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Preface

With the rapid development of China’s reform and opening-up, tourism is on the

rise, esp. in recent years. More and more people from all over the world come to Chi-
na, hoping to unveil the mystery of the vast land, to discover the origins of the long his-
tory in China and to satisfy their own curiosities and fantasies as well.

China, with a long and rich history, is always proud of her countless historical sites
and cultural relics. Almost everywhere people encounter amazing miracles or natural
beauties together with their everlasting legends and myths.

Furthermore,, with the strenuous work of the whole nation, China has witnessed
fundamental changes in every field. From national economy, culture and education to
people’s living standard, recreation and entertainments, everywhere and every soul is
enjoying a peaceful and comfortable life in a friendly and harmonious atmosphere. The
nation’s construction and development are changing with each passing day while people’s
views and points are also keeping pace with the times.

Under such circumstances, we feel obliged to offer some help to those foreign visi-
tors, esp. those who are coming to the 2010 Shanghai Expo, by giving them a brief in-
troduction of the things, the people and the places they might be interested in. The se-
ries “Talk About China in English” | therefore, come into being. The series consist of
12 books in all. They are:

1. Talk About China in English—History

2. Talk About China in English—Folklore

3. Talk About China in English—Arts

4. Talk About China in English—Culture

5. Talk About China in English—Famous Cities

6. Talk About China in English—Celebrities

7. Talk About China in English—Tourism

8. Talk About China in English—Sports

9. Talk About China in English—Famous Colleges and Universities

10. Talk About China in English—Films and TV Series

11. Tglk About China in English—Science and Technology

hiever




achievements in the nine fields of astronomy, geography, mathematics, physics

istry, agriculture, medicine, handicraft, and engineering construction. Through

the book, readers will get a basic knowledge of scientific and technological achievements'
in China.

All the writers of the collection are professors, associate professors and graduate-
students of English from military colleges and universities. We all feel happy and proud
to have the chance to do our bit for the publicity of our motherland as well as her promo-
tion.

From making plans to hatching plots, from working out schemes to carrying out the
writings, the authors have been diligent and conscientious. Through our work, we want
to provide readers with a rich and colorful introduction of an encyclopedic manner. The
books are new and creative, and sure enough, they will bring fresh feelings and experi-

ences to all readers.

The series are also helpful for all English lovers, including secondary school

students and teachers, college students, office clerks and public servants.

Both the English and Chinese versions in the collection are made in simple lan-
guage, clear structure and lively style. We hope they will find popularity upon publica-
tion. A

Wang De-Jun and Ji Xiao-Jun are the co-editors of the book. And Ji Xiao-Jun has
compiled several chapters in part one, amounting to over 100,000 words in all. Zhang
Jun has compiled over 80,000 words.

We are extremely grateful to the authors and publishers of all the materials we have
chosen here in the book. We apologize for the insufficient information in some cases due
to lack of resources. We intend to show every respect for intellectual property rights, but
we hope our pleading of the permission to use these materials for the purpose of letting

more foreign friends know China better will receive kind and generous consideration.

Authors
October 2009
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Part One . Ancient Achievements
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hapter 1 Astronomy

Ji Ve 95
The Origin of Things e

The Theory of Five Elements
he ancient Chinese people tended to refer to supernatural power for an
T explanation of any natural phenomena that they could not understand
or control. Such supernatural power had different names in different periods in Chi-
nese history, such as Shang di (God) in the Shang Dynasty (1600BC ~1046) and
Tian (Heaven) in the Zhou Dynasty (1046BC ~256 BC). The Tian Zi ( Emperor)
therefore was designated by the heaven to govern the world.
After the Zhou Dynasty, the five elements—metal, wood, water, fire, and
earth—were thought to be the basic substance in the natural world, constituting
various things, leading to the creation of the Theory of Five Elements.

The Theory of Vitality

In the middle of the Warring States Period (475BC ~221BC), Song Xing and
Yin Wen, two famous philosophers at that time, brought forward the theory of vital-
ity, explaining the world with the tiny primitive substance of Yuan Qi (vitality). Ac-
cording to them, Yuan Qi, invisible and untouchable, existed everywhere, and
when combined, gave rise to all things in the world.

By the Three Kingdoms Period (220 ~280), Yang Quan, a philosopher, fur-
ther developed the issue, saying that the heaven as well as all the stars in the Milky
Way galaxy was composed of Yuan Qi.
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The Theory of Chaos

As early as in the Warring States Period, there already existed philosophers
who believed the heaven and earth came into being as a result of the mutual
effects of Yin and Yang . The book Huai Nan Zi , written by Liu An and so on during
the Western Han Dynasty (206BC ~ AD24) , was the earliest to elaborate on the ori-
gin and evolvement of the heaven, earth, and celestial bodies.

, TR
3 The Origin of Things s

Tt
B R TREREM ARG AARR, IETEETYHNEA
SRH7, M H 4R B, R AR (AT 1600 ~ B 1046) Ml b3, FABUN
TR KT MR R 2 ARG 0 AE . WA (T 1046 ~ H7 256) &, A
T%JI\JK\k\iﬁﬁ%ﬁﬁﬁﬂi%ﬁﬂﬁfﬁ%,ﬁﬁ$%m&t AT, “ HATU”
i B AR
Lt
B (B 475 ~ B 221) R, R FCROLIT F R FB,
Tk MR ISR BT R TR R R . TREAR BAE,
(BTFAE FAT 7, BEREMAT R T . =EEHHI(220 ~280) , FERGREH
— NN, FRITTR ALY, BRI B AL R T U AL
FEEPIFH
v T, AR R R A VD v B PR T O A Y L AR E AT, T
B HLIA RIS R K HUA H A B A IR AL, 197 #9927 O (R 206 ~
JATE 24) I HE R XL FEANT BB CGER T o
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Heaven in the Eyes of R
Ancient Chinese People

t is said in the ancient times, Gong Gong (a half man and half snake

monster) and Zhuan Xu (a god) had a hard fight for control of the
heaven, with Zhuan Xu emerging as the victor. Exasperated by failure, Gong Gong
went to the northwest corner of the earth and knocked down the Buzhou Mountain,
which was one of the eight pillars supporting the sky. As a result, the northwest
sky collapsed and the southeast earth sank. Subsequently, the sun, moon, and
stars in the sky all slid to the northwest, while the water and silt on the earth flowed
fo the southeast.

Whenever encountered with natural phenomgena they could not explain, the
ancient Chinese people tended fo create various legends with their imagination to
show their conjectures. The abovementioned is a legend vividly showing their spec-
ulation on the cosmic structure.

The period between the 3rd and 6th centuries witnessed enormous develop-
ment in China’s astronomy, with the rise of many theories on the cosmic structure.
The most important of these were the theory of canopy-heavens, the theory of
sphere heavens, and the theory of expounding appearance in the night sky.

The Theory of Canopy-Heavens

The oldest theory on cosmic structure, the early school of canopy-heavens
claimed that the heaven, shaped like a big pan, covered the earth, shaped like a
chessboard.

According fo the theory, the sun moves all year round along seven paths,
called Qi Heng, and the innermost one was called Nei Heng (Inner Path) , along
which the sun moved on the Summer Solstice ( around June 22 ~23). The outer-
most one was called Wai Heng (Outer Path), and the sun moved along on the
Winter Solstice (.around December 22 ~23). During other solar terms, the sun
moved along the middle five paths. Advocators of this school also claimed the sun-
light could only reach a maximum distance of 167,000 i (83,500 km) , and noth-
ing could be seen beyond. Therefore, they said, the sun moved within the said
distance during the day, and beyond during the night.
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The Theory of Sphere-Heavens

In his book Note to the Armillary Sphere , Zhang Heng(78 ~139), a famous
astronomer in the Eastern Han Dynasty, wrote that the heaven was like an egg,
with the earth as the yolk inside, and that the heaven wrapped up the earth just as
the eggshell did the yolk. This represents a classic elaboration on the theory of
sphere-heavens.

According to the theory, the heaven was higher in the north and lower in the
south, revolving around a north-south axis. The east-west axis, vertical to the
north-south one, was the heavenly equator. The plane to which the equator is filt-
ed 24°was the ecliptic, and the sun moved along the plane.

The theory of sphere-heavens played an important part in the history of Chi-
nese astronomy, exerting significant influence on the design and manufacture of
ancient astronomic instruments, as well as on the explanation of relevant astro-
nomic theories.

The Theory of Expounding Appearance in the Night
Sky

As a legend goes, during the Warring States Period, a man from the Qi State,
having known that the heaven was constituted of gas, in which the moon and stars
floated, feared the heaven might collapse one day. Thinking that he would have
nowhere to go by then, the man became deeply worried, and lost his appetite.
One of his friends brought him to a wise man that helped him to put the things in
the right perspective by saying, “The sun, the moon, and the stars are also com-
posed of gas. Even if they drop from the heaven, it would mean a collision be-
tween gas, and no harm will be caused. ”

In the previously two cosmic theories, the sun, the moon, and the stars all
had a shell, meaning there was no reason for them to fall from the heaven. Later,
however, the ancient people found the celestial bodies moved freely from one
place to another at a fast or slow speed, and sometimes, they might not move at
all, hence giving rise to the new theory of expounding appearance in the night sky.

The advocators claimed the heaven was composed of boundless gas with no
shape. They said the reason that people felt themselves so small was that the
heaven was too far away from earth. The celestial bodies floated in the gas with no
support, following their own movement rules. The theory broke the boundary of
heaven, exhibiting a boundless universe.
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Heaven in the Eyes of _—

Ancient Chinese People
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Star Maps

n ancient China, the star charts mainly fall into two groups in nature; the first
I were illustrative star charts which served for decorative and religious purpo-
ses, and the second were scientific ones which were drawn by ancient astronomic
observers in books, painting rolls and stone carvings for educational or recording
purposes.
Many of the star charts with a high scientific research value have been lost,
and most of those passed down to date exist in the form of stone records;

Stone Planisphere of the Southern Song Dynasty in

Suzhou

The stone planisphere kept in Suzhou today is China’s earliest and most com-
plete star map still extant. On the map are 1,434 stars, the ecliptic, the equator,
the Milky Way and the twenty-eight constellations. The lower part of the plani-
sphere is occupied by explanations totaling over 2000 characters, which constitute a
general infroduction to the astrrnomical knowledge that man had grasped by that
time.

Stone Planisphere of the Five Dynasties
The stone planisphere is believed to be built between 941 and 960, precisely
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recording the positions of stars. It is 300 years earlier than the one in Suzhou, and
one time bigger in diameter.

The Dunhuang Star Map

In 1899, the Dunhuang Star Map was found in the Dunhuang Mogao Grotto in
a cache of manuscripts in a covered alcove. In 1907, a British man named Aurel
Stein and a French man Paul Pelliot stole 9000 historical relics and artwork rolls, a-
mong which was a star chart numbered MS3326 with over 1350 stars painted on it.
The map is now preserved in the British Museum.

Believed to be drawn as far back as 705 to 710 AD approximately, during the
reign of Emperor Zhongzong of the Tang Dynasty, the star chart is recognized as
the most important extant in the world, boasting of the most stars, and as one of
the most valuable treasures in astronomy.

Beginning in December, the chart depicted the constellations near the equator
in 12 sects based on the position of the sun. Besides, the Purple Forbidden Enclo-
sure was drawn on the round plane projection map centered at the North Pole.
This approach served as the predecessor of drawing star maps scientifically in Chi-
na. And it is noteworthy that the method did not appear in foreign countries until
600 years later.

The Dunhuang Star Map contains over 1350 stars, among which are many
very faint stars that are extremely difficult to find with the naked eye. The stars on
the map are categorized into three schools with three colors, white, black and
yellow representing stars of Wu Xian, Gan De and Shi Shen respectively. Though
ancient Babylonians and Greeks also observed the sky and catalogued stars, no
such complete record of the stars may exist or survive.

In ancient China, star maps would usually be found in imperial archives. What
was the Star Map doing in Dunhuang remains unknown. It is speculation but it
could be used fo guide travelers along the Silk Road. Dunhuang was the last major
resting place before starting on the journey on the north or south routes across the
Takiamakan desert to the west.

The Sun, Moon and Stars in Western Han Frescoes
in Luoyang
The Sun, moon and stars have found in the frescoes of the Wetern Han Dynas-

ty excavated in Luoyang. Among 12 colored paintings, the first, from the east to
west, depicted the sun, the seventh the moon and the other ten the stars.
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Shi Shi Star Chart

The star chart is a systematic collection of the stars in coordinates, usually
compiled by the astronomic observers after long-term observation. It is an impor-
tant reference tool for astronomers. The earliest star chart in China is compiled by
Shi Shen( about 4th century BC), who lived in the Warring Stated Period. In his
book Astronomy , later known as Shi Shi Star Chart , he records the determinative
stars of the 28 constellations and the positions of over 100 stars in the equatorial co-
ordinate system. Shi Shi Star Chart is one of the oldest star chart known in the
world today.
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Star Maps
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The Ganshi Classic of —_—

the Constellation

T he Chinese people have paid great attention to astronomical phenome-
na since very early times. Meteor showers and solar eclipses which oc-
curred as far back as in the Xia Dynasty(2070BC ~ 1600BC) are recorded in ancient
books, and are thought to be the earliest astronomical accounts in the world. By
the Spring and Autumn and Warring States periods, astronomy had reached quite a

oy
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high level of sophistication. Astronomers of the State of Lu observed 37 solar eclip-
ses, among which 33 have been proved accurate. The earliest record of an ap-
pearance by Halley’s Comet (613 BC) is contained in the chronicle of Lu known as
The Spring and Autumn Annals .

During this period there appeared specialized
works on astronomy. Based on their long-time observa-
tion of the celestial phenomena, Gan De of the State of
Chu wrote a work fitled Astronomy and Astrology in eight
volumes, and Shi Shen of the State of Wei wrote his As-
tronomy, also in eight volumes. The two works were
combined later generations as The Ganshi Classic of the
Constellations . The earliest astronomical work extant in
the world, it recorded the motions of Mercury, Jupiter, Venus, Mars and Saturn,
and the rules dictating their appearances. It also recorded the names of 800 stars,
of which the positions of 121 have been pinpointed. Gan De discovered Jupiter's
moon with the naked eye, 2,000 years earlier than the Italian astronomer Galileo,
who discovered it with an astronomical telescope in 1609. Shi Shen discovered the
reason for solar and lunar eclipses. A crater on the moon has been named after
Shi Shen.

, (HERZ)
The Ganshi Classic of mwn

the Constellation
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Comet

hinese records of comets dated back to a long time ago. During the
Spring and Autumn Period, some 2,200 years ago, Chinese documents
already had records of comets, among which the most verifiable one is the record
of a comet, which appeared in 613 BC, in Spring and Autumn Annals . It is recog-
nized as the earliest mention of Halley’s Comet in the world, 670 years earlier than
the Western Europe, where the earliest record of Halley’s Comet was in AD 66.
Since Halley’'s Comet visits the earth once
every 76 years, it came back to the earth 29
times during a period of 2,149 years from 240
BC (the 7th year of the reign of the First Emper-
or of Qin) to 1910 (the 2nd year of the reign of
Emperor Xuantong of Qing). Each of these vis-
its was clearly recorded by Chinese scholars.
J. R. Hind, a British astronomer, once used
these continuous data to calculate the orbit of
Halley’s Comet, and discovered that the angle
of the orbit showed a narrowing trend. In the
Han Dynasty, it was 170 degrees, but it nar-
rowed down to 161 degrees in the mid-9th
century.
From 1600 BC to AD 1600, China recorded comets 581 times, leaving behind
valuable materials. In 635 BC, Chinese astronomers pointed out that the comet al-
ways traveled with its back to the sun. Without these repeated observations, the
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detailed descriptions of the comet tails could not have been made, nor could
relationship between the sun and comets have been correctly deduced.

% ﬁﬁet g

EHARTEENLERE ., B 2200 L4851 HF BN 59 Sk

ERAXRTEHEMICR . RURENR(FER) X HIATATTH 613 F£HE
Eioxk, XRMALRXTREZENREICT. ARMUMESENRRICREL
TG 66 4F, X L E B R MIEEK T 670 R4E,

IEEERE KA 76 4 H K, WATTHT 240 AT 1910 4E 4 2149 4
Wil B EE R HAKICRLIE 29 K, BicRiER . HERICER ). R &
R 2 AR EHRE T ER TSRS TH0E, R B, 8 RSP0 /2 /N
B CFEDUR, ABE R 170°, 3 19 4 Hnt, IS ZE 161°,

MZLTTHT 1600 4EFI/ATT 1600 48, P E W RXT R MIDHR LA 81 K, BT T
WAL RHGRL . ATURET 635 4, PEGERRCERE S, EELETN KHE
7o BA ERAEXRERNRENE, XTFERMHERUAT LR, AR T REX K
FHFNES B 2 8] B 56 R A8 IE B 9 44T o

&

% Bt 22 F R B

Novas and Supernovas

N ovas and supernovas are all variable stars created by nova outbursts.
During a nova outburst, the brightness may increase over the course of
a few days by several thousand or even dozens of thousands of times. Then it will
gradually dim, eventually returning to its original brightness after several or dozens
of years.

The outbursts of supernovas are even more spectacular, increasing their

HEEE www.222b.com AKES: REHX



& ki T
Talk About China in English—Science and Technology

)

brightness by up to hundreds of millions of times. The ancient Chinese people
named such celestial bodies “guest stars”. The earliest record on guest stars in
China dates back to as early as in the 14th century BC, about a nova near the o
Star on the Scorpio Constellation.

During the period between the Shang Dynasty and the end of the 17th century,
78 novas and especially 12 supernovas were recorded in China’s historic books.
Such a rich and systematic record of supernovas is unique in the world.

Of all the recorded novas and supernovas, the most brilliant was the superno-
va near the Tianguan Star in the Taurus constellation, which lasted two years after
its outburst.

After the birth of the radio telescope in the 1930s, many scholars in the world,
in an effort to search for the correspondence between the radio source in the Milky
Way galaxy and the supernova, carried out detailed research on the ancient re-
cords on novas and supernovas. It furned out seven of the twelve supernovas re-
corded by ancient Chinese astronomers correspond to the radio source, which
shows the importance of China’s records on guest stars to modern astronomic re-
search.
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Novas and Supernovas
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Solar Eclipse

long time ago, people noticed that the sun and the moon sometimes

A suddenly lost their brightness. People could not figure out the reason

and feared that, once gone, the brightness would not return and would mean the

end of the world. Because of this, the ancient Chinese began to observe solar and

lunar eclipses, recording the time and size of the eclipse, and searching for the
causes of eclipses.

Solar eclipses, especially total solar e-
clipses, are eye-catching celestial events.
As early as 3,000 years ago, the ancient
Chinese people had made records on such
astronomic phenomena. The earliest solar
eclipse record that can be verified appears in
The Classic of History (The Punitive Expedi-
tion of Yin in Shang Shu), about an eclipse
took place around 2043BC during the Xia Dynasty.

Excavated bone and fortoise shell inscriptions of the Shang Dynasty recorded
five solar eclipses that took place between the 14th and 12th centuries BC.

In The Book of Songs , a solar eclipse was also recorded. It was verified that
the solar eclipse took place on September 6, 776BC.

By the Han Dynasty, records on solar eclipse were no longer limited to the
time of an eclipse, but also covered the sun’s position, the starting and ending
times of eclipses, and the coverage size.

Statistics show that during the Spring and Autumn Period (770BC ~ 446BC) a-
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lone, there were 37 solar eclipse records, among which 33 have been proven to be
reliable. By the time of Emperor Qianlong’s reign in the Qing Dynasty (1644 ~
1911), the total number of records had reached 1000. This number represents the
world’s most complete solar eclipse record, which is of great value to the astro-
nomic research.
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Dengfeng Astro Observatory

engfeng Astro Observatory is located at Gaocheng Town, 15 kilometers
D southeast of Dengfeng City, Henan Province. It is the most ancient as-
tronomical observatory extant in China. Performing the functions of measuring the
shadow cast by the sun, observing celestial bodies, and telling time, the Astro Ob-
servatory is an ancient scientific heritage with significant research value. It was built
in the 13th year of the Emperor Zhiyuan (AD 1276), (in the Yuan) by Guo Shou-
jing and Wang Xun as directed by the emperor, and was among the 27 astronomi-
cal observatories in the country at that time.

The observatory, of masonry con-
struction, consists of the platform body |,
and the stone gnomon ( commonly :
named as heaven measuring ruler). [
With a square plane, the observatory
is narrow in the top and large at the
bottom. It is 12. 62m in overall height.
At the north of the observatory are two
symmetrical step entrances for obser-
vation. The center of the northern wall 8
is built into a hollow groove that is &=
perforated through from top to bot- &
tom, so the higher gnomon at the §
groove’s straight wall and the stone
gnomon at the bottom constitute a se-
ries of gnomon apparatus for measur-
ing the length of the shadow cast by the sun. The stone gnomon at the bottom of
the groove is connected with 36 blocks of blue stone from south to north, and is
31.2m in length and 0. 58m in width. The gnomon is carved with two parallel two-
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way watercourses. To the south of the watercourses is a suction sump, and to the
north a discharge sump. Each sump has scales for measuring the levelness.

@: GHUE G
Dengfeng Astro Observatory
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The Sundial it

he sundial, an ancient Chinese timekeeping instrument consisting of a

T bronze needle and a stone dial, measures the time by taking advan-

tage of the shadow of the sun. The needle crosses the center of the dial vertically,
just like the pole of the gnomon, and the stone dial is placed onto a stone plat-
form, higher in the south and lower in the north. The sundial surface is therefore
parallel to the equatorial plane. The upper end of the sundial points right to the
North Pole, and the lower end to the South. Both sides of the dial are divided into
12 parts, each part representing two hours. When the sunlight beams down on the
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sundial, the shadow of the needle falls on the surface and moves as the sun
moves. Therefore, the needle’s shadow resembles the needle of a modern watch
or clock, and the stone dial is like the watch or clock’s dial plate, indicating time.

From the vernal equinox (about March 20) to the autumn equinox ( about
September 22 ), the sun moves in the northern side of the equator, casting the
needle’s shadow on the upper part of the stone dial. Likewise, since the sun
moves in the southern side of the equator from the autumn equinox fo the vernal e-
quinox, the shadow is cast on the lower part. Therefore, when observing the sun-
dial, it is important to first find out the projection position in the two different peri-
ods.

 HE
The Sundial S
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Zhang Heng and L o

the Seismograph

n the Exhibition Hall of the Museum of Chinese History in Beijing, there

I is a restored model of the first seismograph,which was called Houfeng

Didong Yi (lit. an instrument for measuring the seasonal winds and the movements

of the Earth) . The inventor was Zhang Heng, a famous scientist in the Eastern Han
Dynasty.

Zhang Heng was from Nanyang of Henan Province. He studied diligently, and
was especially fond of astronomy, calendar and mathematics.

During the Eastern Han period, earthquakes occurred frequently. Contrary to
the popular belief at that time, Zhang Heng maintained that earthquakes were not
signs of Heaven’s anger but natural disasters. As a result of careful observations of
earthquakes, he invented a seismograph in the then national capital of Luoyang in
132 AD, which was the world’s first instrument to identify and ascertain the direction
of earthquakes. The seismograph was made of fine copper, and was ingeniously
constructed. Inside, there was a balanced post and eight rods. Outside, it was
cast with eight dragons on the surface (whose heads pointed in eight directions-
east, south, west, north, southeast, northeast, southwest, and northwest) , and
each dragon had a copper ball in the mouth. On the ground below the dragons
there were eight copper toads raising their heads and opening their mouths oppo-
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site the dragons’ mouths. When an earthquake occurred, the balanced post woul e
tilt in the direction of the quake and push a rod. The dragon facing that direction
would open its
mouth, and the ball
would fall into the
mouth of the toad
below, automatically
indicating the direction
of the earthquake.
One day in 138 AD,
the dragon in the
west expelled its ball.
As expected, an
earthquake had oc-
curred that day in
Longxi ( present-day
Western Gansu Prov-
ince) a thousand kil-
ometers away. It was
the first time that
mankind had used an
instrument to detect an earthquake. It was over 1,700 years later that a similar in-
strument was invented in Europe.

Unfortunately, the seismograph has not been handed down. It may have
been lost after the Yongijia Turbulence in Western Jin Dynasty (307 ~312). lIts origi-
nal shape can only be inferred from documents like Eastern Han Dynasty Records
and History of East Han Dynasty .

Zhang Heng was also a mechanical engineer. He ever made a flying “wood-
en eagle” and a “mileage-counting drum-cart”.

People highly esteem Zhang Heng, a great scientist living more than 1,800
years ago, and they often hold commemorative activities to show respect for him.
A ring of hills on the moon was named after him.
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Zhang Heng and -
the Seismograph
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The Armillary Sphere

he Armillary Sphere was an astronomic observatory instrument in

ancient China. The ancient people believed the heaven was round, just
like an egg, with the stars in the sky resembling the round pills beset in the shell
and the earth like the yolk. People used the armillary sphere to examine the posi-
tion of celestial bodies from the earth.

The armillary sphere’s structure was very simple at the very beginning, with
three rings and a metal axis. The outermost ring—meridian ring—was fixed in the
north-south direction, the middle ring—equator ring—was parallel to the earth’s e-
quatorial plane, and the innermost one—Chijing ring—could revolve around the
metal axis. The Chijing ring and the metal axis intersected at two points, with one
pointing to the North Pole and the other to the South Pole. An observatory tube was
fixed on the Chijing ring and could rotate around the center of the ring.
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When used for examining the position of stars, the tube was first aimed at a
certain star; then the graduation on the equator and Chijing rings was used fo pin-
point the star's position in the sky.

Later, in order to facilitate the observation of more celestial bodies, such as
the sun, the planets, and the moon, more rings were added inside the armillary
sphere, making it a multi-purpose astronomic instrument.

, TEAL
The Armillary Sphere

a2 AR E A — R SORIES . W ANARER K, B REETR,
$ HIAEX EE B RBERERT LR A, R REER, AMIE#A
EEXNTER LWEBRANAE,

B, B EHWRE R, R =ZARHFM—RE R, RINE IR B E
SEFEIERFALTT I b, AT AR 5 o 8] [E S B i 1B 35 74T F o BR o E T, oY A
“HREIR” 5 B B A B SR AT LAGE B R B BERE , ML AR AR R BRI S SRR
FHRR, —REEILRE, 75— QBB R, EREIFE - EEREM, T
GREIR PO, HERXNERTE R, RE, R IEREIFMREF b A %18k
WEXBEXREPHAE,

Ak, & AR T ETRBAMH AT EMAREXRE, EENXANRET LN E
B, AR 25 R B R SO BN AR

The Water-driven —
Armillary Sphere

I n the middle of the Eastern Han Dynasty, Zhang Heng, an outstanding
astronomer, made bold innovations to the armillary sphere, and de-
signed and made the first water-driven armillary sphere in the world to measure the
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position of celestial bodies, which was carved with known important astronomical
phenomena. People could observe the movement of the sun, the moon and the
stars.

The maijor part of the water-driven armillary sphere was a spherical model, re-
presenting the celestial globe. Inside the globe there was a metal axis going
through the center, with the sphere and the axis intersecting at two points. the
north and south celestial points. The direction of the globe represented the direction
of the earth’s axial rotation.

To enable the armillary sphere to rotate, Zhang employed the gear system,
linking the celestial globe with the kettle clepsydra. Powered by the water leaked
out of the kettle, the gear drove the celestial globe to rotate around the axis, one
day per circuit, in synchronization with the celestial body (sun). In this way, the
celestial changes were presented accurately. By observing the instrument, one
could know when a star rose in the east and set in the west.

The world’s first water-driven astronomic instrument with explicit historical re-
cords, the new armillary sphere employed an extremely complex gear system. It
was a proud achievement for ancient Chinese people to work out such a complex
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instrument. Unfortunately, the driving system was not handed down, as it was
made in the remote past.

@: o 7K 52 1% R AL
The Water-driven SR
Armillary Sphere
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Abridged Armilla S

T he Abridged or simplified Armilla was invented in 1276 by Guo Shoujing

(1231 ~1316) , an astronomer in the Yuan Dynasty (1271 ~ 1368) , for
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measuring positions of celestial bodies. The apparatus is simpler than the armillary Q/
sphere in terms of structure and application, and it gives a panorama of the celes-
tial sphere except the part around Polaris, so it is called Abridged Armilla.

The primary structure of Abridged Armilla contains two large rings that are per-
pendicular to each other, of which one is parallel with the equatorial plane and is
accordingly called “equatorial ring” , and the other is a double-ring which is per-
pendicular to the center of the equatorial ring, revolving around a metallic shaft,
and is called “right ascension double-ring”. The double-ring holds within iiself a
sighting tube with crosshairs, which equals to a monocular and revolves around the
center of the right ascension double-ring. During observation, the sighting tube is
targeted at a certain star, thus the positional value can be read out at the dials of
the equatorial ring and the right ascension double-ring. Two stands are supporting
the metallic shaft that exactly directs at the south and the north, bracing the entire
" observing unit fo a position in which the north part is higher than the south part.
The equatorial mounting, invented by the Chinese, was somewhat 500 years earli-

er than like devices created in Europe.
W

€27 %
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Abridged Armilla
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The Projection Semi-sphere """

n ancient astronomic instrument for observation, the projection semi-
A sphere was a creation by Guo Shoujing, an astronomer of the Yuan Dy-
nasty.

The main body of the projection sphere is a bronze semi-sphere with a diame-
ter of three meters, like an upturned pot, hence its name “Yang Yi” (Upturned
Sphere). Inside the spherical surface, there are drawings of many orderly grids
that are used for measuring the position of celestial bodies. Along the pot's mouth
is carved a groove, which is used to contain water to see whether the sphere is in
a horizontal position. At the edge of the groove are orderly carved 24 lines, indica-
ting directions. Above the reticle ( network of lines) in the south direction is in-
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stalled a cross, which extends along the south-north direction until it reaches the QJ
center of the instrument, where a small wooden plate with a hole in the center is
placed at the end of the cross, evolving around the center of the projection semi-
sphere.

Employing  projection,
the instrument is simple and
convenient for observation.
For example, when the sun-
light goes through the hole,
it will project the image of
the sun onto the internal
spherical surface. Then the
observer can read the sun’s
position from the grids. Par-
ticularly, during a total solar
eclipse, the whole process
of the solar eclipse can be

observed with the instrument. Moreover, both the exact position and size of the e-
clipse at different times can also be measured. Therefore, the projection semi-
sphere was greatly loved by astronomy lovers.

. X

The Projection Semi-sphere
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The Celestial Globe nee

he celestial globe was an instrument for demonstrating astronomic phe-

nomena in ancient China. The ancient Chinese people learned to make
this instrument a long time ago, and used it fo pinpoint the position of the sun, the
moon, and the stars with respect to each other and to know their movement. The
celestial globe is seen as the ancestor of the modern celestial globe.

The one placed in the Ancient Beijing Observatory, with a weight of 3,850 kilo-
grams, is the oldest celestial globe extant in China and was made during the reign
(1661 ~1722) of Emperor Kangxi during the Qing Dynasty.

The main component of the celestial globe is a hollow bronze globe, with
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crisscross grids on the spherical surface, which are used fo delineate the exact po- Q

sition of celestial bodies. A number of stars are marked on the sphere, represen-
ting their positions with respect to each other in the sky.

The sphere is mounted by its poles ( corresponding to the celestial poles) on a
metal axis, and can rotate around it. It takes a night to finish a circle. The globe is
placed in a standing hoop, which is beset into a horizontally placed hoop, suppor-
ted by four pillars decorated with dragonhead patterns. 4

With the celestial globe, people can figure out the star atlas even during day-
time or on a cloudy night.

G
The Celestial Globe 5 sl
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The Gnomon

simple and important astronomic instrument, the gnomon (an instru-

A ment used to calculate the time, season, and so on) is composed of a

vertical gnomon (about eight chi , or 2.6 meters high) and a horizontal ruler. It is

designed to determine the length of a tropical year and the 24 Solar Terms. The rul-
er has lines fo indicate the months of the year.

A long time ago, the ancient
people found that things, like
houses and woods under the sun-
shine, would cast shadows on
the earth, the changes of which
followed a certain rule. In order to
observe the shadow's changes,
the people erected on the flat
ground a straight pole or stone
column, which was called a
“gnomon”, and used a ruler to
measure the length and direction
of the gnomon’s shadow, hence

calculating the time (like a sundial).

Later, after noticing the gnomon’s shadow always poinfed north at midday,
the ancient people laid a ruler made of stone plate on the ground, vertical fo the
gnomon and pointing to the north. In the midday, when the gnomon’s shadow
was cast over the stone plate, they could read the length of the shadow directly
from the ruler.

Affer a long-time observation, the ancient people not only figured out that at
mid-noon the length of the gnomon’s shadow was the shortest within a day, but
also that at mid-noon of the summer solstice and the winter solstice the gnomon’s
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shadow was the shortest and longest respectively within a year. Therefore, they Vé
used the midday length of the shadow to measure the solar terms and the length of

a year.

,

The Gnomon
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Ling Xian ( Mystical Laws)"""

monumental astronomic works, Ling Xian , translated as Mystical Laws
, is a distillation of the years of practice and theoretical research by
Zhang Heng, a famous astronomer of the Eastern Han Dynasty. Dealing with such
topics as the formation and structure of the heaven and earth and the cosmic

HEEE www.222b.com AKES: BREHX



A

e

Wil e
Talk About China in English—Science and Technology

evolvement as well as the nature and movement of celestial bodies, the book pro-
moted the level of ancient China’s astronomical level to a new high and cast a pro-
found impact on the following generations.

The astronomical achievements of Ling Xian are as follows.

First, Ling Xian discusses the origin and structure of the cosmos. In terms of
the formation of the heaven and earth, Ling Xian believes that the heaven, the
earth, and all the other things have their origins in primitive and chaotic yuangi ( vi-
tality) . It further holds that, instead of staying permanently unchanged, the struc-
ture of the cosmos is constantly developing. These views, basically, are similar to
modern theories on the evolution of the cosmos.

Second, based on the theory of sphere heavens, the book scientifically elabo-

~ rates on the lunar eclipse. As an explanation of the phenomenon, Zhang Heng

wrote in the book, “The moon itself is not luminescent, but rather reflecting the
sunlight. The part of the moon where the sunlight fails to reach will not give out
light. If the moon moves into the shadow of the earth, a lunar eclipse occurs. ”

Third, in relation of the finity and infinity of the cosmos, Zhang Heng com-
pared the heaven to an eggshell, and the earth to the egg yolk. Zhang Heng,
however, did not believe the eggshell fo be the boundary of the cosmos. He
viewed the cosmos that people could see with the naked eye as limited while the
part that could not be seen as infinite.

Fourth, Zhang recorded his measurement of both the sun and the moon’s an-
gular diameter, which is 1/736 of the celestial sphere, or rather 29° 21"
(or2921”), an absolute difference of 2°from the modern average value of 31°5”
(or 31'5"). Considering the scientific level and observatory conditions of over 2000
years ago, the number is fairly precise.

Fifth, based on his careful observation of the celestial bodies, Zhang Heng
sorted out the various star charts made by his predecessors and re-established a
new chart, recording the position of over 3 ,000 stars.

The last but not the least, concerning the movement of the five planets, Zhang
wrote: “The sun, the moon and the five planets all move in-between the heaven
and earth, rather than on the wall of the celestial sphere. Moreover, the seven ce-
lestial bodies move at different speeds. ”

Ling Xian , is one of the most outstanding astronomic works in the history of
ancient Chinese astronomy, represents a milestone in the development of Chinese
astronomy. Its importance in the astronomical history is not lessened at all by its
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mistakes and shortcomings.
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Ling Xian (Mystical Laws) """
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Da Yan Calendar neE

a Yan Calendar was drafted by Zhang Sui (683 ~727, also named Seng

D Yixing) in 727, and was later sorted out by Zhang Shuo (667 ~ 730)
and Chen Xuanijing.

The calendar consists of seven parts that elaborate on a variety of computa-
tion. There are another 12 articles dealing with some theoretical issues, mainly the
articles Zhang Sui wrote in the calendar.

At the beginning of calendar making, in order
to measure the position of stars in their orbits and
get the law of movement, Zhang, in cooperation
with his colleagues, made the bronze armillary
sphere and ecliptic sphere, with which they gath-
ered lots of astronomic data through practical ob-
servation, and carried out effective astronomic re-
search. For instance, they remeasured the posi-
tion of over 150 stars and the degree between the
28 constellations and the celestial North Pole,
hence concluding the stars were always in mo-
tion. Based on this fact, Zhang inferred other stars
on the celestial bodies were also movable, over-
throwing the conclusion reached by his predeces-
sors. Halley (1656 ~1742), a British astronomer, also put forward a similar view-
point, but was over a thousand years Iater.

In revising the calendar, Zhang attached huge importance fo practice. Togeth-
er with Nan Gongshuo, he used a post to measure the shadow cast by the sun,
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and calculated the relations beiween the sun’s positions and the solar terms. Be-
sides, Zhang also designed an astronomic instrument called Fujuyi for measuring
the altitude of the North Pole in different places throughout the country.

Between 724 ~725, Zhang led a large-scale project to identify the astro-geo-
detic measurement of 13 places and, based on the results, concluded that the
length of a degree of the meridian line was 351. 27 li (131. 3 kilometers) by the
Tang measurement. This was the first measurement of the meridian ever done in
the world.

Beginning in 725, Zhang set out to revise the calendar, and finished the draft,
namely the Da Yan Calendar , before his death in 727. The new calendar was im-
plemented in 728.

An innovative calendar in Chinese history, Da Yan Calendar inherited the
strong points of calendars of the previous dynasties, while making improvement on
the shortcomings and defects, making a significant breakthrough in the calendar-
making field. The calendar provided a deep insight into the asymmetrical move-
ment of the sun and the moon. The most prominent point about it lies in the correct
calculation with a new formula of the speed of the sun’s movement along the eclip-
fic.

Well organized and logically deducted, Da Yan Calendar was more precise
than its predecessors, and it served as a benchmark for calendar makers for many
dynasties afterwards.

Da Yan Calendar was a leading calendar in the world at that time. In 717, Ja-
pan sent Kibi Makibi to China to study astronomy, and when he went back to Ja-
pan in 735, he brought with himself manuscripts of Da Yan Calendar , and the cal-
endar was spread to Japan and used there for over a hundred years.
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Da Yan Calendar seE
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Shoushi Calendar wee

S houshi Calendar , the most outstanding calendar in ancient China, was
compiled by Guo Shoujing, a prominent scientist in the Yuan Dynasty,
and his colleagues. Enforced in 1281, throughout the Ming Dynasty and the begin-
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ning of the Qing Dynasty, the calendar was used for over 360 years.

The reason why the calendar was used for such a long time has much fo do
with its accuracy in calculation. In the first place, it employed astronomical docu-
ments of the highest accuracy in its time. For instance, it set the tropical year at
365.2425 days, which was the exactly the same as that in the currently used Gre-
gorian Calendar, 301 years preceding the latter though. Secondly, based on earlier
scholars’ finding that the length of the tropical year was gradually shortening, the
Shoushi Calendar held that the tropical year shortened by 0. 0001 day every 100
years, which was more accurate as compared with earlier researches.
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In addition, instead of the mathematical method of recording astronomical
documents via complicated fractions, the calendar employed decimal fractions,
which largely reduced calculation workload and guaranteed accuracy. It also made
innovations in terms of calculation methods; for instance, the use of mathematical
approaches like cubic interpolation, polynomial equations to the 4th order and
spherical trigonometry.

Soon after its compilation, the Shoushi Calendar was spread to and adopted by
Japan and Korea. In recent years, astronomers from Japan, European and North
American countries are again showing interests in the Shoushi Calendar , and some
broad and in-depth researches have been made. As an advanced and accurate
calendar in the history of China, the Shoushi Calendar also occupies a distinct posi-
tion in the history of world astronomy.
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The 24 Seasonal I
Division Points

ccording to the way of numbering the years in Chinese lunar calendar,
A there are two seasonal division points in each month, making 24 in a
year.

The seasonal division points are peculiar to China’s lunar calendar. In the long
period of productive labor, ancient men gradually realized the rule of climate
change. According to the relationship between the sun and the earth, they divided
all the days in a year into 24 parts to
indicate the change of seasons and
climate. Thus, there is a seasonal divi-
sional point about every 15 days and
two seasonal divisional points within
each month. The time of the 24 sea-
sonal division points in the Gregorian
calendar is almost fixed: those in the
first half of the year (from January to
June) dll fall around the sixth or 21st
day of the month, and those in the lat-
ter half of the year (from July to De-
cember) , on about the eighth or 23rd
day of the month.

The names for the 24 seasonal division points are; Beginning of Spring, Rain
Water, Waking of Insects, Vernal Equinox, Pure Brightness, Grain Rain, Beginning
of Summer, Grain Budding, Grain in Ear, Summer Solstice, Slight Heat, Great
Heat, Beginning of Autumn, Limit of Heat, White Dew, Autumnal Equinox, Cold
Dew, Frost's Descent, Beginning of Winter, Slight Snow, Great Snow, Winter Sol-
stice, Slight Cold, and Great Cold, respectively.

The Beginning of Spring, Beginning of Summer, Beginning of Autumn and Be-
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ginning of Winter mark the start of four seasons. The Vernal Equinox and the Au-
tumnal Equinox are the two points where the day and night are equal;

The Summer Solstice has the longest day and shortest night in a year, while
the opposite is true for the Winter Solstice.

The Rain Water means the start of the spring rains. The Waking of Insects indi-
cates that the spring thunder awakens hibernating insects.

The Pure Brightness means the onset of spring when a bright and clean spring
scene replaces the cold, withered and yellow scene in winter.

The Grain Rain indicates that from that day, there will be more rainfall, which
is beneficial fo the growth of crops.

The Grain Budding shows that crops that will ripen in summer start to show
plump seeds.

The Grain in Ear tells people that the wheat has ripened.

The Slight Heat and Great Heat indicate the full onset of summer, with the
Great Heat being the hofttest day of the year.

The Limit of Heat shows that scorching summer days will soon be gone.

The White Dew fells people that dew appears in the morning to show that the
weather is turning cold, and, as this intensifies, we move on to the Cold Dew.

The Frost's Descent means the appearance of the first frost of the season.

The Slight Snow and Great Snow mean the arrival of the SNOwy season.

The Slight Cold and Great Cold indicate the degree of coldness in winter, with
the Great Cold being the coldest day of the season.

The 24 seasonal division points have great influence on China’s farming. For
the convenience of memory, people compiled The Song for the 24 Seasonal Division
Points .

Following the Beginning of Spring and Rain Water, the Waking of Insects awak-
ens the Vernal Equinox, and then come the Pure Brightness and Grain Rain,

After the Beginning of Summer, Grain Budding, Grain in Ear, and Summer Sol-
stice, the Slight Heat is connected with Great Heat.

The Beginning of Autumn and Limit of Heat are followed by the White Dew,
Autumnal Equinox, Cold Dew and then the Frost's Descent,

And the Beginning of Winfer leads to the Slight Snow, Great Snow, Winter Sol-
stice, Slight Cold and Great Cold.

In the first half of the year, the seasonal division points fall on the sixth or 21st
day of the month,
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And those in the latter half year occur on the eighth or 23rd day of the month.
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Heavenly Stems and .
Earthly Branches

eavenly Stems, Earthly Branches and the Twelve Animal signs ( shengxi-
H aos) are brainchild of Chinese ancestors. Generally, the former are
used in calculating hours while the latter numbering years.

In the calendar of ancient
China, there were ten Heavenly
Stems (tiangans) such as jia,
yi, bing, ding, wu, ji, geng,
xin, ren and gui ; and twelve
Earthly Branches ( dizhis) such
Qs zi, chou, yin, mao, chen, si,
wu, wei, shen, you, xu , and
hai. Each heavenly stem is
paired with an earthly branch in
a regular order to form a time-
calculating method called gan-zhi
( Stem-Branch ), which was
employed mainly to record days

& as well as hours, months and
years, according to a study from
the oracle bones inscriptions unearthed on the site of the ancient Yin State.

Each item of ganzhis has their meaningful names which were somewhat men-
tioned in the Historical Records ( Shih-Chi ) and the History of the Eastern Han
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Dynasty ( Hanshu ).

Jia means the moment of “tearing open”, when the seals are torn open that
block the embryos of life.

Yi suggests the moment of “breaking through” , when lives break through and
stick out of their envelopes.

Bing connotes “splendor” —lives appear to be visibly splendid at the moment.

Ding is indicative of the moment when the lives grow stronger.

Wu describes the phase when thriving lives are everywhere.

Ji alludes fo “recognize” —everything has taken their shapes so as to be easily
recognized.

Geng means “change” —everything is full-grown and has come to regulate
their aggressive attitudes with the fruits.

Xin presents a new harvest.

Ren connotes “free” —under everything is an unrestrained nourishing power
from the sun.

Gui means “estimate” —the prospect of lives can be estimated.

The heavenly stems are associated with the sun’s revolution which affects lives
on the earth.

The meanings of the twelve earthly branches

Zi means “accumulation” —life is about to happen under a cultivating power
that is accumulating.

Chou means “undecided” —the power that cultivates life is still pending.

Yin connotes “transformation” — the moment when a life is born.

Mao is defined as “appropriate growth” —the stage when everything grows
properly well.

Chen means “vibration” —a stage of growth when lives stretch after vibration.

Si means “rising” —at this stage the developing powers are so predominant
that everything is inclined to grow and rise.

Wu means “luxuriance” —a stage when trees have luxuriant foliage.

Wei connotes “savour” —a stage when lives have attained distinctive traits.

Shen means “maturity” —at the moment lives are already full-grown.

You means “aging” —lives are on the decline at the moment.

Xu means “perish”—old things are all perished.

Hai means “seed” —new lives are hidden in the seeds.

Gan-Zhis were employed fo designate the years before the reign of Wudi Em-
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peror of the Han Dynasty; and from Wudi to the end of the Qing Dynasty gan-zhis
were grouped with the emperors’ reign titles; during the ROC (Republic of China)
period (1912 ~1949) years were calculated from the public’s founding in 1912,
and the Gregorian calendar was also used in some cases; since 1949 the Gregori-
an calendar has been widely accepted.

The order of the Sixty Jiazis
Jia-zi, Yi-chou, bing-yin, ding-mao, wu-chen, ji-si, geng-wu, xin-wei, ren-
shen, gui-you;
Jia-xu, yi-hai, bing-zi, ding-chou, wu-yin, ji-mao, geng-chen, xin-si, ren-

Wu, gui-wei;

Jia-shen, yi-you, bing-xu, ding-hai, wu-zi, ji-chou, geng-yin, xin-mao, ren-
chen, gui-si;

Jia-wu, yi-wei, bing-shen, ding-you, wu-xu, ji-hai, geng-zi, xin-chou, ren-
yin, gui-mao;

Jia-chen, yi-si, bing-wu, ding-wei, wu-shen, ji-you, geng-xu, xin-hai, ren-
zi, gui-chou;

Jia-yin, yin-mao, bing-chen, ding-si, wu-wu, iji-wei, geng-shen, xin-you,
ren-xu, gui-hai.
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Yu the Great Harnesses -

the Flood

Y u the Great was the chieftain of the legendary Xiahou clan. He was o-
riginally called Yu or Xiayu. According to legend, the Yellow River floo-
ded during the reign of Emperor Yao, and the people were forced to abandon their

HEEE www.222b.com

villages, and go to live in trees or on
mountaintops. The flood brought
great misery to the people. Emperor
Yao, the chieftain of the Yan-Huang
tribal alliance, appointed Gun to har-
ness the flood. Gun built dikes to
keep back the water, but failed.
Shun, who succeeded Yao, killed
Gun, and appointed Gun’s son Yu to
continue with the flood-harnessing
work. Drawing a lesson from his
father's failure, Yu adopted the dred-
ging method to lead the flood waters
to flow along river courses into the
sea. Yu worked very hard. It was
said that during the 13 years he spent
taming the floods, he passed his
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home three times, but did not enter until his task was completed. As a result of his
successful efforts, the people bestowed on him the title “Yu the Great” and with
the approval of the tribal chieftains, Shun chose Yu as his successor.
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Yu the Great Harnesses -
the Flood
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Classic of Mountains and Seas

han Hai Jing ( Classic of Mountains and Seas ) was an important geo-

S graphical literature on geography in ancient China. The currently availa-

ble version includes 18 volumes, among which 5 volumes are Shan Jing ( Classic of

Mountains ) , 8 volumes are Hai Jing ( Classic of Seas ), 4 volumes are Da Huang

Jing ( Classic of Big Land ) and 1 volume is Hainei Jing ( Classic of Mainland ). It

is said that Skan Hai Jing was written by Yu, one of the forefathers of ancient Chi-
na, but the saying is quite doubtful.
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In this book, Shan Jing and Hai Jing form their own specific systems accord-
ingly, while they were finished in different periods, Shan Jing contains the descrip-
tion of famous mountains and great rivers, propagation and minerals on the main-
land. It is estimated that this part of the book was finished in the early or mid peri-
od the Warring States Period. Hai Jing contains a great deal of alien legends, fairy
tales home and abroad, and was written in the Qin Dynasty (221BC ~206BC) or at
the beginning of the Western Han Dynasty.

Shan Hai Jing , contfaining rich legends and
fairy tales, is very valuable for historical study,
I especially helpful for research on primitive society
¢ in China, and the primitive surname, tribes, and
- knowledge and understanding of the universe,
nature and social development.

According fo the records in Shan Hai Jing ,
the Yellow Emperors is the heavenly emperor of
the west. He was the great grandfather of Zhuan
Xu (a legendary ancient emperor) , the grandfa-
ther of Guan. He was also the ancestor of many
tribes inside and outside China. Di Jun has no re-
cords in other books and is not listed among San
Huang Wu Di ( Three Emperors and Five Gods) ,
and is the only heavenly emperor in Shan Hai
Jing.

In this book, he was the inventor of farming, craft, vehicle, boat, musical in-
struments, singing and dancing. Together with Xi ( the legendary goddess), he
gave birth to 10 suns and 12 moons, which relate to the astronomy and the calen-
dar. There are still many legends about the water-control of the Great Yu, battle
between the Great Yu and Gong Gong, and so on.

. ()

Classic of Mountains and Seas
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Dujiang Yan g

D ujiang Yan (The Dujiang River Dyke) is a great ancient irrigation project
situated about 50 kilometers northwest of Dujiang Yan City, Sichuan

Province.

The Minjiang River is a maijor fributary of the Yangtze River in its upper rea-
ches. Before Dujiang Yan was built, when torrential water rushed down the
mountains in summer, the Minjiang River overflowed its banks and caused serious
floods on the Cheng Du Plain. When the rainfall was not plentiful, the flow of water
in the Minjiang River would decrease, aggravatfing the drought on the westen Si-
chuan Plain.

In 256BC, Li Bing was appointed governor of Sichuan. To conquer the floods of
the Minjiang River, he frekked upstream until he reached the area of the present-
day Aba Tibetan Autonomous Prefecture. He got a lot of hydrological data on the
Minjiang River. Then he began to build Dujiang Yan. Dujiang Yan system consists
of the Fish Mouth, the Sand-flying Dyke and the Precious Bottle Neck.
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The Fish Mouth is a diversion dam built of pebbles. It divides the Minjiang River
info the inner river and the outer river. The water of the inner river flows through the
Precious Boftle Neck fo irrigate 200,000 hectares of farmland around Cheng Du.
The outer river was designed mainly to release floodwater. The Sand-flying Dyke
between the Fish Mouth and the Precious Boftle Neck is an overflow dyke. When
there is too much water in the inner river, the surplus water brims over the Sand-
flying Dyke and flows into the outer river.

After Dujiang Yan was completed, Li Bing composed the rhyme easy for mem-
ory: “Dredge the riverbed when the water is deep and build low dykes when the
water is low.” It contains the guiding principle of dredging the waterways in
ancient China.

Dujiang Yan serves the purposes of navigation, flood control, log floating and
urban water supply. The trinity of the Fish Mouth, the Sand-flying Dyke and the Pre-
cious Bottle Neck keeps an effective control of water flowing into the inner river. In
case of drought, Dujiang Yan channels water into the fields. If waterlogging oc-
curs, the floodwater can be diverted. With the completion of Dujiang Yan, both
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floods and droughts have been brought under control and famine years have gone.
The Cheng Du Plain becomes “a land of abundance” , with an irrigation area of 10
million mu (1 mu =1/15 hectare).

Dujiang Yan has been in use for more than 2000 years. It is a miracle in the
world history of water conservancy.
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Dujiang Yan
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The Earliest and Longest
Man-made Canal—

Jinghang Canal

inghang Canal is called canal for short. It is known as the greatest chi-

J na ancient project with the Great Wall. Since being founded in 5th cen-

tury, the canal has had two large-scale expeditions within Sui and Yuan two dynas-

ties. Having the length of 1794 kilometers, 15 times longer than Suez Canal and 32

times Panama Canal, Jinghang Canal is the main sea line combining the north and
the south in our country.

The canal begins from Beijing and ends in Hang Zhou crossing Tianjing, He-
bei, Shangdong, Jiangshu and Zhejiang, linking not only Haihe River, the Yellow
River but also Huaihe River and Yangtze River. So it is the second prime channel
only following Yangtze River in China.
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Though the canal cannot be wholly open to navigation currently, its seasona (
navigation length has reached 1100 kilometers, mainly distributed in the south of
Huanghe River. It reduces the burden of railway goods transportation, especially
for the short and middle distance transportation of coal and building material, mak-
ing a certain difference in promoting the district economic and enforcing the north-
south communication. The canal continues to play an important role in ocean ship-

ping.

The whole course of the Great Canal covers seven sections; the one from the
city zone of Beijing fo Tongxian County is called the Tonghui River, from Tongxian
County to Tianiin called the North Canal, from Tianijin to Linging called the South Ca-

nal, from Linqing to Tairzhuang called the Lu Canal, from Tairzhuang to Huaiyin
called the Central Canal, from Huaiyin to Yangzhou called the Inner Canal, and
across the Yangtze River the one from Zhenijiang to Hangzhou called the Jiangnan
Canal.
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The Earliest and Longest
Man-made Canal—

Jinghang Canal
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Zheng Bai Qu AT

heng Bai Qu, a large irrigation project in the ancient Guanzhong Region
z (today’s Shaanxin Province) , was the combined name of Zhengguo Qu
and Bai Qu. (Qu means canal. ), now bore the name of Jinghui Qu.
In 246BC during the Qin Dynasty Warring States Period, Zheng Guo, a hydrau-
lic engineer from the Han State, began the construction of Zhengguo Qu for the Qin
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State and finished the project in more than 10 years. The canal was 150 kilometers N

long, linking the Jingshui River and the Luoshui River. It could irrigate 40000 hec-
tares of farmlands.

Thanks to the function of
the canal, the production of
the surrounding farmlands
surged, providing enough
funding for the Qin State
which defeated the other six
warring states and for the first
time in China’s history set up
a unified country—the Qin
Dynasty.

In 95BC, the Eastern Han Dynasty built Bai Qu, linking the Jingshui River and
Weishui River. The new canal was 100 kilometers long and could irrigate 4,500
hectares of farmland. :

Since then, the two canals were called by a joint name; Zheng Bai Qu. During
the Tang Dynasty (618 ~907), Zheng Bai Qu had three branches: Tai Bai Qu,
Zhong Bai Qu and Nan Bai Qu, with an irrigation area of over 10,000 hectares. In
the later dynasties, Zheng Bai Qu was revamped several times.

 FBER
Zheng Bai Qu e
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 RIE
Ling Qu oo

ing Qu (Ling Canal), also called Dou River or Xing’an Canal, was an

L ancient canal that connected the Yangtze River system and Pearl River

system. Ling Qu, located in the current Xing’an County in Southwest China’s Guan-

gxi Zhuang Autonomous Region, was the earliest canal with sluice gate in the
world.

The canal was dug in 219BC at the order of Qin Shihuang ( the First Emperor of
China), to facilitate the transportation of grain for the military after he sent his
troops south to conquer the territory south of the Meiling Mountain. It connected the
Xiangjiang River and the Lijiang River. Later, every dynasty revamped the canal,
making it the major water course that linked the Lingnan Region ( current Guang-
dong Province and the Guangxi Zhuang Autonomous Region) and the central part
of China.

After the People’s Republic of China was founded in 1949, the canal undertook
B,
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extensive repairs, turning info an important water resource for irrigation, drinking 0

and industrial production, as well as a scenic spot. Currently, it is an important
cultural relic of the country.

. RIE
Ling Qu o
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 BBE C 5 OKSIE)
Li Daoyuan and Shui Jing Zhu"""

tyled Shan Chang, Li Daoyuan was born in today’s Zhuozhou County of

North China’s Hebei Province into an official family. As a small boy, Li
set his heart on geological research. He loved traveling to the rivers and mountain,
and especially took to the research on the hydrology and geology of various places.
Later, taking advantage of being an official of different places, Li carried out field
investigations, leaving footsteps in today’s Henan ( Central China), Shandong
(East), Shanxi (North) , and Jiangsu (East) provinces, and so on.

Whenever he went to a place, Li would visit the local places of interest and the
rivers and mountains, conducting painstaking reconnaissance on the water flow
and topography and visiting the elders for knowledge on the changes and the
sources of the rivers. Through investigations on the local geography, history, and

%%}
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customs, he got large amounts of firsthand materials.

Besides, he read a great many ancient geological books, such as Shan Hai
Jing (Classic of Mountains and Seas) and Shui Jing (River Classic) , accumulating
rich geographical knowledge, which laid a solid foundation for his geographical re-
search and writing.

In comparing the geographical phenomena that he saw and what was written
in geographical works, Li found many geographical condifions had changed over
time. If the changes were not recorded in time, it would be even harder for the lat-
er generations fo figure out the changes in history.

Li strongly felt it necessary fo carry out a detailed inspection of the geographical
conditions and write down the historical changes in respect to the ancient geo-
graphical literature. Therefore, Li decided to write a complete geographical book on
the basis of Shui Jing in a commentary form.

A geographical book by Sang Qin of the Three Kingdoms Period, Shui Jing
briefed on the watercourses of the country’s 137 rivers. With a fotal of only 10,000
characters, the records of rivers were rather concise and non-systematic, providing
no specific information on the geographical conditions of the areas where the rivers
passed by.

With the rich firsthand materials he had got and on the basis of Shui Jing , Li
finally finished a famous geographical book— Shui Jing Zhu ( Commentary to the
River Classic ).

The 40-volume Commentary to The River Classic , with a total of 32,000 charac-
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ters, 20 fimes more than those in Shui Jing , records 1,252 rivers. With the rivers e/
as the key links, the book gives detailed descriptions of the history, geography, e-
conomy, culture, and social customs, and so on of the areas where the rivers
pass by. Hence, it is not simply a commentary, but rather, it is a recreation that
boasts great importance and high scientific value in the history of ancient geogra-
phy.

The book provides comprehensive information on the 1,252 rivers, large or
small, including the river source, the size of the mainstreams, the distribution of
tributaries, the width of river valleys, the depth of riverbeds, the length of the river
flows, the direction, the seasonal changes in the volume of water, and the flood
season, and so on. More detailed description of the northern rivers is provided,
which shows the author Li Daoyuan’s familiarity with these rivers. The book not only
has records on rivers with water in them, but also 24 ancient rivers without water,
providing clues in the sedrch for underground water.

There are also accounts of floods in history in The Commentary to the River
Classic , including information on the time and scale. Li Daoyuan collected most of
the materials through field investigation, and some from ancient records in books
or stone carvings. These records are of enormous reference value for today’s flood
prevention and disaster salvage. Besides, the book contains specific information on
various types of lakes.

In terms of geology, Li Daoyuan elaborated on the effect of flowing water on
geological formations, such as erosion, removal, and sediment, which is of great
significance in the geological history. Also, many fossils are recorded in the book,
including the fossils of both animal debris and relics.

Records can be found in the book of 31 hot springs, with comparatively de-
tailed description of the features, the temperatures, the minerals, and the living
things of different hot springs. Regarding the living things, records are provided of
the animals and plants around the rivers mentioned in The Commentary to the River
Classic .

There are comprehensive records of the agriculture geographical situation in
the book, covering such areas as cultivation, pasturage, fishing, and hunfing.
Materials are also included on a great many farmland and irrigation projects,
among which are 28 well-known projects, such as Dujiang Yan and Baiqu. The
book provides more detailed and richer information on the construction reason,
process, and scale than its predecessors.
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A famous geographical work in ancient China, The Commentary to the River
Classic cast tremendous impact on the later generations afier its publication. Many
scholars, while carrying out geographical research, referred to the book.

Between 1735 and 1820 in the Qing Dynasty, some 20 scholars carried out a
systematic research of the book, making it a specialized study—the study of Li (Li
Xue). The research has been carried on to date, and spread to the foreign coun-
fries, giving rise to many international experts in “the study of Li”.

kB C 5 COKE k)
Li Daoyuan and Shui Jing Zhu
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The Silk Road e

n the Han Dynasty, China established extensive contacts with various

I nationalities and kingdoms outside its domain through the Silk Road.

Zhang Qian pioneered this route. During the reign of Emperor Wu, the Huns in the
North often harassed the frontier of the Han Dynasty, and controlled dozens of
small kingdoms in the Western Regions. In 138 BC. , Emperor Wu sent Zhang Qian

with a delegation of over 100 people on a diplomatic mission to the Western Re-
gions fo seek allies against the Huns. Zhang Qian was captured by the Huns just
as he left the Han ferritory, and was held prisoner for a dozen years. During this
period, he learned the Hun language, and got o know well the geography of their
territory. Escaping from the Hun encampment, Zhang Qian made his way back to
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Chang’an, with only one companion left of the 100 who had set out. In 119 BC,
Emperor Wu sent Zhang Qian on a second diplomatic mission to the Western Re-
gions. This time, he had an entourage of 300, with tens of thousands of cattle and
sheep and a large amount of gifts. They visited many countries, and these coun-
tries sent envoys to return their visit to the Han court. From then on, the Han Dy-
nasty had frequent contacts with the countries in the Western Regions, later setting
up a Western Regions Frontier Command in today’s Xinjiang Uygur Autonomous Re-
gion, which was under the administration of the central government. The Silk Road
was another outcome of Zhang Qian’s journeys. The Silkk Road started from
Chang‘an in the east and stretched westward to reach the eastern shore of the
Mediterranean Sea and the Roman Empire. Trade caravans from China carrying
large amounts of silk fabrics exchanged merchandise with traders from Persia, India
and Greece, and brought home walnuts, grapes and carrots from abroad. In the fol-
lowing several centuries, Sino-Western exchanges mainly characterized by the silk
trade were mostly carried on through the Silkk Road.

\?: 229 2 B
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Envoy of Peace—Zheng ...
He’s Great Voyages

n the early days of the Ming Dynasly, that is, early in the 15th century,

I China was an advanced country in the world, with a booming economy

and prosperous culture. In order fo sirength the relations with countries lying to the

west of China as well as to flaunt the national power of the Great Ming Empire, Em-
peror Ming Chengzu launched a series of marine activities.

MW EROM AR B NR e

EeTARE

Between 1405 and 1433, Zheng He was ordered seven times to act as an en-
voy to these countries, known as “Zheng He's voyages to the west seas” , as the
main activities were carried out in the west sea area of today’s Kalimantan Island,
known as west seas in ancient times.

In 1405, a huge fleet of more than 300 ships manned by over 27, 800 men,
including sailors, clerks, interpreters, officers and soldiers, artisans, medical men
and mefeorologists, set sail from Livjia Harbour near Suzhou on a distant voyage
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under the leadership of Zheng He. On board the ships were large quantities of

go that could be broken down into over 40 different categories, including silk
goods, porcelain, gold and silver ware, copper utensils, iron implements, cotton
goods, mercury, umbrellas, and straw mats, etc. The fleet sailed along China’s
coast to Champa close to Vietnam and, after crossing the South China Sea, visited
Java, Sumatra and reached Sri Lanka by passing through the Strait of Malacca.

On the way back it sailed along the west coast of India and returned home in
1407. Envoys from Calicut in India and several countries in Asia and the Middle East
also boarded the ships to pay visits o China. Zheng He's second and third voyages
taken shortly after, followed roughly the same route.

Each time he had under his command a big fleet and a staff of more than
20000 men. His fleets had sailed in the South China Sea and the Indian Ocean.
They had gone further south to Java in today’s Indonesia. Sailing then in a north-
west direction, they had visited Yemen, Iran and the Holy City of Islam Mecca and
further west to today’s Somalia in East Africa. In all, he had made calls at more
than 30 countries and territories. All this had taken place about half a century be-
fore the famous European sailor Columbus’s voyage to America. For this reason,
Zhen He's expeditions could rightfully be called “an unprecedented feat in
mankind’s history of navigation”.

On each voyage Zheng He was acting as the envoy and commercial represent-
ative of the Ming court. No matter what country he visited, he called on the ruler of
the land, presenting to him valuable gifts in token of China’s sincere desire to de-
velop friendly relations and inviting the host sovereign to send emissaries to China.
Wherever he was, he made a careful study of the customs and habits of local resi-
dents. Showing them due respect, he bartered or dealt with them through consul-
tation and negotiation on the basis of equality and mutual benefit. In this way, he
obtained large quantities of pearls and precious stones, coral, ivory and dyestuffs
for the Chinese emperor. He also brought back several kinds of rare and precious
animals such as giraffe, lion, ostrich and leopard.

In ancient India, Chinese sailors made a good impression on the local people
by observing local frading customs and practices. When he visited Sri Lanka on his
third voyage, Zheng He offered a quaﬁtity of gold and silver Buddhist ceremonial
vessels and silk-knit religious pennants to local temples on whose ground steles
were set up to mark the occasion of his visit. Wherever he went, he was warmly
received. At Zhancheng , the king of the land, in full royal regalia, came in person

G2
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on elephant back with 500 cavalrymen to meet him at the wharf and then take him
back to the palace. On the way they were greeted by local inhabitants who blew
trumpets made of coconut shells and performed national dances at a solemn and
joyous ceremony. Even today, people in Somalia and Tanzania look upon Ming
China unearthed today as a symbol of the fraditional friendship between their own
country and China.

The countries Zheng He had visited later sent their emissaries and trade repre-
sentatives to China from fime to time. In 1419 when Zheng He was sailing back on
his fifth voyage, 17 countries sent their envoys to China, including Philippines and
Malaysia. While in China, these foreign emissaries were shown great hospitality by
Emperor Chengzu of Ming. The voyages by Zheng He strengthened the friendly re-
lations between China and other countries in Asia and Africa and gave an impetus
to cultural and economic exchange between them.

Zheng He's voyages contributed a lot to the economic and cultural exchanges
between China and other natfions, and he opened up sea routes for East-West
trade just as Zhang Gian and Xuan Zang had opened up land routes.

@: AT A
Envoy of Peace—Zheng ...
He’s Great Voyages
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Xu Xiake and The Travel ..,

Diaries of Xu Xiake

noted traveler and geographer of the late Ming Dynasty (1368 ~1644) ,

AXU Xiake, also named Hongzu (1587 ~ 1641 ), was born in today’s

Jiangyin of East China’s Jiangsu Province. He studied the ancient classics as a small

boy and learned to write the eight-part essay prescribed for the imperial civil service

examination, but refused to take part in the imperial examination. Instead, he de-

veloped an interest in historical books, especially such books on different places,
and devoted himself to traveling all over the country.

From the age of 21, Xu Xiake began to travel around and for thirty years he
conducted surveys in 16 provinces, leaving his footsteps in virtually every part of the
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country. In conducting his surveys and investigations, he would never blindly em-
brace the conclusions recorded in previous documents. Instead, he discovered that
the documentations made by his predecessors in their geographical studies were
quite unreliable in many aspects.

To ensure that his reconnaissance were real and detailed, he seldom traveled
by ship or by wagon. He climbed over mountains and hills and traveled long dis-
tances almost entirely on foot.

Xu’s main contributions to geography include

—A detailed scientific study of the karst landform. Xu visited over 270 caves in
the (South China) Guangxi Autonomous Region and in ( Southwest) Guizhou and
(Southwest ) Yunnan provinces, kept records of their directions, height, and
depth, and elaborated on the cause of the formation. He was a pioneer in system-
atic karst studies in both China and the world.

—Correcting some mistakes of the records on the source and waterways of
Chinese rivers.

—Observing and recording the species of many plants, explicitly putting for-
ward the influences that landform, temperature, and wind speed might have on
the distribution and blooming of plants.

—Conducting survey on the vol-
cano relics of Tengchong Mountain
in South China’s Yunnan Province.
Xu kept records of the shape and
quality of the red pumice expelled
from the volcano, and provided sci-
entific explanation on the phenome-
non.

—A detailed depiction of the
phenomenon of terrestrial heat, the
earliest of its kind in China.

—An excellent account of the
people and places he had traveled.

Xu Xiake’ contribution fo the ancient Chinese geography was unprecedented,
especially his detailed narration of the karst landform. His travel journal was com-
piled by the later generations into a book called The Travel Diaries of Xu Xiake,
which is of high scientific and literary value.

HEEEFE www.222b.com AXS: HREHR



e i Db T
Talk About China in English—Science and Technology

% thii % 5 (R E R UFL)

Xu Xiake and The Travel ..,
Diaries of Xu Xiake
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hapter 3 Mathematics
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The Use of the -

Decimal System

ccording to the oracle inscription shown on tortoiseshells or animal

bones, Chinese people in the Shang Dynasty was already able to use
13 words—one, two, three, four, five, six, seven, eight, nine, ten, hundred,
thousand, and ten thousand—to denote any number within 100,000. However,
the largest number that can be found is 30,000. The notions of odd, even, and
multiple also appeared on the oracle inscriptions.

An example of how the ancient Chinese used the decimal system may be seen
in an inscription from the thirteenth century BC, in which “547 days” is written “five
hundred plus four decades plus seven of days. ” The Chinese wrote with characters
instead of an alphabet. In the Western alphabet, when writing out numbers greater
than nine, new words are used (for example, ten, eleven, and so on). With Chi-
nese characters, ten is ten-blank and eleven is ten-one (zero was left as a blank
space: 405 is “four blank five” ). This was much easier than inventing a new char-
acter for each number. Having a decimal system from the beginning was a big ad-
vantage in making mathematical advances. The first evidence of decimals in Europe
is in a Spanish manuscript of AD 976.

The decimal system, as a very important invention by the Chinese, boasts
great significance in world mathematic history. Joseph Needham (1900 ~1995) , a
famous scientific historian who specialized in Chinese sciences, noted that it was
virtually impossible for human beings to have a unified world without the decimal
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system, and the Chinese numeral system in the Shang Dynasty was basically more
advanced and scientific than that of contemporary Babylon and Egypt.

@: ik i A 4
The Use of the _—

Decimal System
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Multiplication Table it

C hinese students are no strangers to the multiplication table. Known as

jivjiu biao ( Nine-nines rhyme), the multiplication table was already

very popular as early as the seventh century BC in China according to historical very
popular as early as the seventh century BC in China according to historical records.
It was titled this because when it was taught one would start with “nine times nine
(9x9)” and work his or her way down to “1x1”. In today’s schools in China,
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students start with “1x1” and work their way up.
AAFERMOR
FER

1x1=1

1x2=2 2x2=4

1x3=3 2x3=6 3x3=9

1x4=4 2x4=8 3x4=12 4x4=16

1x5=5 2x5=10 3x5=15 4x5=20 5x5=25

1x6=6 2x6=12 3x6=18 4x6=24 5x6=30 6x6=36

1x7=7 2x7=14 3x7=21 4x7=28 5x7=35 6x7=42 Tx7=49

1x8=8 2x8=16 3x8=24 4x8=32 5x8=40 6x8=48 7x8=56 8x8=64

1x9=9 2x9=18 3x9=27 4x9=36 5x9=45 6x9=54 7x9=63 8x9=72 9x9=8l
T’ER

__4*415_.

——f4=~ —”Hmn

—ZM= Z=@A =Z=#8h

— g EAA =E4T EEdeA

—~fifE —fi—-+ =ZH+E WE=+ HE-+E

—ABA TATS EAFA EASHE BEAS+  AASHA

—t#8t “ttm =tto— mEStA BEESHE AR S £ERta

=B A+ EAZHE PAZE+Z BAEY S AAR+FA BARHA AAATH

=B/ At EstHtE WAERA BEAltYRE AR EhATE Akt uhlt—

Recent archeological finds shows that a multiplication table found at the Guren-
di cultural relics of the Eastern Han Dynasty in Zhangijigjie of Central China’s Hunan
Province was amazingly consistent with the table of today, although the handwrit-
ing on the table is quite illegible. The table was discovered on a 22cm long wooden
strip, which was broken when it was discovered. Previously, another 2,200-year-
old bamboo strip from the Qin Dynasty with the carving of the multiplication table
was found in the ancient Liye City in western Hunan Province, which is the earliest
calculation table ever found in China.

Another multiplication table was discovered in documents from Loulan, which
was written on two pieces of paper and discovered by Swedish explorer Sven Hedin
a century ago.

Ancient Chinese were not the only people inventing multiplication tables as
they have also been discovered on the clay tablets from ancient Babylon, but as the
pronunciation of Chinese words is monosyllabic, the traditional Chinese multiplica-
tion table can be read smoothly and easily to be remembered and used.
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Multiplication Table
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Abacus and Calculation _—
with an Abacus

I n 2007, the British newspaper The Independent listed 101 small inven-
tions that changed the world, among which, the Chinese abacus,
which has enjoyed a history of 2,000 years or so, ranked the first.

The abacus was a great invention in ancient China. The abacus was invented
on the basis that Chinese used the counting-rod for a long period. In ancient
times, people used small rods to count. Later, with the development of productivi-
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ty, the amount requiring calculation was greater, and calculation with counting- Q
rods limited the calculation. Thus, people invented a more advanced counter—the
abacus.

The earliest known painting of the Chinese abacus can be found in the famous
long scroll Riverside Scene at Qingming Festival painted by Zhang Zeduan (1085 ~
1145) during the Song Dynasty(960 ~1297). There, an abacus is clearly seen ly-
ing beside an account book on the counter of an apothecary’s.

The abacus is rectangular with wooden frame on the four sides and small rods
fixed inside strung with wooden beads; a girder across the middle separates the
abacus info two parts: each rod has two beads on its upper part, each represen-
ting five, and five beads on the lower part, each representing one.

With the application of the abacus, people summarized many abacus rhymes,
increasing the calculating speed. By the time of the Ming Dynasty, people could
use the abacus in addition, subtraction, multiplication and division, which were
widely used in calculating weight, amount, space and volume.

Since it is simple to make an abacus and cheap fo buy one, and it is easy to
remember abacus rhymes, simple and convenient to calculate with an abacus, itis
widely used in China. There are many experts in the use of the abacus in all trades
and professions, and some people can use an abacus with two hands at the same
fime.

Later the abacus was gradually spread into Japan, Korea, America, and
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countries and regions in Southeast Asia. People find that using an abacus can im-
prove thinking and practical abilities in addition to providing convenient calculation.
Since it requires cooperation of the mind, eyes and hand, it is a good way to im-
prove the comprehensive reaction ability.

@: HAMmKH

Abacus and Calculation sk
with an Abacus
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Pi in China

i, the ratio of the circumference of a circle o its diameter, is a very im-

P portant constant in mathematics. The calculation of pi was an important

criterion showing the development level of a nation’s mathematics in ancient times.
China attained some glaring achievements in this respect.

Pi was approximated in China as 3 at the beginning. Though very simple to
use, the number was far from being precise.

On the journey of finding a precise pi, Liu Hui, a prominent mathematician of
the Kingdom of Wei during the Three Kingdoms period, took the first crucial step by
approximated pi. He did this by approximating circle polygons ( plane structures,
usudlly with three or more sides and angles that are used to help measure various
aspects of shapes) via doubling the number of sides to get better approximations.
He approximated pi as 3. 14.

Green is born of blue, but beats blue; the student surpasses the teacher. Lat-
er, with Liu's method, Zu Chongzhi determined pi to 7 digits.

Zu Chongzhi (429 ~500) was a famous mathematician, astronomer and me-
chanic in the Southern and Northern dynasties (421 ~581). Smart and fond of
learning since childhood, he liked natural science, literature and philosophy, and
later became a world-famous scientist.

The achievements Zu Chongzhi made in mathematics have been universally
acknowledged. Dated as far back as 1500 years ago, He worked out an accurate
value of pi. Piis usually represented by «, and it has always been a very important
yet difficult research topic for mathematics to calculate the value of pi. Many math-
ematicians of ancient China made painstaking efforts in this research with satisfac-
tory results. Based on earlier research, Zu Chongzhi continued to carry out system-
atic study. After calculating more than 1,000 fimes, he concluded that the value of
pi falls between 3. 1415926 and 3. 1415927 ; and therefore he became the first sci-
entist in the world who calculated the value of pi to seven decimal places. Zu
Chongzhi also put forward the thesis that the approximate value of pi was 355/113,
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which was called mili( close ratio) , pushing the calculation of pi fo a new stage.
The value was the most accurate in the world at that time, and Japanese mathe-
maticians respectfully called it the “Zu Chongzhi Ratio”. Not unfil more than 1,000
years later, did scientists in the West come up fo and surpass the achievements of
Zu Chongzhi.

@: ] i A

Pi in China s
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The Use of Fractional Number
and Decimal Number

Fractional number

he first appearance of fractional numbers ( fen shu in Chinese) was not
T a result of dividing two numbers. A fraction number was considered as
a part of a whole number, and in Chinese, the word fen means tfo split or divide.
Later, in the process of calculation, fractional numbers also appeared to denote the
ratio of two whole numbers. Systematic fractional number algorithm appeared in
the ancient math classic Jiuzhang Suanshu ( Nine Chapters on Mathematical Art ) in
the Eastern Han Dynasty around the 1st century, which was about 1,400 years ear-

lier than in Europe.

In the annotated version of Jiuzhang Suanshu by Liv Hui, it clearly shows the
algorithm of the subtraction, addition, multiplication, and division of fractional
numbers , which is identical to today’s fractional calculations. Besides, other knowledge
about fractions, including how to compare two fractions, and how to calculate the
average of fractions, were also included in the book, making Jiuzhang Suanshu the
earliest monograph that systematically discussed fractional numbers.

It was not until the 15th century that calculations with fractional numbers be-
came popular in Europe. It is generally believed in Europe that the algorithm of frac-
tional numbers originated in India, while the fact is the earliest Indian book on the
algorithm of fractions appeared in the seventh century, in which were introduced
the same rules as the those in Jiuzhang Suanshu . And even the annotated version
of Jiuzhang Suanshu by Liu Hui was completed in 263 in the Wei Dynasty (220 ~
265) , which means that the algorithm of fractions is at least 400 years earlier than
its counterpart in India.

Decimal number

A Iso in the annotated version of Jiuzhang Suanshu by Liu Hui, the notion
of the decimal number was first raised up. Liu invented the decimal
number to denote the approximate number value of root extractions. Around the
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year 1300, Liv Jin in the Yuan Dynasty wrote the number 106368. 6312 as
— O L W L LW — Ul inhis book Lilii Chengshu . The nofion of
decimal number appeared in the West in 1585 and the expression is rather difficult.
For instance, the same number mentioned above would be expressed as

@ ao, g g 9 or06368 @6 D 3@ 1@ 2@
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The Use of Fractional Number""
and Decimal Number
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The Use of Negative Numbers

he infroduction of negative numbers is a great contribution to mathe-
T matics by ancient Chinese mathematicians. In Nine Chapters on the
Mathematical Art ( Jiuzhang Suanshu ) , negative numbers were used in the eighth
chapter on solving systems of simultaneous equations. For instance, revenue num-
bers are considered positive, while expense numbers are deemed negative; or sur-
plus amounts are viewed as positive, while deficit amounts are seen as negative.
In a problem calculating grains, the increased grains are considered positive, and
the lost grains, negative. At the fime, calculation was done by the method of Suan
Chou ( counting rods). Red rods were used to denote positive coefficients, and
black ones to denote negative ones. Or in another case, the normal position of Su-
an Chou denoted positive, while an inclined position denoted negative.

Rules for the calculation of signed numbers were also given in Jiuzhang
Suanshu . According to the book, the deduction (or subtraction) of two numbers
with the same sign (from another number) equals the deduction of the absolute
values of the two numbers, while the deduction of two numbers with different signs
equals the addition of the absolute values of the two numbers. Also, a positive
number subtracted from zero gives a negative number, whereas a negative num-
ber subtracted from zero gives a positive number. The addition of two numbers
with different signs equals the deduction of their absolute values, while the addition
of two numbers with the same sign equals the addition of their absolute values.
Zero plus a positive number is still a positive number, and zero plus a negative
number is still a negative number. Until the 17th century, it was the most complete
depiction on the rules for adding and subtracting positive and negative numbers in
the world.

Negative numbers appeared very late in the West. Many noted mathemati-
cians did not admit negative numbers, because they consider zero as “ nothing”
and could not understand that something could be even less than “ nothing,” and
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so considered negative numbers “absurd. ” It was only in the 17th century when
Descartes invented the coordinate system, which gave a geometrical explanation
and an actual meaning for negative numbers, that negative numbers began fo be
accepted gradually.

The infroduction of negative numbers is an important contribution of Chinese
mathematicians to world mathematics. With the introduction of negative numbers,
the whole numbers and rational numbers became complete.

. GBI 141
The Use of Negative Numbers
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Zhoubi Suanjing

he oldest mathematical classic in China, Zhoubi Suanjing or The Arith-
T metical Classic of the Gnomon and the Circular Paths of Heaven,is an
astronomy fext as well. It is thought to have been compiled sometime between 500
BC and 200 AD. During the Tang Dynasty, the book was listed as the first of all the
texts included in the Ten Mathematical Classics . It contains some important mathe-
matical sections and measures the positions of the heavenly bodies. How a gno-
mon might be used is described in a conversation between Duke of Zhou and his
as astrologer Shang Gao in the text.

Duke of Zhou: How great is the art of numbers? Tell me something about the
application of the gnomon.

Shang Gao: Level up one leg of the gnomon and use the other leg as a plumb
line. When the gnomon is turned up, it can measure height; when it is turned o-
ver, it can measure depth and when it lies horizontally it can measure distance.
Revolve the gnomon about its vertex and it can draw a circle; combine two gno-
mons and they form a square.

Zhoubi Suanjing is a collection of 246 problems encountered during the conver-
sations between the Duke of Zhou and Shang Gao. Each question has stated their
numerical answer and corresponding arithmetic algorithm. The author of the Zhou-
bi Suanjing writes that Emperor Yu quells floods, deepens rivers and streams, sur-
veys high places and low places by using the Gougu rule. And this book contains
one of the first recorded proofs of the Gougu rule, or the Pythagorean Theorem in
the world.

The text of the Zhoubi Suanjing also explains that the reason that mathematics
can be applied to so many different cases is as a result of the way that mathemati-
cal reasoning allows one fo pass from parficular fo general situations. This realiza-
tion of the abstract nature of mathematics is important.

Zhoubi Suanjing contains calculations of the movement of the sun through the
year as well as observations of the moon and the stars, particularly the pole star.
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Zhoubi Suanjing
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Jiuzhang Suanshu

he Jiuzhang Suanshu ( Nine Chapters on the Mathematical Art ) is the

T longest surviving and one of the most important in the ten ancient Chi-

nese mathematical books. The book was finished in the early Eastern Han Dynasty

(about 1st century) , indicating the formation of ancient Chinese mathematical sys-

tem. It became the criterion of mathematical learing and research for mathemati-
cians of later generations ever since then.

Afterwards, the Jiuzhang Suanshu have been annotated by many mathemati-
cians, the most famous ones including Liv Hui (263) and Li Chunfeng (656). Dur-
ing the Tang Dynasty and Song Dynasly, it was officially declared to be the national
mathematical textbook. The edition published by the Northern Song government in
1084 was the earliest mathematical book in the world. The book was introduced 1o
Korea and Japan during the Sui and Tang dynasties. Now, it has been translated
into several languages, including Japanese, Russian, German, English and
French.

The book is broken up into nine chapters containing 246 questions with their
solutions and procedures. Here is a brief description of each chapter .

Chapter | Chapter |l Chapter il
Field measurement Cereals :;ﬁﬁuhon " propor-
F ti Su mi
(Fang tian) (Su mi) (Cui fen)

Method for calculation | Concerns with propor-
WO Deals with problems

of areas of land fions (for exchange of . o
. . ) on proportional distri-
Deals with computation | cereals, millet, or k
) . . bution
with fractions rice)
Chapter IV Chapter V Chapter VI
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What width?
(Shao guang)

Construction consulta-
tions(Shang gong)

Fair taxes
(Jun shu)

Finds the length of a
side when given the
area or volume

Finds the square root
or cube root of a num-
ber

Concerns with calcula-
tion for constructions of
solid figures

Finds the volumes of
various shapes of solid
figures

Deals with calculation
on how to distribute
grain and labor fairly

Chapter Vil Chapter Vil Chapter IX
Excess and deficiency | Rectangular arrays Right Triangles
(Ying bu zv) (Fang cheng) (Gou gu)

Uses of method of
false position to solve
difficult problems

Problems on simulta-
neous linear equations
Introduces concept of
positive and negative
numbers

Addition and subtrac-
fion of positive and
negative numbers

Discusses the Gou gu
theorem and properties
of the right-angled tri-
angle

Problems on similar
right-angled triangles
Infroduces general meth-
ods of solving quadratic
equations

The book’s major achievements are as follows .

1. Devising a systematic treatment of arithmetic operations with fractions,
1,400 years earlier than the Europeans.

2. Dealing with various types of problems on proportions, 1,400 years earlier
than the Europeans.

3. Devising methods for extracting square root and cubic root, which is quite
similar to today’s method, several hundred years earlier than the Western mathe-
maticians.

4. Developing solutions for a system of linear equations, about 1,600 years
earlier than the Western mathematicians.

5. Introducing the concepts of positive and negative numbers, more than 600
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years earlier than the West.

6. Developing a general solution formula for the Pythagorean problems (prob-
lems of Gou gu) , 300 years earlier than the West.

7. Putting forward theories of calculating areas and volumes of different
shapes and figures.

&

@; (NREHEAR)

Jiuzhang Suanshu

((jL HEERYRTEERBEEEE REZ2TH " PREEN—F, (LE
BARYKATRIVE(ATT 1 HE) B4, B HIREE FEE K
ZRRMER . JFiHERECER, KERALEREAR) FFih2% > AP,
WEANL TR, bR EL WA XB(263) ZFEEX(656) FAN. HRH
R#E B R SHE IHBE . 1084 4F i Mo L RIE# T RIZ], BHF L&
BREIRIASEH, (WEBER)EEENBREAASSE  BA. AEEEHFR
H R K BEEZMFE,

(IEBEAR) S HILE WA 246 MCERBEERSE R, SEXENETS
BIR.H—FH” IEHEERTE, AR TERE TR, RS
YRR LB EG S = 07, R Bl 2 Be R A S W& A, B A
MR SRE— A KMEK S REW AR LR S EE R, iR LA T
BATHE EAEYE” A SEMERRE,FLERAAR”, BN
O 88\ B AR BF S — RO R4 Il , A48 1 S B0 &, i#E47 IE SR U st 38
BhEAR” FTaREHE BEA=ARRYE, IRFELEA=ABRE, T4
K RRRER TS

(EER) MBI

(1) IR HASBHATE R TRIEN , ELERH R 1400 24

(2) BHEBEN LAIEE, LK R T 1400 B4,

GYNABT I FFALFTHF S, HBFSHSEFER B AT R TH
BE;

(4) RASBRE T ERREETBRA, W R T 1600 4;

(5)IBHE TIERE, LLAFRT 6 Mt
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Chinese Mechanical Inventions” " "
that Contributed to the World

common stereotype is that the Chinese have traditionally lacked scientif-

A ic and technological ability, despite the four great revolutionary inven-

tions of paper making, printing, gunpowder, and compass that have essentially

changed the world. However, Chinese people have made a lot of other significant

mechanical inventions besides the famous four, providing the source of many of

the prerequisite fechnologies of modernity. From the 6th to the 15th century, China
was the world’s most technologically advanced society.

Here are some of the most celebrated mechanical inventions from China that
have exerted profound influences on the development of other sociefies, especially
when they were passed to the West.

Cast iron

The double-acting piston bellows

The crank handle (used for starfing an engine)

The gimbals ( as in the ancient Chinese Incense Burner)

Manufacture of steel from cast iron

The belt drive (or driving-belt)

Water power

The chain pump

Essentials of the steam engine

The chain drive (in which an endless wheel tfransmits power from an engine)

€91
X
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The wheelbarrow

sliding calipers (a kind of compass used for measuring diameters)
The fishing reel

The umbrella

The mechanical clock

“Permanent” lamps

The spinning wheel

Rudder

@‘ v ] £ N P4 J5 B BB B AR

Chinese Mechanical Inventions”
that Contributed to the World

RENL B G ES T 5 Z X BHE SR BN A, AT L5
E ek, BRTXIARMEERBES AT EREREK K ZHZSH, FE
HARFEREEAR T HRBRIE THEER R, PEETROREIBERA AR
MBI RME T MM, WATT6 A 15 e, FE—-EHR IR EREK
REBHFRBHWER. W EEERF &SRR, B Bk E 2175
RIAR K25 18wt
T R—se i EAEAHMBEROEZIREAR , BN —2#A T 07, Ex)
PRI, T AP SRR T B RHIR I .
etk
15 2E AR
FE AR
I (B EY)
Bk
7K J1 0%
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AW EA R
]
WmE %
B shR

HEEEFE www.222b.com AXS: HREHR



W

magiEsebE—agt W (A
Talk About China in English—Science and Technology

PishREE
K BIAT

9%
BRBREL

f AT
R

, FFRE
Chinese Steelyard—Gancheng

he steelyard is a Chinese invention. As early as 200 B. C., China be-
T gan fo make a scale of this type big enough to weigh several hundred
pounds. The steelyard consisted of the following parts: an arm, a hook, lifting
cords and a weight. The arm or beam measured about 1.5 metres long, graduat-
ed with the weight units— jin and liang™ . The hook, hanging from one end of the
arm, was used to lift up the object to be weighed. Hanging from the other part of
the arm was the freemoving weight, attached on a looped string. On the arm was
fixed one, two or three lifting cords, placed much closer to the hook than to the
other end. Anything to be weighed should be picked up by the hook, while the
weigher lifled up the whole steelyard, holding one of the cords. He then slided the
weight left or right until he found a perfect balance of the beam. He then read the
weight from the graduation mark on which the weight-string rested.

This kind of steelyard is sfill in widespread use at market gatherings in China.
They may be made in varying sizes working by the same principle, with the large
ones to weigh food grain in bulk, pigs or sheep or their carcasses, and medium-
sized ones for smaller fransactions. There is also a miniature steelyard only about
one third of a metre (about 1 foot) long, graduated with liang and gian™ . Used to
weigh medicinal herbs and silver or gold, it first appeared about 1,000 years ago.

The steelyard is more convenient than the platform scale. Not only can it be
carried around easily, but there is also no need for g whole set of weights. Corre-
sponding to the liffing cords are different sets of graduation marks on the arm for
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different measuring ranges.

It is perhaps worthwhile o mention that the equal-armed platform scale ap-
peared in China earlier than the steelyard with a sliding weight. A scale of the for-
mer descripfion with a complete set of weights was discovered lately from a tomb
near Changsha, Hunan Province, which dates back to the Warring States Period. It
is in size similar to those in use today and its component parts are found fo be in
good proportions.

* One Jin equals 500 grams or about 1.1 pounds; it used to be divided into
16 liang , but now 10 liang .

* % A gian is one-tenth of a liang .

. FFRE
Chinese Steelyard—Gancheng

FERFERPAR L RMEA N —FE 8. FAEAILET 200 4581, EF

TE&FAR R, KM RUREILE THW &, FFRE i AR R
@R RASFHR. FFTFKA 1.5 K, LA RZIENE S, TR
—mESHEFS, ARAERERENY . T ELEER -8 BT,
RN —REE T —B=/MRA . RENLIATGIEY &, REAR
HRAZERBT PR AL R EDZLVE, RS RIEFR LR FIE
BB R B HE R,

ELHEFENET MR ZHEAFFE. REXDARE, FEEE—HH,
KEFRFRE HES, PEHARRMN/NYE, B8 —f A SEFFN=
AZ—KE/MFFE, LERERZER P MR, RARKRPELARLLSMEM,
XA/IMTFRER R H BT 1000 4R,

FREMEFFELENTE, B ES THY, WA ATE BN, KRG
HEEUEBUR TR EARIRA,

BER—ROE, EFEXPFFUFFHISER, AWK HEHRF
WA —BERFE, B VR ERITE . BRK/NE R8N,
HHBIEE

* — TR T 500 FEEk 1.1 8%, iR — T 16 B, WBAER 10 7,
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The Clepsydra

T he clepsydra is an instrument for time calculation in ancient China.

The ancient people, upon finding that water in a pottery often
leaked out drop by drop, made a pottery kettle with a small hole. Water filling the
kettle would leak out through the hole, and another kettle was used to collect the
leaking water. A marked arrow, like the dial of today’s watch, was placed inside
the second kettle through the hole of the kettle lid, floating on top of the water with
the support from a bamboo flake or a wooden plate. The keftle was known as an
“arrow kettle”. As the water level increased, the arrow also moved upwards, and

people could know the exact time through looking at the marks on the arrow.

As the clepsydra was passed on
from generation to generation, it gradual-
ly evolved into a set of four pots. These
are placed in order on a four-level wood-
en stand, the one on the highest level
called the Sun Pot, and below it the
Moon Pot, Star Pot and Water-receiving
Pot, respectively. The Sun Pot, Moon Pot
and Star Pot all have an opening at the
bottom for water fo drop, and the Water-
receiving Pot has a gauge inside. The
water drops from the Sun Pot into the
Moon Pot and then into the Star Pot and
at last into the Water-receiving Pot. As
more and more water drops info the Wa-
ter-receiving Pot, the gauge gradually in-
creases with the buoyancy of water. And
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thus people could tell the time through the scale above the water. The more levels
the clepsydra has, the more accurate it is fo measure time. Now, the four-level
clepsydras of the Yuan and Qing dynasties are preserved respectively in the Muse-
um of Chinese History and the Palace Museum in Beijing.

The copper clepsydra is the crystallization of ancient Chinese wisdom and cre-
ativeness. It not only fells us how ancient Chinese measured fime, but also pro-
vides precious materials on the development of science and technology in ancient
China.

YT
The Clepsydra R

ﬁ TRFEGRG—fITE TR, &9, AR E K NRLE
T —i— IR R, TR % IS B — R A AL RS , K EA
WA, K ENBFL PR R, BINEA— A RIBER T RKK, EXNEHA
B —RZEFRCHFAT, 424 TS L L BRr 2 , A — M7 8RR
EFFEIEKE L, ARBNFOF— /DL, FAFAFAL P T, XA
“HE . BEEETRIRERKEINEZ, T ReEmaE bR, ANBALER
FF L BARIC , SRABAE BAARIRT % o

WM, R RERH R RBANE RN R —ERNRE, AMTIENRRE
REE—URAZE L, EE— R BE, TEM=R25M A & 2% 8K
., Hf A% . BENTESAE —NEKNEE, BKEAF—MMER. KNH
THAA S, BRES, BERMARKE, BKENRKBREE, RRZIKH
e AN BT, AT AR R K T B 20 BE , 3R AT AR B 8] T IR
B , ot RS . BUAE , ZEU ST b B S A OB A 1A B B o B AR
FETARMERHORRE, EANSR,

W E i ARAA NG, EAUERTRAITE AR, i T
THEHTRPIEERRBHE /IR
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The Compass

he compass is considered to be one of the four great inventions of
T ancient China.

Before the compass was invented, people depended upon the position of the
sun and stars tfo tell them the direction when at sea, which only worked when it
wasn't cloudy. The invention of compass solved the problem.

Over 2, 000 years ago, in
the Warring Sk.Jtes Period, Chf— ST TR Jﬂ 5
nese ancestors invented the earli- e
est compass—Si Nan, also N
known as the South Pointer. Si
Nan was composed of two parts:
a spoon and a tray. The spoon
was cut from an intact piece of
natural loadstone, with its handle
as the South Pole and its round,
smooth boftom as the center of
gravity. The tray, on the other
hand, was made of bronze, and
at the center, there was a
round, smooth groove, carved
with checks and words indicating the 24 directions. When the spoon was put info
the groove, it would rotate flexibly. When the spoon stopped, its handle would
point to the south. This instrument was the predecessor of the magnetic compass.

However, since it was easy for natural loadstone ( magnetic iron oxide) to
lose its magnetism, Si Nan could not be widely used. During the Northern Song Dy-
nasty, artificial magnetization was discovered, giving rise fo the Pointing-to-the-
South Fish, which was made from a piece of thin iron sheet cut into the shape of a
fish, magnetized in a geomagnefic field, and put into water, floating and lying
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north-to-south. However, due to its weak magnefic field, Pointing-to-the-South Fish
was not of much practical value. On the basis of the Pointing-to-the-South Fish,
people replaced the thin iron sheet with a magnetized steel needle, giving rise fo
the earliest arificially magnetic compass.

The compass was soon employed in navigation. The earliest record on using
the compass in navigation was in Zhu Yu's Ping Zhou Ke Tan (written between
1119 ~1125) ,_which recorded Zhu Yu's experiences in Guangzhou (South China’s
Guangdong Province) , where navigation was highly developed. Zhu also wrote a-
bout some of the experienced sailors, “The sailors know how to pinpoint the ship’s
position; they watch the stars at night and the sun in the day, and when it is
cloudy, they use the compass. ” This might be the earliest record on the use of the
compass in the world’s navigational history. Inifiated by the Chinese people, this
navigational instrument was a grand innovation in navigation technology.

Soon after, Arabian sea boats also employed the navigation device, and went
on fo introduce it to the European countries. As Friedrich Engels, pointed out in his
book Natural Dialectics , “The magnetic needle arrived in Europe via the Arabs in
around 1180. ” The statement shows the Europeans applied the compass in naviga-
tion 80 years after the Chinese.

The famous scientist Shen Kuo (the author of Dream Creek Notes ) of the
Northern Song Dynasty discovered the existence of magnetic declination ( the angu-
lar deviation of a compass needle from frue north) , after performing many scientific
experiments. He pointed out correctly that the magnetic poles of the earth were not
in uniformity with the geographic poles. The use of marine compass and the theory
of magnetic declination combined played a most important role in the fong-distance
sea voyages. For the first time in history, humans were able to navigate freely un-
der any kind of weather conditions. Hence many new sea routes were opened to
traffic, promoting the exchange of culture and trade among the people of the
world. Words fail to describe the compass’ importance to navigation.

Joseph Needham, a famous historian, once said to Chinese students: “In the
realm of navigation, your ancestors were much more advanced than our ances-
tors. Far before Europe, the Chinese already harnessed the wind power, with the
coordination of fore (front) and aft (rear) sails to navigate in any direction of the
wind they encountered. Perhaps for this reason, in the history of navigation, China
never used the galleys, which were rowed along by slaves as in ancient Greece or
Rome. ”
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The invention of the compass had epochal influence on navigation, opening
up a new chapter in the history of world navigation. With its help, Admiral Zheng
He made seven voyages across seas to Southeast Asia and around Indian Ocean in
the early Ming Dynasty (1368 ~ 1644 ) , Christopher Columbus discovered the New
World, and Ferdinand Magellan sailed round the world.

. i b
The Compass

M RPEGR mARH” Z—.
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Gunpowder

G unpowder is considered to be one of the four great inventions of ancient
China.

The invention of gunpowder had a close relationship with the advanced ancient
workmanship of smelting industry. People began to know a lot of chemistry know-
ledge about the nature of different mineral materials during the process of smelfing
operation. With the knowledge,
ancient necromancers tried to
seek the elixir of immortality from
certain kinds of ores and fuel. Al-
though they failed to get what
they were looking for, they dis-
covered that an explosive mixture
could be produced by combining
sulfur, charcoal, and saltpeter
( potassium nitrate) in a certain
proportion. This mixture finally led
to the invention of gunpowder al-
though its exact date of invention
still remains unknown.

Many historical materials indicate that gunpowder first appeared before the
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Tang Dynasty. It was called “Black Gunpowder” because it's black in color. It was
first used to make firecrackers and fireworks. The military applications of gunpow-
der began in the Tang Dynasty. The earliest weapon made from gunpowder was
“Flying Fire” , that is, rocket. During the Song and Yuan Dynasties, the military ap-
plications of gunpowder became common and some other weapons like “fire can-
non”, “rocket”, “missile” and “fireball” were introduced.

Between 1225 and 1248, gunpowder and the related weapons spread to Eu-
rope via Arabia. Since the major raw material of gunpowder niter is as white as
snow, Arabians called gunpowder “Chinese Snow” and “Chinese Salt”. After
gunpowder spread info Europe, it was not only used in weapons, and also for cut-
ting through mountains, constructing roads, and digging rivers. The invention of
gunpowder accelerated the coming of the Industrial Revolution.

E
Gunpowder o
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Papermaking

apermaking is considered to be one of the four great inventions of

P ancient China. Before the papermaking technology was invented, peo-

ple carved or wrote Chinese characters on tortoise shells, animal bones, bamboo

slices, wooden plates, and thin tough silks. Tortoise shells, animal bones and

wooden plates were too heavy to use while silks were too expensive. Around the

early period of the Western Han Dynasty, people made paper from hemp and ram-
ie. Initially, this was very rough and not suitable for writing.

During the Eastern Han Dynasty, an
official named Cai Lun improved the tech-
nique after years of experimentation. He
used many plant fibers such as barks,
rags, torn fishing nets as raw materials,
steamed and cooked them with water,
then pounded them into pulp, and then
spread the pulp evenly on a fine screen
and dried it into a kind of thin paper. The
paper was suitable for writing and also
very cheap so it became very popular. Pa-
permaking technology gradually improved
so that various types of paper were created
for different uses. For example, the Xuan
paper made in Xuanzhou of Anhui Province
is a high quality paper adapted for use in
Chinese calligraphy and painting.

The technology spread to Korea and Japan in the late Sui and early Tang Dy-
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nasties, and later to Arabia and other countries. The invention of paper made it
more convenient for information storage and communication and had a great sig-
nificance in promoting the development of international civilization.

% s AR
Papermaking e
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G
Lacquerware e

C hinese ancestors began to make lacquerware about 7,000 years ago. .
In 1978, red lacquer bowls and tubes of the Hemudu Culture were
found in Yuyao, Zhejiang Province. According to scientific analysis, the coatings
are natural lacquers.

After the Xia Dynasty, the variety of lacquerware increased, and the craft flou-
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rished for five centuries starting in the Warring States Period from 475 B. C. to 221
B.C. The scale of lacquerware production had already become very large in the
Warring States Period. Lacquerware was one of the main economic resources of
the time, and there were specific officials in charge of its production.

According to historical records, the ancient Chinese sage of Zhuang Zi used to
be an officer in charge of lacquerware production. Lacquerware was very expen-
sive. The production process was very complicated, necessitating a strong work
force and long working hours. It came in many varied forms and was widely used
for furniture, utensils, stationary, art works, musical instruments, funeral goods
and weapons. The nobles moved their attention from bronzeware to lacquerware
because the latter was bright, light, easy to clean, had heat insulation and corro-
sion resistant qualities and could be inlaid and painted with many colors.

Lacquerware was, however, usually coated black and decorated with red de-
signs or coated red and decorated with black designs. About 220 lacquerware ob-
jects were unearthed in Zeng Houyi’s Tomb in Hubei Province. They are the earliest
and most superb lacquerware of the Chu Kingdom of the Warring States Period.
Lacquerware items, including clothing storage boxes, which were unearthed in the
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tomb are richly varied, of large size and simple style; they reflect the charm of the
culture of the Chu Kingdom. The designs on some of the boxes make them very
valuable. In the center of one is a zhuan calligraphy character, meaning a star,
surrounded by the names, also in zhuan characters, of the phases of the moon in
a circle. On the two ends are designs of a blue dragon and a white tiger. This box
is a rare relic of great value for research into ancient Chinese astronomy as it is the
earliest written record of the moon phases yet found in China.

Some lacquerware was painted with fairy tales. For example, the ancient Chi-
nese tale of Hou Yi Shooting the Sun was painted on a black coated and red design
clothing box. Mushroom-shaped and colored clouds and two twisting double head-
ed snakes with human faces form the background. On the two sides are two trees,
the tall one with 11 branches and the short one with nine. On the tip of each
branch is a circle radiating brilliant light, symbolizing the sun. Between the two
trees, a man shoots an arrow at a bird on the tall tree. The story demonstrates
mankind’s successful battle against nature.

Han Dynasty lacquerware mainly used black and red colors. In the painted de-
sign of one piece, there are 90 immortals, and birds and beasts with different pos-
tures and expressions. The immortals are dancing with their long sleeves waving in
the air, sitting quietly with their chins in their hands, or shooting arrows with con-
centrated expressions. The animals being hunted are tuming their heads in panic ;
and running swifly away. Beautiful patterns of dragons, phoenixes, leaves,
grass, cloud and various other things were drawn on the lacquerware obijects to
add fo their elegance. Lacquerware reached its heyday in the Han Dynasty and
more lacquerware products emerged. These included boxes, plates, earrings,
bowls, baskets, trunks, rulers, kettles, chessboards and stools. Meanwhile,
many new crafting fechniques and decorative methods were also developed.

The patterns on the lacquerware are simple lines or complicated pictures, de-
pending on the items’ different functions. The contrast between the black and red
colors creates a special artistic effect. The black and red pictures on the lacquer-
ware present a mysterious and ever-changing fairy world inhabited by human be-
ings and immortals.
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Ceramics

eramics, the general term for poftery and porcelain, refers to products

C made from plastic kaolin and porcelain clay, with quartz and feldspar

as raw materials for glaze. The basic process includes molding, drying, and firing.
Ceramics are mainly used for household, art, and architecture.

Ceramics began in China 6000 years ago during the New Stone Age. The earli-
est earthenware was moulded by hand; the potter's wheel came much later. At
the beginning the clay was fired at a temperature of some 500°C ~600°C. Painted
pottery began to be known during the period of Yangshao and Longshan cultures.

The large legion of terra-cotta soldiers and horses of the Qin Dynasty, discov-
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ered in Shaanxi Province in 1974, are eloquent proof of the high skills in kiln-firing
and sculpture attained at that early age. The art of pottery reached another peak of
development in the Tang Dynasty, as evidenced by the renowned “tri-coloured
glaze.”

On the basis of pottery developed porcelain, which emerged in China, home-
land of the art, 3,000 years ago during the Shang Dynasty. From the remains of
that period at Sanligang of Zhengzhou and Xiaotun of Anyang (both in Henan
Province) and at Wucheng Village of Qingjiang County, Jiangxi Province vessels of
blue-glazed ware have been unearthed. Upon examination, they proved to have
been made of kaolin and fired and vitrified at the high temperature of 1,200°C.
Their surface is coated with a glaze, whose chemical composition is already very
close to that of their bodies. Certain porcelains of the Song and Ming dynasties
were already celadon, though at its early stages.

Chinese ceramics became
known to the world at large from
the Tang Dynasty so much that the
word “china” became the name
of porcelain. Chinese porcelain,
together with Chinese tea and silk
flowed through the Silk Road and
other land and sea routes to for-
eign countries.

Jingdezhen in southern China
became a principal centre of the
porcelain industry during the Song
Dynasty. Dubbed the “Porcelain
Metropolis, ” it still boasts important remains of ancient workshops and kilns.

A significant archaeological find was made when a porcelain kiln dating back
to the Eastern Han Dynasty was brought to light a few years ago at Xiaoxiantan in
Shangyu County, Zhejiang Province. This is the earliest porcelain-producing site ev-
er discovered in China, and in the world as a whole.
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Development of Pottery

he existence of pottery was a hallmark of the Neolithic Age in primitive
society.

Pottery shards of more than 10000 years ago were discovered in the Fairy Cave
site in Lishui County of East China’s Jiangsu Province, and shards of sandy red pot-
tery dating back 10000 years ago were found in the Nanzhuang Culture site in
Xushui County of North China’s Hebei Province.

The site of the Peiligang Culture in Xinzheng of Central China’s Henan Province
and the site of the Cishan Culture in Wu'an of Hebei Province are early Neolithic
sites found in northern China, dating as far back as 7900 years ago. They were
earlier than Yangshao Culture, and potteries of that period were mostly plain color
without decorative designs.

The site of the Hemudu Culture in Yuyao County of East China’s Zhejiang Prov-
ince is another early Neolithic site that flourished 7000 years ago. Grey pottery, red
poftery, charcoal-mixed black pottery, and even an occasional piece of painted
pottery were found at all these ancient sites.

The site of the Yangshao Culture at Yangshao Village in Mianchi County of
Henan Province, and at Banpo Village in Xi‘an of North China’s Shaanxi Province,
inhabited by people who lived in prosperity in a matriarchal clan society, are more
than 6000 years old. Large quantities of fine painted pottery were already made at
that time.

With the development of the society, the quality of pottery steadily improved.
By the Shang and Zhou Dynasties, a clear-cut division of labor had already ap-
peared among pofters. Elegant designs and pictures of flowers and birds were
carved on pottery ware during the Warring States Period. Potters in this period intro-
duced lead glaze, which made the surface of pottery smooth and fine and added
luster to the vessels.

In the Western Han Dynasty the art of glazing pottery became widespread.
Multi-colored glaze was also introduced in the Han Dynasty. The renowned Tang
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Dynasty tri-color pottery with lead glaze was the invention of potters who introduced
white, yellow, blue, green, brown, and purple glazes and skillfully applied them
in combination. The appearance of Tang tri-color glazed pottery marked the entry
of pottery art into an era of greater variety and color.
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White Pottery

hite pottery is a kind of pottery whose outside and inside are all white.

The greenware is mostly made by hand. It uses porcelain clay or kao-
linite, which contains less iron than figuline, and is fired at a temperature of about
1000 °C. In the late Shang Dynasty, the emergence and application of white pottery
with carved patterns marked the new achievement in the history of Chinese pottery.
The hardness, fire resistance and water-absorbing capacity saw much improve-
ment, so we consider the white pottery the indication of the leap from pottery to
china.

A white pottery vase with ge-
ometrical patterns of the Shang
Dynasty was excavated from the
Yin Ruinsin Anyang of Henan
Province, and it is the representa-
five of white pottery with carved
patterns in the Shang Dynasty. It
is 20 centimeters tall in total with
a caliber of 18. 5 centimeters,
and was made by imitating the
pattern of bronze ware. The body
of the vase is spherical, the
mouth becomes narrow, and the
pitch at the shoulder part is large.
The bottom is round with a ring
foot. The whole work looks
rounded and stately. The body of
the vase is covered with patterns.
The main patterns in relief and the detailed shadings form a florid design. The con-
cave and protuberant, the distant and dense patterns were naturally combined to
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create a clear gradation. Now the vase is in the Palace Museum.

Due to the hardness, lustration, and fine craftsmanship, white potteries be-
came the obijects used exclusively by slaveholders. In the later period of the Shang
Dynasty, white potteries tended to be more and more fussy and refined, so the
top-notch white potteries were mostly from this period. After the Western Zhou Dy-
nasty, white pottery was in decline due to the emergence of hard pottery with prin-
ted patterns and primitive china.

g
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Development of Porcelain

t's widely acknowledged that porcelain was invented by Chinese. After

several thousand years of hard work, the early potters accumulated rich
experience in their craft. The earliest porcelain appeared in the slave societies of
the Shang and Zhou Dynasties.
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Porcelain as such was, in its initial stage, known now as the proto-celadon
from which porcelain developed independently. Whereas pottery is porous and o-
paque and gives a dull sound when struck, porcelain, non-porous, translucent,
and smooth-surfaced, is finer, harder, and closer-knit in texture and gives a me-
tallic sound when struck.

A considerable number of Shang and Zhou proto-celadon vessels have been
unearthed in many provinces in the Huanghe River ( Yellow River) valley and the
middle and lower reaches of the Yangtze River. These findings revealed basic char-
acteristics of porcelain.

Proto-celadon used white china clay, or kaolin ( an infusible white mineral
earth produced in the area of Gaoling Village in Fuliang County in East China’s Jian-
gxi Province) , which is a fine, pure material suitable for making high quality porce-
lain. The firing temperature was at least 1,200 degrees Celsius-much higher than
for firing pottery.

Porcelain making be-
came steadily popular in
the Warring States Peri-
od, when it began to
step out of its primitive
state.

Early in the Western
Han Dynasty whole sets
of celadon vessels were
manufactured, according
to specimens of Western
Han vessels that were ex-
cavated in Peixian Coun-
ty, Jiangsu Province. The
ewers, steamers, vases,
jars, tripods and boxes
have a hard paste and
are smooth and lustrous
compared with earlier
wares. The frequent dis-
covery of Han porcelain in
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archaeological digs indicates that large quantities of the ware were manufactured
during the period.

White porcelain was invented during the Northern Dynasties (386 ~ 581),
which laid a foundation for the invention of under glazed and on-glazed porcelain.
It was in the Sui and Tang dynasties that porcelain became more varied and color-
ful. Glaze ingredients containing different metal oxides became available to pro-
duce brilliant underglaze (pre-glaze) colors via firing.

In the Song Dynasty, porcelain kilns mushroomed in different places, while
porcelain schools representative of particular regions appeared. Before the Song
Dynasty, porcelain was decorated by carved, incised, and impressed designs.
That is, before the paste was dried, designs were carved or incised with a knife on
the unglazed body or impressed with stamps for mass production and then glazed
for firing. In the Song, Liao,and Jin Dynasties, decorative designs were painted o-
ver the glaze, with this painting on porcelain marking an entirely new stage in Chi-
nese porcelain art.

The Yuan Dynasty saw continuous new developments in the art of porcelain
making which contributed to different types of famous wares. Porcelain-manufac-
turing craft attained its acme in Chinese history in the Ming and Qing dynasties.
This was shown in a tremendous variety of vessel shapes, lustrous colors, and
splendid designs made possible by the fine texture of the paste, adequate firing,
abundance of pigments, improvement of craftsmanship, and various social influ-
ences of the time. Apart from exquisite patterns, Ming porcelain decoration fea-
tured landscapes, portraits, and flower-and-bird and other paintings, while most
of the Qing paintings on porcelain were works of famous contemporary artists or
imitations of their works.

Jingdezhen in Jiangxi Province was the center of porcelain production in China
during the Ming and Qing dynasties. Its kilns have contributed much to the perfec-
tion of porcelain and occupy a distinguished place in ceramic art.

China’s various dynasties have seen a weadlth of wares including the green Yue
ware of Yuezhou, Xing white porcelain ware of Xingzhou, Ding ware in Hebei, Ru
ware of Ruzhou, the celadon of Longquan in present-day Zhejiang Province, and
Jingdezhen ware. The distinctive style of each is admired in different parts of the
world, for Chinese pottery and porcelain went abroad as early as in the Han Dy-
nasty, and was exported in large quantities by the late Tang Dynasty. From North
China the wares went westward along the famous “Silkk Road” ; from the south

HERE www.222b.com AXS: AR



MBI — R ﬂf\\;
Talk About China in English—Science and Technology

they were shipped by sea to neighboring Asian countries and then to North Africa c\/
and Mediterranean countries. Not until the 15th century did they reach Europe and
so have the worldwide impact that provided their brilliant page in the history of
world civilization.

Today, every Chinese province or autonomous region turns out ceramics with
local features or in the style of the ethnic group of the area. People in the business
have inherited and carried forward the fine traditions of the ancient Chinese ceramic
art, thereby creating a flourishing situation in pottery and porcelain production.
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Development of Porcelain
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Tang Tri-colored ...
Glazed Pottery

type of glazed pottery with the dominant colors of yellow, brown and
green was very popular in the Tang Dynasty. It was later called the tri-
colored glazed pottery of the Tang Dynasty, or Tangsancai .

The Tang fri-colored glazed pottery is a low-melting glazed pottery. It was
made by adding metallic oxides to the colored glaze and calcining the object to cre-
ate different colors, namely the predominant yellow, brown and green. The chemi-
cals in the glaze change gradually in the firing process, creating a variegated effect
with a maijestic and elegant artistic attraction. Tri-colored glazed pottery was usually
used as burial objects. lts loose and brittle base and its low waterproofing proper-
ties meant it was not as practical as the blue and white porcelain that had already
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emerged at the time.

Tri-colored glazed pottery utensils of the Tang were usually rounded and full in
shape in accordance with the aesthetic values of the time. The accurately propor-
tioned human and animal figures have fluid lines, natural expressions and life-like
movements. The soldier figures have strong muscles, big staring eyes and wield
swords or arrows. The female figures have high hair buns and full sleeves; they
stand gracefully erect, looking natural and elegant. The animal figures are mainly
of horses and camels.

A ftri-colored glazed pottery of a camel and a dance group was unearthed in a
Tang general’'s tomb. The camel is brown and stands with its head raised high.
The long hairs on its head, chest, stomach and upper parts of its two front legs
were carefully executed. On the camel’s back is a platform covered by a rug with
two ethnic musicians seated on it with their backs to each other playing instru-
ments. A third ethnic person dances between them. The three human figures have
deep eyes, high-bridged noses and full beards; they are wearing long, green
sweaters with turned-down collars and white boots. The figure in the front has a
deep yellow coat. This piece of pofttery is fruly an exquisite handicraft.

Tri-colored glazed pottery of the Tang Dynasty was mostly produced in Xi‘an,
Luoyang and Yangzhou, which were important cities along the Silk Road. The cam-
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el was the major form of transport on the ancient trade route during the Tang. From
these glazed potteries, we can imagine the travelers and camels making their hard
journey across the desert, depending on one another for survival. The large figures
and camels’ resolute expressions represent the hardships associated with traveling
on the long road.

Tri-colored glazed pottery is the crest of Tang pottery and it flourished during
the dynasty’s early and middle period. As the Tang Dynasty gradually lost power
and its porcelain-producing technology developed, tri-colored glazed pottery de-
clined. Though tri-colored glazed pottery was also produced during the Liao and Jin
dynasties, it was not made in such great quantity and its quality was not as good
as that of the Tang.

Tri-colored glazed pottery was exported to foreign countries in the early Tang,
winning great favor. It was always been famed for its bright colors and pleasing
shapes. Tri-colored glazed pottery of the Tang Dynasty is a shining pearl among
ancient Chinese pottery.
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Glazed Pottery
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Celadon

eladon, a famous type of ancient

C Chinese stoneware, came into be-

ing during the period of the Five Dynasties. It is
characterized by simple but refined shapes,
jade-like glaze, solid substance and a distinc-
five style. lts prototype first emerged as early
as the Shang Dynasty, gained the equal fame
with white porcelain in the Tang Dynasty. The
skills in celadon designing and firing were con-
summated in the Song Dynasty due to the con-
tributions from five celebrated imperial kilns-
Ru, Guan, Ge, Jun and Ding. With five impe-
rial kilns paying tributes to the royal court with
their fine celadon products, several plebeian

kilns, best represented by Yaozhou kiln in North China and Longquan kiln in the
south, also prospered with their unique designs in celadon making.

Celadon has long been highly appraised in China mainly due to ifs similarity
with jade in coloring and composition. It is mainly colored with ferric oxides and its
hardness is somewhere between china and porcelain, so it is usually classified as

a type of stone ware.

B

Celadon
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Blue and White Porcelain .
of Yuan Dynasty

T he Yuan Dynasty is a key period for the development of the firing tech-
niques of the Blue and White Porcelain in China. lts unique characteris-
tics were based on the techniques of the former dynasties. The Blue and White
Porcelain had become major porcelain product of China by the Ming and Qing Dy-
nasties.

The Blue and White
Porcelain of the Yuan Dynasty
is large in size, with thick
roughcast. Generally there
are big bottle, big pot, big
bowl and big plate, with the
traditional flavor of the Tang
and Song dynasties. Due tfo
the underdeveloped tech-
niques, there are two inter-
faces on the body and sever-
al veins inside the body. The
roughcast is not as smooth
as that of the Ming and Qing
Dynasties, while the glaze of
the Blue and White Porcelain
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of the Yuan Dynasly is thicker than that of the Ming and Qing Dynasties, due to
more iron in the raw material of the glaze.

There are lines like bamboo on the foot of the porcelain. The body is connect-
ed with the foot when glaze has not been coated. The body is decorated with lines
of lotus, clouds and lots of flowers. Dense decoration was not only applied fo the
blue and white porcelain but also to the picture weaving and stone caiving, reflec-
ting the unique characteristics of that time.

The major producer of the Blue and White Porcelain in the Yuan Dynasty was
Jingdezhen. Besides, there were kilns for the blue and white porcelain production
in Zhejiang Province, east of China and Yunnan Province, southwest of China.

, LRI
Blue and White Porcelain ...
of Yuan Dynasty
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Zisha Teapots

isha teapots, also known as “Yixing teapots” , are made of purple clay
Z specially produced in Yixing of Jiangsu Province. The first Zisha teapot
could be traced back to the middle of Northern Song Dynasty, 900 years ago. As a
non-glazed type, Zisha ware achieves its visual effect from its form and structure
rather than the decorations of glazed, colored drawing. During the long develop-
ment of Zisha art the potters have created many exquisite and unique patterns in-
corporating rich aesthetic thoughts.
The demand of stability is well
met in the designing of its form. Sta-
bility means more than a teapot that
pours clean and steady for the visual
stability also counts. To make the
Zisha teapot easy to handle and sim-
plify the manufacturing process,
round or a symmetrical form is usually
the most favored shape of the teapot.
The center of gravity lies in the axis,
which is also the center line of whole structure and perpendicular to the center of
the bottom. Thus the visual stability largely depends on the bottom size. Moreover,
the changes in shoulder and waist also contribute to the position of gravity center
and overall stability.
Boccaro art can be described as a type that is “from but beyond life”. A good
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Zisha teapot is the combination of perfect form and proficient skill. Furthermore, it
is crucial to select suitable patterns, texture of decorations, and the correct fech-
nique. Since Zisha art is an art of emotions, a relatively perfect work must be both
convenient and have the function of cultivating, enlightening and generating the
aesthetic feelings within.

K@
Zisha Teapots
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The Silk e

he silk is the symbol of the ancient Chinese culture and the old silk in-

dustry formed one of the glorious chapters in the history of the Chinese
culture, making an indelible con-
tribution to the development of the
world civilization. The Chinese silk
is known throughout the world for
its excellent qualities, exquisite
colors and rich cultural connota-
fions. Several thousand years
ago, when the silk trade first
reached Europe via the Silk Road,
it brought with it not only the gor-
geous silk apparel and decorative
items, but also the ancient and
resplendent Oriental civilization.
From then on, silk was regarded
as the emissary and symbol of the
Oriental civilization. The earliest
silk article discovered to date is
approximately 4700 years old, un-
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earthed from a tomb dating from China’s Liangzhu Culture. According to an ancient
Chinese legend, the Silkkworm Goddess appeared to the Yellow Emperor, the leg-
endary ancestor of the Chinese people, after he vanquished his adversary Chi You.
She presented him with silk fibers spun from her own mouth as a sign of respect.
The Yellow Emperor ordered the fibers woven into cloth and made into the silk ap-
parel, which he found exceedingly soft and comfortable. His wife Lei Zu searched
until she found a type of caterpillar capable of spinning silk fibers from its mouth.
She raised these silkworms by feeding them mulberry leaves she picked herself.
Later generations came to worship Lei Zu as the Silkworm Goddess, and the Yellow
Emperor as the God of Weaving. Sericulture, including cultivating the mulberry
plant, raising silkworms, and producing silk fabric, was a fundamental form of la-
bor throughout thousands of years in ancient China. China is the birthplace of seri-
culture. Raising silkworms and reeling the silkk from their cocoons was ancient
China’s greatest achievement in the utilization of natural fibers.
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The Classic of Tea

T-e Classic of Tea is the first treatise on tea in the world, written by the
Chinese writer Lu Yu between 760 and 780 in the Tang Dynasty. Accord-
ing fo the popular legend, Lu Yu was an orphan of Jinling county (now Tianmen
county in Hubei Province) who was adopted by a Buddhist monk of the Longgai
Temple. At age 14, Lu Yu was discovered by the local governor Li Qiwu who of-
fered Lu Yu the use of his library and the opportunity to study with a teacher. Dur-
ing the An Lushan and Shi Siming Rebellion period, Lu Yu lived in seclusion in Sha-
oxi (now Huzhou City, Zhejiang Province). During this period, Lu Yu made friends
with many literati, including the calligrapher Yan Zhenqing, and wrote his master-
piece The Classic of Tea . For Lu Yu, tea symbolized the harmony and mysterious

unity of the Universe. He
invested The Classic of Tea
with the concept of Bud-
dhism, Taoism, or Confu-
cianism that dominated the
religious thought of his
age. The Classic of Tea is
divided into the following
10 chapters; 1. Origin; 2.
Tea Tools; 3. Manufac-
ture; 4. Tea Wares; 5.
Brewing; 6. Drinking Tea;
7. Anecdotes; 8. Places;
9. Omission; 10. Dia-
grams. It covers a series of
subjects ranging from tea culture, tea art, tea history, botany, biology, agricul-
ture, medicine, geography, hydrology, pottery, tea farming machinery to tea pro-
duction.
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The Classic of Tea
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Qimin Yaoshu

imin Yaoshu ( also Main techniques for

othe Welfare of the People ) is the most
completely preserved of the ancient Chinese agricul-
tural texts, and was written by the Northern Wei Dy-
nasty official Jia Sixie. The book is believed to have
been completed in the second year of Wu Ding of
Eastern Wei, namely in 544, while another account
gives the completion between 533 and 544. The
text of the book is divided into ten volumes and 92
chapters, and records 1500-year-old Chinese ag-
ronomy, horticulture, afforestation, sericulture, an-
imal husbandry, veterinary medicine, breeding,
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brewing, cooking, storage, as well as remedies for barren land. The book quote
nearly 200 ancient books. Important agricultural books such as Fansheng Zhishu
and Simin Yueling from the Han and Jin Dynasties are now lost, so future genera-
tions can only understand the operation of agriculture at the fime from this book.
Since the publication of the book, historical Chinese governments have long atta-
ched great importance fo it. Since the book spread overseas, it has also often been
considered a classic to study changes in the ancient species. When Charles Darwin
was researching the theory of evolution, he made reference to an encyclopedia of
ancient China. It is said that the book he referred to was in fact Qimin Yaoshu . The
book’s name Qimin Yaoshu can be explained as techniques by which common peo-
ple make their livelihood, and also be explicated as techniques to harness the
people’s livelihood.

,‘?: (GFREAR)

Qimin Yaoshu cinks
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Nongzheng Quanshu

ongzheng Quanshu (also Comprehensive Treatise on Agricultural Admin-
N istration) , was written by Xu Guangqi (1562 ~1633) in the late Ming
Dynasty. Born in the Songjiang area in Jiangsu Province ( now in Shanghai) where
agriculture was very advanced, he was devoted to the agricultural development all
his life. During the three-year period of mourning for his deceased father, he con-
ducted in his hometown massive agricultural and ploughing experiments, and then
went to Tianjing for similar experiments several times, the consequence of which
was the completion of the agricultural encyclopedia. He died in his tenure of office,
and it was his fnend who helped publish the book in the 12th year of the reign of
Emperor Chongzhen, i. e. in 1639. The book is divid-
ed into 60 volumes, including the agriculture-oriented
thought, land policy, water conservancy, farm
tools, arboriculture, sericulture, animal husbandry,
relief policies and the like. Besides summarizing his
experiences of succeeding in growing crops and cot-
ton, he went into details about water conservancy
and relief policies. He studied the lean years in the
Chinese history, even delving into the concrete situa-
tions of the 111 locust plagues which ever happened
in China. The most effective way of putting an end to
the lean years, he believed, was to establish the
water conservancy projects on a large scale. In the Northwest, as he instantiated
his point, instead of delivering grain from Southeast with great efforts, people
should learn to reclaim the wasteland and establish the water conservancy projects
on a large scale, turning Northwest info a major grain yielding area. A great num-
ber of reference books written before or at the fime were recorded in Nongzheng
Quanshu , and the understandings and perspectives of the author presented. It
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was a great agricultural work of special importance in the Ming Dynasty.

% (R ZH)
Nongzheng Quanshu
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Tiangong Kaiwu

Tangong Kaiwu , as the representative work of the famous scientist in
the Ming Dynasty Song Yingxing, was completed in 1637. It is an ency-
clopedia of agricultural and handicraft production technologies, summing up the
knowledge of almost all the production areas. The work is divided into 18 volumes,
containing planting, dyeing, grain processing, sugar refining, pottery firing, smel-
ting and founding, vehicle and vessel manufacturing, forging, oil pressing, paper-
making, mining, weaponry, pigment, liquor making , and so on. Song Yingxing
tried fo give accurate descriptions of the operating techniques and tools with specific
data. Tiangong Kaiwu was a book in which the most abundant collection of scientif-
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ic and fechnological records was preserved. It was more oriented towards the
handicraft industry, reflecting the productive forces in the late Ming Dynasty when
capitalism began to emerge; it also indicated that the scientific technologies of our
country at the time lagged behind Europe. The contemporary scientist Galileo dis-
covered many important laws through the combination of the experiments and
mathematics while China still stayed in the period of collecting and collating materi-
als. Up to now, this work has already been published in 16 different versions in the
world and printed for 38 times. It sold very well for a long fime in some places,
which was rarely seen in the ancient scientific works.

% (RXLIFHH)

Tiangong Kaiwu

( % TH) RREGRE LR LR RN
B.(1587 ~ 1663 4F) MR FRAE, R T
1637 4F . 3B — WA KR R T b A = A
RERSS, M T A SRE R, 2%
SEF S AT R Bt BRI T 0 B
e A R P A R
5 B BESESNE, R
TR R T B S 4 T M
EHRREE. (R T9) 2R ERE
R R, CESERTE T,
ST B B YA X SR
R I TR E R R L2
- KT IS T o 71— 00 P L 4 S R B
,»UIOA ARG A T BT T VEZ B, T
TN i e i S TV OB B, (K TIF
M) — PR R T 16 M5, BRI T 38 &
2%, (RTTEWY—A51E— Bt Iy KT BIR W , A AR AR 9 R 2
SUFEIN.

HEEE www.222b.com AKES: REHX



msiEshE—a W
Talk About China in English—Science and Technology

P

hapter 7 Medicine

 (EHNZ)
Huangdi Neijing

he four great classics of the

T traditional Chinese medicine

are Huangdi Neijing , Treatise on
Exogenous Febrile Diseases , Jinkui Yaolue
and Wenbing Tiaobian , among which
Huangdi Neijing is the first excellent work
having the common ancestor of the Chi-
nese nation Huangdi (or the Yellow Em-
peror) as its title, and also the oldest ex-
tant medical treatise in the Chinese medi-
cal works. It focuses on the study of hu-
man beings’ physiology, pathology, diagnostics, principles of treatment and phar-
maceutics. The work is comprised of two parts, i. e. Suwen and Lingshu , each be-
ing divided into 9 volumes and further 81chapters respectively. In combination with
the achievements made in philosophy and natural sciences at the time, it, taking
such aspects as theory of Yinyang and five elements, correspondence between the
nature and humans, infernal organs and Meridians, pathogenesis, diagnostic
methods therapeutical principles, and acupuncture as its point of departure, arrived
at a systematic theoretical summary and understanding. Up to now, it still has had
an important guiding meaning in diagnostics and therapeutics. In this book is not
only medical science involved, but the scientific accomplishments made by humans
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in philosophy, anthropology, sociology, strategics, mathematics, ecology and so
on. What asfonishes us most is that some abstruse and penetrating elaborations in
Huangdi Neijing , though made 2000 years ago, have revealed some achieve-
ments which are being or to be proved by the modern science. The most renowned
medical specialists in ancient China such as Zhang Zhongijing, Huatuo, Sun Simiao
and Li Shizhen were all deeply edified and influenced by the thoughts in Huangdi
Neijing . They studied it assiduously and gained insight into its essence, thus be-
coming the well-known doctors in the Chinese history.
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Huangdi Neijing

EfREENAZREER(BEFTFHNLE) (HEL) (LEER) (R

WP (BHFNE)BRE U PER K BT 24 04%
HEE, RREEEFEPIFRBR AN —HELIE, RTRARERS 5K
HE PWE AT ENMAYENEEEE, (AWHL)ER(ER) N+ —5
M(RWIN+—F, & Tt B35
MBI AT RAMRL HIBAS B
W24 JRIL L% RN 4 R %7
W, 456 MR B ABHE A B,
TEH T B R G B B 48 AR,
EHELHR¥ L MARRERENL. R
W RES, MEAP RI¥ B
FHBENRE MR FHE K
FEBFERTALFTRGB R
o SANBUBIRIFIR, 4517
FECAZE) BB — S PR BORE RE 9 R
BRFAE 2000 45T, /R THFLH
AP FEREIES R SHEEL RN, PEGREESWELFRME
BB FHBERRZ(NE) BRYBEREN , ERZEF RS, AT,
A REE I E—REE,

HEEE www.222b.com AKES: REHX



27

msiEghE—ai Y

o,
? (A
Talk About China in English—Science and Technology

. BHEL
Observation, Auscultation
and Olfaction, Inquiry, Pulse

Feeling and Palpation

he four methods of diagnosis are a general term used by the doctors of
T the traditional Chinese medicine for the basic methods of diagnosing ill-
ness, including diagnosis through observation, diagnosis through auscultation and
olfaction, diagnosis through inquiry and diagnosis through pulse feeling and palpa-
tion, namely “observation, auscultation and olfaction, inquiry, and pulse feeling
and palpation”. The first method of diagnosis means that the doctors observe the
physical conditions of the patients, the complexion and tongue coating included.
Auscultation and olfaction refers to the situation, in which the doctors listen to the
words, coughing and breathing of a patient, and sniff whether his mouth or body
smells. The third method of diagnosis involves the inquiry into a patient's symp-
toms, medical history and so on. When it comes to the last method of diagnosis, it
means that the doctors diagnose whether there is something wrong with a patient
by feeling his pulse or palpating his abdomen. Through the four methods of diag-
nosis , the symptoms and physical signs of the illnesses manifested in various facets
are diagnosed with a view to understanding the causes or nature of the ilinesses as
well as their connections with the internal organs, which provides a solid basis for
the treatment of the illnesses. The four methods of diagnosis, each being of special
significance, are interconnected and complementary; they cannot replace one an-
other. In the clinical medicine, only with a combined application of the four diag-
nostic methods can a comprehensive and systematic understanding of the physical
condition of a patient be gained; this is called “the combined use of the four meth-
ods of diagnosis”
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Observation, Auscultation
and Olfaction, Inquiry, Pulse
Feeling and Palpation
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Traditional Chinese Medicine """

T raditional Chinese medicine ( shortened as. TCM) , the origin of which
could be traced back to the primitive society, boasts a history of thou-
sands of years. It has been the result of a constant accumulation and summary of
Chinese people in the long-term period of productive labor, living practices and
medical practices. According to
the written records in the ancient
time, TCM originated in the primi-
tive society; it was in the process
of productive labor and living
practices that people at the time
gradually discovered TCM and
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then developed it. People in the primitive society, when collecting the edible
plants, often ate some so-called poisonous ones by mistake, which would often
result in the occurrence of vomiting and diarrhea, even coma and death. This
forced people at the time to identify the plants scrupulously in case something un-
expected occurred. When people felt sick, they might, however, think of using the
plants to cure their illnesses, so the early medical practices were carried out. The
Spring and Autumn and the Warring States Period witnessed a rapid development in
the Chinese literature, philosophy, natural sciences, etc. , and meanwhile, the
medical science was then greatly developed. The publication of the TCM freatise
which typified the period, namely Huangdi Neijing , marked the formation of the u-
nique theoretical system of TCM. Not unfil the late Eastern Han Dynasty was the first
TCM ftreatise Shengnong Bencao Jing (also Shennong’s Classic of Materia Medica )
published, which laid the theorefical foundation for TCM. Since the publication of
the work, there have been hundreds of treatises on TCM, all of which have contrib-
uted a lot to its development. Among them, Bencao Gangmu (also An Outline
Treatise of Medical Herbs ) written by Li Shizhen in the Ming Dynasty was a world-
renowned ftreatise on TCM.
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Traditional Chinese Medicine
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Acupuncture and Moxibustion “" "

cupuncture and moxibustion, with a history of thousands of years in
A China, is at the core of Chinese medicine; it includes two old therapeu-
tic methods, i. e. acupuncture therapy and moxibustion therapy. Acupuncture ther-
apy involves jabbing specially made metal needles of different lengths info the
patient’s body at certain acupuncture points, treating the patient by twirling or lifting
the needles. Moxibustion therapy requires the placement of burning crushed dry
moxa near or on the skin at certain acupuncture points, treating the diseases by
the irritation of heat. In ancient China, there were many well-known doctors using
acupuncture and moxibustion therapy to treat the patients, such as Bian Que of the
Spring and Autumn Period and Hua Tuo of the Eastern Han Dynasty, who had
cured some difficult and complicated diseases, and thus were acclaimed as mira-
cle-working doctors. In 1027, a medical official of acupuncture and moxibustion of
the Song Dynasty Wang Weiyi designed and made two bronze human figures
marked with acupuncture points, and carefully carved 12 channels and vessels and
354 acupuncture points on the figures for people to use when learning the therapy.
This was the earliest bronze human figure for medical use in China. Nowadays,
acupuncture and moxibustion therapy is not only widely used in China to relieve
people of their diseases, but it has also spread around the world.
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Acupuncture and Moxibustion
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The Meridians and Collaterals """

T he meridian-collateral theory is concerned with the physiological func-
tions and pathological changes of the meridian-collateral system, and
their relationships with zang-fu organs. It is an important component of the theoret-
ical system of TCM. Andit is considered as a theoretical basis of all clinical subjects
of TCM, especially that of acupuncture and moxibustion, tuina, and qigong. Be-
sides, it guides the clinical practice of other branches of TCM. The meridians and
collaterals are pathways along which gi and blood circulate through the whole
P
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body. The meridians are the maijor trunks of the meridian-collateral system and run
longitudinally within the body, while the collaterals are the branches of the meridi-
ans and are reticularly distributed over the whole body. Hence, the meridians and
collaterals, connecting the zang-fu organs with extremities, the upper with the low-
er and the internal with the external portions of the body, make all the body’s or-
gans and tissues an organic whole. The meridian-collateral system consists of me-
ridians and collaterals as well as their subsidiary parts. This system, internally,
links the zang-fu orgons and, externally, joins the tendons, muscles and skin. The
meridians are classified into three
categories, i. e. the regular meridi-
ans, the extra meridians and the diver-
gent meridians. There are twelve regu-
lar meridians, namely the three yin
meridians as well as the three yang
meridians of the hands and feet. They
are known collectively as “the twelve
regular meridians ”, which are the
main passages for gi and blood circu-
lation; they start and terminate at giv-
en points, run along fixed routes, and
meet in certain orders. They are direct-
ly connected with the relevant zang-fu
organs. The eight extra meridians are
composed of Du, Ren, Chong, Dai,
Yingiao, Yanggiao, Yinwei and Yang-
wei meridians. They are interrelated
with the twelve regular meridians and
perform the functions of dominating,
connecting and adjusting the twelve
regular meridians. In addition, they
are not directly related to the zang-fu
organs. The twelve divergent meridians, as the extensions of the twelve meridians,
originate from the limbs, run deeper into the zang-fu organs and emerge from the
shallow neck. Their role is fo enhance the links between every pair of meridians ex-
teriorly-interiorly related in the twelve meridians and complement the organs and
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bodily areas to which the regular meridians cannot get. The collaterals are the @
branches of the meridians. They are divided info three groups, namely the diver-
gent collaterals, superficial collaterals and tertiary collaterals. The divergent collat-
erals are the larger and main collaterals. The divergent collaterals originate from
the twelve regular meridians as well as Du and Ren meridians respectively. Togeth-
er with a large splenic collateral, they are generally called “the fifteen divergent
collaterals”. Their chief task is to strengthen the links between every pair of meridi-
ans exteriorly-inferiorly related on the body surface. The superficial collaterals are
ones that run through the surface layer of the human body, and often emerge on
the surface. And the tertiary collaterals refer to the smallest and the thinnest ones
of the whole body.
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The Meridians and Collaterals " "
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Treatzse on Cold Pathogenic ...
and Miscellaneous Diseases

reatise on Cold Pathogenic and Miscellaneous Diseases is one of the most v
Tsigniﬁcont books in the history of traditional Chinese medical science,
written by Zhang Zhongjing (150 ~215) in the Eastern Han Dynasty, who was
called the miracle-working doctor by the descendants. During his fime, with war-
lords fighting for their own ferritories, many people were infected with febrile dis-
ease. Zhang's family was no exception. He learned medicine by studying from his
townsfellow Zhang Bozu, assimi-
lating from previous medicinal lit-
erature, and collecting many pre-
scriptions elsewhere, finally writ-
ing the medical masterpiece.
Shortly after its publication the
book was lost during the wars that
ravaged China during the period
of the Three Kingdoms. It was col-
lected by later people and com-
piled into two books, namely
Treatise on Cold Pathogenic Diseases , which was a discourse on how fo treat the
epidemic infectious diseases causing fevers prevalent during his era, and the oth-
er, Jingui Yaolue , a compendium of his clinical experiences. This medical master-
piece was the greatest achievement of the medical theory since the Qin and Han
Dynasties, which was applied broadly in the medical practice. It is also considered
to be a monumental work for the school of febrile diseases by cold injury in tradi-
tional Chinese medicine.
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Treatise on Cold Pathogenic ..
and Miscellaneous Diseases
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Smallpox Inoculation

mallpox inoculation or variolation was a great invention of medicine in

ancient China. Inoculation against smallpox using material from small-
pox patients was probably first practiced by the Chinese in the 10th century. A story
was recorded that a Song Dynasty (960 ~1279) chancellor of China, Wang Dan,
summoned physicians from all over the country to try to find some remedy for
smallpox. From Mount Emei in Sichuan, a Taoist hermit, known as a “miracle-
working doctor” brought the technique of inoculation and introduced it to him.
However, the first clear and credible reference to smallpox inoculation in China
comes from Douzhen Xinfa written in 1549 by Wan Quan. Inoculation, according to
the historical records, was not widely practiced in China until the reign of Emperor
Longqing (1567 ~1572) during the Ming Dynasty. Powdered smallpox scabs were

y gl
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blown into the noses of the healthy, and they would then develop a mild case of
the disease and from then on were immune to it. During the seventeenth century,
the practice spread to the Turkish regions, and then to the European countries. The
French philosopher Voltaire once praised, “I am informed that the Chinese have
practised inoculation in the past hundred years; this is a great precedent and ex-
ample set by the Chinese nation considered to be the most intelligent and courteous
in the world. ”
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Smallpox Inoculation
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Ma Fei San o

a Fei San is the first anesthetic

M in the world and was invented

by Hua Tuo, an outstanding doctor in the
late Eastern Han Dynasty. Although Hua
Tuo’s ancient prescriptions were lost, the
ingredients are thought to have included
cannabis and datura, which is a hallucino-
genic plant and was later recorded as an
anesthetic during the Song Dynasty. Some
specific cases of abdominal operations
were dilated upon in Hua Tuo’s biography .
A patient who suffered from abdominal
pain for more than 10 days and had depila-
tion of his beard and eyebrows beseeched
Hua Tuo for treatment. The doctor diag-
nosed him as having deterioration in the
abdomen, asked him to drink Ma Fei San,
and then cut open and explored his abdo-
men. The doctor removed the deferiorated part, sutured and plastered the abdo-
men, and finally prescribed some herbs. The patient recovered after 100 days. This
story is believed to be a treatment of acute appendicitis. There is a historical book,
in which the excellent medical skills of Hua Tuo were reflected vividly. It read, “Pro-
vided that there was deterioration in the intestines, he would cut the deteriorated
part out, wash the remaining part, sew up the abdomen, and rub it with oini-
ment. In four to five days, the illness would remit and the patient would not wake
due fo pain; in a month or so, the patient would recover. ” There is also the story
of General Guan Yu among the people, whose arm was pierced by a poisoned ar-
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row during a battle. Hua Tuo advised Guan to drink Ma Fei San so that he could do
the surgery, yet Guan would not agree. Hua secured his wounded arm into the i-
ron hoop of the wood frame and administered a strong anesthesia for it; then he
scraped from Guan’s arm all the necrotic flesh and periosteum, sutured the wound
with silk threads, and dressed it with ointment. As a result, the life and arm of
Guan Yu were saved.
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Ma Fei San i
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The Five-animal Exercise

he Five-animal Exer-

T cise, as a means of
physical training in ancient Chi-
na, was created by Hua Tuo, an
eminent doctor in the late Eastern
Han Dynasty. He summarized
the ftraditional practice of our
predecessors’ building up their
physical strength by imitating the
animal movements, and created
a set of hedlthcare gymnastics,
i. e. the Five-animal Exercise,
which consisted of five groups of
actions imitating the movements
and manners of the tigers, deer,
bears, apes and birds. It is a
thousand years earlier than the medical gymnastics contrived by the Swedish. At
one time, seeing a kid playing with the door-latch, Hua Tuo immediately thought of
a wise saying “Running water is never stale and a door-hinge never gets worm-
eaten” , which further reminded him of the fact that most of the illnesses were actu-
ally caused by the circulation hindrance and stagnation of Qi and blood, and peo-
ple, if doing exercises regularly like a door-hinge, would improve their health and
immunize themselves from iliness. As a result, Hua Tuo was absorbed in researc-
hing into the ways for the physical buildup once he had time. He, referring fo the
“Physical and Breathing Exercise” used by people at the time when doing physical
training, thought about making improvements constantly in accordance with the
movements of various animals, the result of which was the creation of a set of fist
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techniques imitating the movements and manners of the tigers, deer, apes, bears
and birds. This set of fist techniques, by imitating the quick pouncing of the tigers,
light galloping of the deer, nimble jumping of the apes, slow-paced walking of the
bears and wing-spreading flying of the birds, can clear your head and brighten
your eyes, improve your heart and lung functions, strengthen your waist and kid-
ney, and lubricate your joints, thus contributing to the overall buildup of your body.
It is simple and easy to learn; anyone, whether men or women, old or young, can
choose part of it for physical training at first, and then practice the whole set of ac-
tions as their physical buildup is gradually improved. Not only is the Five-animal Ex-
ercise good for your health and longevity, but for the eradication of your ilinesses.
Just as Hua Tuo said, “If feeling uncomfortable, you can do the Five-animal Exer-
cise; as you perspire, you will get relaxed and feel like eating. ” In recent years,
the Five-animal Exercise, as a means of rehabilitation treatment, has been widely
used as an auxiliary treatment of people suffering from such ilinesses as stroke se-
quelae, rheumarthritis, rheumatoid arthritis and osseous hyperplasia.
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The Five-animal Exercise
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Qianjin Yaofang

&

Beiji Qianjin Yaofang ( Prescriptions Worth a Thousand Pieces of Gold for
Emergencies ) , also called Qianjin Fang or Qianjin Yaofang , was writ-
ten by the well-known medical scientist in the Tang Dynasty Sun Simiao in the year

652. As he said, “Human life is of
paramount importance, more precious
than a thousand pieces of gold, and
one prescription which can save it is e-
ven more precious; hence Qianjin
Yaofang as the name of the book.”
From the Tang Dynasty to the modern
fimes, Beiji Qianjin Yaofang has had
more than 40 versions at home and a-
broad, which are roughly divided into
two categories. The book is composed
of 30 volumes. Volume 1 is the pan-
dect of medical science, including

medical ethics, materia medica, pharmacy and the like, Volumes 2 ~4 are on gy-
necological diseases, Volume 5 on pediatrics, Volume 6 on diseases of the seven
orifices, Volumes 7 ~8 on dermatophytosis of all kinds, Volumes 9 ~ 10 on febrile
diseases caused by cold, Volumes 11 ~20 on viscera diseases, Volume 21 on dia-
betes and similar diseases, Volume 22 on skin and external diseases, Volume 23
on hemorrhoid, Volume 24 on disintoxicating and various treatments, Volume 25
on techniques for emergencies, Volumes 26 ~27 on dietetic therapy and cultivation
of mental poise, Volume 28 on normal pulse, and Volumes 29 ~30 on acupuncture
and moxibustion. There are totally 233 categories, containing more than 5,300 arti-
cles. It has set up the format for compilation of prescriptions. The book gives a sys-
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tematic summing-up of the accomplishments in medical science prior to the Tang
Dynasty. lts sources are extensive, and its contents are rich, covering all clinical
sectors and many aspects such as acupuncture and moxibustion, dietetic therapy,
medicament, prevention, and hygiene. It contains both discussions and descrip-
tions, having both proved recipes and classical prescriptions. It is the first compre-
hensive monumental work of medical science in China, another summing-up of
Chinese medicine after Treatise on Cold Pathogenic and Miscellaneous Diseases by
Zhang Zhongijing, and is acclaimed as the earliest encyclopedia of clinical medicine
in the Chinese history.
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Qianjin Yaofang
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Bencao Gangmu
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encao Gangmu , also known as The Compendium of Materia Medica (Q

book on Chinese herbal medicine), is a materia medica work written
by the great medical and pharmaceutical expert in the Ming Dynasty, Li Shizhen. It
is regarded as the most complete and comprehensive medical book ever written in
the history of
traditional Chi-
nese medicine
in China. It al-
most lists all
the plants, an-
imals, miner-
als, and other
objects  that
were believed
to have medicinal properties. Li Shizhen completed the first draft of the book in
1578, dfter conducting readings of 800 other medical reference books and carrying
out 30 years of field study. For this and many other achievements Li Shizhen has of-
ten been compared fo Shennong, a great man in the Chinese mythology who
taught people about agriculture and herbal medicine. Bencao Gangmu has 52 vol-
umes in total. At the very beginning is the table of contents and 1,160 hand-drawn
illustrations. Volumes 1 to 4 are an index and a comprehensive list of herbs that
would treat the most common illnesses. Volumes 5 to 52 form the main content of
the fext, recording 1,892 distinct medicines, of which 374 were added by Li him-
self. There are some 11,096 prescriptions to treat the common illnesses, of which
8,160 were compiled or collected by Li. The text is written in almost 2 million Chi-
nese characters, classified into 16 divisions and 60 orders. For every medicine there
are explanations of the names, detailed descriptions of the odor, medical function
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effects, side recipes efc. Bencao Gangmu improved the classification of traditional
Chinese medicine, complying with a uniform format, and the language was com-
paratively scientific and precise; besides, it played a very significant role in promo-
ting the credibility and scientific values of the biological classification of both plants
and animals. The work corrected many false understandings of the nature of the
medicines and illnesses. Li also included many new herbs and added his own dis-
covery in certain drugs. Bencao Gangmu is more than a pharmaceutical work, for it
contains information covering the topics in biology, chemistry, geography, mineral-
ogy, geology, history, astronomy etc. It has been translated into more than 20
languages and spread all over the world. Even now it is still in print and used as a
great medical work.
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Bencao Gangmu
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Moveable Type Printing

he block printing technology in our country was probably invented in the

T seventh century, and reached its climax in the tenth century in the Song
Dynasty. With the block printing technology, such procedures as writing samples,
carving blocks, spraying the ink and printing were involved in the process of pub-
lishing a book, and it was always time-consuming and costly in the use of the ma-
terial resources and manpower to print a work of great length. The procedures
would have to be repeated if other books were to be published; hence our ances-
tors conducted active explorations and strived for improvements, which led to the e-
ventual invention of the moveable clay-type printing technology by an ordinary man
called Bi Sheng during the period of Qingli of the Northern Song Dynasty, as can be
proved by the account of the book Dream Pool Essays by Bi Sheng's contemporary,
Shen Kuo. From then on, the moveable type printing technology was applied, and
it was 400 years earlier than that used in Europe when the German Gutenburg, for
the first time, printed the Holy Bible with this very technology. During the period of
Dade of the Yuan Dynasty, Wang Zhen learned to use the moveable wood types to
print books, of which none has come down to the present day. The oldest movea-
ble-type printed book in existence in China is Yushice in the Yuan Dynasty, which is
now collected in the National Library of China. There are, because of the differ-
ences of the times and materials, different names for the moveable type printing,
such as the moveable clay-type printing, magnetic prinfing, moveable wood-type
plate, moveable copper-type printing, moveable lead-type printing and moveable
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zinc-type printing. In the years of Hongzhi of the Ming Dynasty, the moveable cop-
per-type prinfing became prevalent in Wuxi, Suzhou, Changshu and Nanjing, Jian-
gsu Province, but in the years between Tiangi and Congzhen of the Ming Dynasty
when a social and economic decline was pervasive, lapsed into a low ebb due to
its great economic cost, the corollary of which was that there were few moveable
copper-type printed books handed down to the present day. There are over 100
kinds of books in existence which were printed with the cheap moveable wood
types in the Ming Dynasty. In the late Ming Dynasty, the moveable wood-type
printing gradually replaced the copper-type printing for the prinfing of the books.
People at the time also learned to use the moveable zinc types to print books; un-
fortunately, there was not any book of this kind left to the present day. The movea-
ble wood-type printing was the mainstream in the Qing Dynasty, and a great num-
ber of books of this kind have been properly preserved. After the Opium War, the
moveable zinc-type printing technology originating in the west was infroduced into
China. The new printing technology, given its great advantages over the traditional
block printing and moveable type printing, replaced them gradually as the major
type of printing books, and has been used to the modern times.
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Moveable Type Printing
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The Diamond Sutra

he oldest extant printed book with a specific date in our country as well

as in the world is the Diamond Sutra. The block-printed Diamond
Sutra , printed in the ninth year of Xiantong of the Tang Dynasty (868) , is a Bud-
dhist scripture scroll which is some 16 meters long and made up of 6 bonded e-
qual-sized pieces of paper with the Buddhist scrlpture on them. At the begmnlng of
the scroll is a picture entitled the Garden of '
the Benefactor of the Orphans and
Solitary , in which Gautama Buddha
gives Dharma teachings in the Jetavana
Vihara; on the rest of the scroll is written
the text of the Diamond Sutra with an in-
scription which reads “On 15, April in the
ninth year of Xiantong, Wang Jie printed
the book for the sake of beseeching
blessings for his parents”. The world-re-
nowned Diamond Sutra , initially hidden
in the Qianfo Cave of Dunhuang Grottos in
Gansu Province, was discovered in 1899
and then purchased illegally by an Eng-

57 %
i MWWW

HEEEFE www.222b.com AXS: HREHR

&



i@

PR £

Talk About China in English—Science and Technology

lishman Stein in 1907. It is now collected in the British Museum in London.

, (W)

The Diamond Sutra

B Bt A B B R A WA H B ER R B 2 (& RIZ) . (&RIZ) 2
FERRCEN R , BN TR RUGE SUAFE (868) , BER—HRKYA 16 RKHHLEE,
H1 6 5K —BUR N 2 SCHI AR TR R TR . & B A — R N CHERS 43 D100 BT ) 4
Pl i, w%Wufwzmrmmx%%ﬁ%m&’% HA (@RI ) 230, B4 H0E
JUEPIA R H EH8 RBUE SR 17, XEXFMEARCENIZ), B
BT ORI , 1899 424 B, 1907 4Eg B AR B 25, BUBRMA A S EIEwIH .

. K1 K&i %
The Large Water-driven .,

Spinning Wheel

he ancient spinning wheel usually had two to three, or even five, spin-

dles. At the juncture of the Song and Yuan Dynasties when the society
experienced substantial economic development, on the basis of various kinds of
spinning wheels at the time, a new kind of large-size spinning wheel with dozens
of spindles gradually appeared, with the prominent features different from the pre-
vious spinning wheels in that it had dozens of spindles and was powered by water.
These features, which resembled those of modern spinning machines, made the
waterwheels suitable for large-scale professional production. The large water-driv-
en spinning wheel also greatly improved the efficiency of the textile industry. For in-
stance, one hand-driven spinning wheel could weave 1. 5 kilos of hemp ( fiber from
the hemp plant which is used to make textiles) at most each day, while a large
water-driven one could weave more than S0 kilos daily. In this way, once the

4 158"
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wheel began to work, there had to be enough hemp for constant production. The
large water-driven spinning wheel was an important invention that applied natural
power in textile manufacturing in ancient China. The water-driven spinning wheel in
China precedes its Western counterpart by more than four centuries.
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The Large Water-driven ..,
Spinning Wheel
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The Simuwu Rectangle Ding “""

I n 1939, a bronze ding which is an ancient cooking vessel with two loop
handles and four legs was unearthed in Anyang, Henan Province. This
four-legged ding known as the Simuwu Rectangle Ding was so big and heavy that it
could not be moved after it was unearthed. The Japanese invaders tried several
times to plunder it. To protect this rare cultural relic, the local people reburied it
and then unearthed it again after China won the Anti-Japanese War in 1945. The
Simuwu Rectangle Ding is now collected in the National Museum of Chinese Histo-
ry. The opening of the Simuwu Rectangle Ding is 110cm long and 78cm wide, its
sides are 6¢cm thick and the loop handles are 133¢m high. The whole ding weighs
875 kilograms and is the heaviest bronze ware in the world. The casting of this
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huge bronze vessel used over 1,000 kilograms of metal and needed 70 to 80 crafts-
men to work on it. It is the biggest bronze ware unearthed in China and also a
treasure in the world's bronze ware collection. Though the ding is big and heavy,
its workmanship is exquisite.
Relief of Kui (a one-legged
mythical animal) was carved
on the four sides of the body
of the ding. The animal fig-
ures are portrayed with artis-
tic exaggeration and create a
ferocious, mysterious and
dignified atmosphere. Dings
were used in the primitive so-
ciety in China as cooking u-
tensils. At first they were
made of pottery clay. Then,
as metallurgy emerged and
developed, the material was
changed to bronze at the end
of the Shang Dynasty some
3, 000 years ago. By that

time, dings had changed function to become sacrificial vessels and the symbol of
their owners’ power and wealth. The Simuwu Rectangle Ding reveals a high level of
casting technique and arfistry. It represents the highest casting achievement of the
Shang Dynasty. According to the archeologists, the King of the Shang Dynasty had
the Simuwu Rectangle Ding made to commemorate his mother.
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The Simuwu Rectangle Ding °
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The Bronze Chariots and
Horses of Emperor Qin

Shihuang’s Mausoleum

& W wm

n December 1980, two sets of large painted bronze chariots and horses
I were unearthed 20 meters west of the mount of Emperor Qin Shihuang's
Mausoleum. They were listed as No. 1 and No. 2 respectively according to their
discovery. They were then enclosed in a wooden coffin and buried in a pit seven
meters deep. When excavated, the chariots and horses were seriously damaged
due to the decayed wooden coffin and the collapse of earthen layers. No. 2 bronze
chariot and horses were found broken info 1,555 pieces when excavated. After two
and a half years of careful and painstaking restoration by archaeologists and other
experts, they were formally open to the public on October 1, 1983. No. 1 bronze
chariot and horses were also open to the public in 1988. The bronze chariots drawn
by four horses, with a single shaft, were placed one before the other vertically.
The front chariot, i. e. No. 1 Chariot, was supposed to be “High Chariot” in the
ancient time. The back chariot, i. e. No. 2 Chariot, was named “Security Chari-
ot”. It has a front room and a rear room, between which there is a partition. The
o
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front room is for the charioteer and the rear one for the master. In the rear com-
partment, there is a window on either side of the carriage as well as in the front
with a door at the back. The windows and doors could close and open easily. The
small holes on the windows were used for ventilation. On top of the chariot, there
was an elliptical umbrella-like canopy. The chariot was colour-painted against a
white background. No. 2 Chariot was fitted with more than 1,500 pieces of silver
and gold and other ornaments, looking luxurious, splendid and graceful. Probably
it was used for Emperor Qin Shihuang’s soul to go out on inspection. No. 1 Chariot
was equipped with crossbows, arrow heads, shields and the charioteer wore a
hat, which shows that this chariot was employed fo protect the No. 2 Chariot be-
hind. The bronze chariots and horses were the earliest and most exquisitely made
bronze valuables. They enjoy the highest class and have the most complete har-
nessing wares. They are also the largest bronze ware discovered in the history of
world archaeology. The excavation of the bronze chariots and horses provides ex-
tremely valuable material and data for the textual research of the metallurgical tech-
nique, mechanism of chariots and technological modeling of the Qin Dynasty.
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The Bronze Chariots and
Horses of Emperor Qin

Shihuang’s Mausoleum
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Mausoleum of Emperor —_—
Qin Shihuang

ausoleum of Emperor Qin Shihuang was built from 246 BC to 208 BC, by

M order of Qin Shihuang, the emperor of the first unified country of cen-
tralized power and various nationalities in the Chinese history. It is the first and lar-
gest imperial mausoleum with the most numerous sacrificial objects in China. The

mausoleum is square in shape, with a flat top and ladder-shaped profile. It is 76
metres high, 345 metres long from east to west and 350 metres long from north to

"
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south. The tofal area of the mausoleum and its accompanying building relics is
120,750 square mefers. The grand accompanying sacrificial Terra Cotta pits, with a
total area of 25,380 square metres, were constructed from 221 BC to 209 BC. The
pottery warriors and horses in the pits were organized in groups according to the
army formation in the Qin Dynasty, which provided vivid materials for researching
into the military establishment, fighting modes and army supplies in the Qin Dynas-
ty. The excavation of the Terra Cotta Warriors and Horses is considered “the eighth
wonder of the world” and “one of the most spectacular archaeological discoveries
of the twentieth century”. The realistic style of the Terra Cotta Warriors and Horses,
which serves as a transitional art style in China’s history of sculpture, has aroused
the worldwide interest.
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The Terra Cotta Warriors ...
and Horses

T he Terra Cotta Warriors and Horses are one of the most significant ar-
cheological discoveries in the 20th century. The excavation work is on-
going at this site, which is around 1.5 kilometers east of Emperor Qin Shihuang's
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missed by any visitor to China. Upon ascending the throne at the age of 13 in 246
BC, Qin Shihuang, later the first feudal emperor in the Chinese history, began to
work for his mausoleum. It took 11 years to finish. It is speculated that many buried
treasures and sacrificial objects had accompanied the emperor in his afterlife. A
group of peasants uncovered some pottery while digging for a well nearby the royal
tomb in 1974. It caught the attention of archeologists immediately, who, after mas-
sive on-site excavations, claimed that the Terra Cotta Warriors and Horses had
been associoted with the Qin Dynasty. The museum covers an area of 16, 300
square mefers, divided into three sections, i. e. No. 1 Pit, No. 2 Pit, and No. 3 Pit
respectively. No. 1 Pit, the largest of the three, was first opened to the public on
China’s National Day, 1979. No. 2 Pit, found in 1976, is 20 meters northeast of
No. 1 Pit. It contained over one thousand warriors and 90 chariots. It was unveiled
to the public in 1994. Archeologists came upon No. 3 Pit also in 1976, 25 meters
northwest of No. 1 Pit. It looked like the command center of the armed forces. It
went on display in 1989, with 68 warriors, a war chariot and four horses. Up to
now, over 7,000 poftery soldiers and horses, chariots, and weapons have been
unearthed from these pits. Most of them have been restored to their former gran-
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deur. The Terra Cotta Warriors and Horses were listed by UNESCO in 1987 as one o
the world cultural heritages.
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The Terra Cotta Warriors ...

and Horses
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The Great Wall e

C onstruction of the Great Wall began during the Spring and Autumn Peri-
od to the Warring States Period. Several vassal states built wall fortifica-
tions successively along the precipitous mountain ridges to ward off the plunder of
nomadic people and the invasion of each other. In 221 B. C. when Qin Shihuang u-
nited China, he ordered to link the walls up. During the following dynasties, the
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Great Wall was destroyed continuously by natural disasters and human beings.

Among the remaining broken pieces of walls, those constructed in the Ming
Dynasty are the most well-preserved and splendid ones. The Great Wall siretches
some 6,300km from Jiayuguan Pass in the west to the Yalujiang River in the east,
traversing 11 provinces, municipalities and autonomous regions. Not only is it the
most magnificent ancient military defense work, but one of the most remarkable
ancient buildings in the world.

 feok
The Great Wall o
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Songyue Pagoda

S ongyue Pagoda is situated in Songyue Temple in the south of Mount
Song and at the foot of Taishi Mountain, where all is nestling among
the mountains and in the folds of the forests and mountains , the spring water
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streams, and the birds twitter, making people there bathed in the scenery of se-
renity and grace as if in the paradise. Initially built in the year 509 and the Summer
Palace of Emperor Xuangwu of Northern Wei, Songyue Temple was later trans-
formed into a buddhist temple. At the time, it was very large in size and at its hey-
day, as could be proved by the fact that Emperor Wu Zetian in the Tang Dynasty
once took it as her temporary dwelling place when visiting Mount Song. Songyue
Pagoda, built in the first year of Zhengguang of Northern Wei, namely in the year
520, was, among the existing pagodas with the dense-eaves types, the earliest
one. The whole pagoda, assuming a graceful parabola shape, is exquisite in de-
sign and considered to be the classic of the pagodas with the dense-eaves types.
With a height of 39. 8 meters, a circumference of 33. 7 meters and a thickness of
2.45 mefters, it has 15 fiers equilateral-dodecagoned dense eaves as the body and
is the only example of its kind among the various kinds of ancient pagodas extant
in our country. The pagoda, composed of the base, the body, the dense eaves
and the finial, was built with the bluish bricks; it is hollow inside and tube-shaped.
There are between the tiers such things as the doors, mullion windows and carved
animals, the design of which is ingenious, unique and spectacular. Songyue Pago-
da, boasting a height of almost 40 meters and a history of over 1400 years, can be
considered one of the exitremely fine craftsmanships. The modern scientific princi-
ples in geology, geometry, physics and chemistry were applied, and the building
materials, namely the small bluish bricks and glutinous rice juice, firmly agglutina-
ted together. Songyue Pagoda, given its unique shape, became a masterpiece in
the ancient Chinese architectural history, and is of great research value in the archi-
tecture.
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Songyue Pagoda
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Zhaozhou Bridge

Z haozhou Bridge is also called Aniji Bridge. It is on the Jiaohe River to the
south of Zhaoxian County town, 45 kilometers southeast of Shiji-
azhuang, Hebei Province. Because the whole bridge was made of stone materials,

it was called Big Stone Bridge by the local people. It was first built between 595 ~
605 and the construction was supervised by Li Chun, a famous craftsman in the
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Sui Dynasty. The structure of Zhaozhou Bridge is original, and the appearance is
beautiful. The ancient people said that “The architecture is so novel that nobody
knows how it was constructed. ” The bridge is 64.4 meters long, 9.6 meters wide
and the span is 37.2 meters. It is a single-hole arc bridge made up of 28 compara-
tively separate arches. The greatest scientific contribution of Zhaozhou Bridge is its
pioneering work of “open spandrel”. At each shoulder of the main arch, there are
2 small parallel arches. This not only increases passages for the running water, de-
creases the weight of the bridge, and saves stone materials, but also enhances
the stability of the bridge. Therefore, though 1,400 years has passed, having un-
dergone many floods, eight earthquakes, and heavy traffic, it is still standing firm
over the Jiaohe River. There are many beautiful legends about the construction of
Zhaozhou Bridge. In the past, the Jiaohe River overflowed, and the local people
could only ferry across by boat. Lu Ban, the carpenters’ ancestor, turned the sheep
into stones overnight to make the bridge. Zhang Guolao and Chai Wangye, two
immortals, came to test the solidity of the bridge. Zhang Guolao rode on the don-
key-back, facing backward. In the long bag on the donkey-back, there were the
sun and the moon. Chai Wangye pushed a one-wheeled cart, on which there
were the five famous mountains in China. When they came to the middle of the
bridge, it began to shake and was likely to fall down. Seeing the situation was un-
favorable, Lu Ban jumped into the water, and held up the bridge with his hands.
Luckily, the bridge was safe and sound. So there left on the surface of the bridge
clear hoof prints of the donkey and a rut. Lu Ban's fingerprints were also left on the
arch of the bridge. Just like what was sung in the folk song “Child Cowherd”
“Zhaozhou Bridge was built by Lu Ban, and the boulder railings were left by sa-
ges. Zhang Guolao passed the bridge on the donkey-back, and Chai Wangye
made a rut by pushing the cart on the bridge. ”
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Zhaozhou Bridge
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Potala Palace

P otala Palace, situated on the Hongshan Hill in Lhasa, means “the Sa-
cred Palace of Buddhism” in Sanskrit. It was built in the 7th century by
King Songtsan Gambo for his bride, the Princess Wencheng of the Han nationality,
and was enlarged and renovated fo the present scale by the successive Dalais. The
13-story palace, 117 meters high, 360 mefers from east to west and 130, 000
square meters in area, was constructed completely by stone and wood. It includes
temple, seminary, chanting hall, dormitory, mourning hall, yard and so on. The
eight mourning halls house the stupas of several Dalai Lamas, which are covered
with gold leaf and studded with jewels. Enormous precious historical relics and
frescos on various themes are kept in the building. Potala Palace was the winter
residence of Dalai Lamas. The imposing grand building was constructed on the
slope of the hill, which demonstrates the characteristics of Tibetan archietcure and
a combined style of Tibetan and Han cultures.
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The Wooden Pagoda -

of Yingxian County

he real name of the Wooden Pagoda in Yingxian County, located in

Fogong Temple in the northwestern corner of the county town of Yingx-
ian, is Sakyamuni Pagoda. Since it was built completely of timber, it has been
known popularly as the Wooden Pagoda of Yingxian County. It is the oldest wood-
en structure extant in China, and also the tallest among the ancient wooden build-
ings of the world. The pagoda was constructed during the Liao Dynasty. The
Wooden Pagoda, nearly 70 meters high, is 30 mefers in diameter and weighs over
2600 tons. Made up of at least 3,500 cubic meters of wood, the pagoda is octago-
nal in shape and contains nine floors, with four built-in stories not apparent from
the outside. Built without the use of nails, the entire structure is solid, imposing,
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and elegant. Although built entirely with fimber, the pagoda has weathered over
900 years of wind and rain, and withstood numerous strong earthquakes and
wars. If's been recorded that there had occurred a strong earthquake with a mag-
nitude of 6. 5 on the Richter scale 300 years after the pagoda was built. All the
buildings around collapsed but the quake merely shook out some shingles from the
pagoda’s eaves. All this is due to its unique structure. The pagoda’s multi-storey
structure has given it the kind of stability resembling those in the modern buildings.
lts wood texture is very soft, which won’t easily twist under the outside pressure.
The many layers also reinforce the pagoda. Since the founding of New China in
1949, the government has dispatched many survey groups to conduct an on-site in-
vestigation into the pagoda and great efforts have been made fo repair and rein-
force the structure. During a repair project in 1974 a number of important and valu-
able cultural relics were found in the pagoda, including a picture of medicinal herbs
and some Buddhist scriptures, all belonging to the Liao Dynasty. The scripture
scrolls include both hand-written and block-printed ones, some of which are more
than thirly meters long when spread out and can date back to as early as the year
990, 1003 or 1071. They are regarded as rare treasures both at home and abroad,
and provide important data not only for the collating of the Buddhist scriptures but
also for the research of development of the printing technology and cultural exchan-
ges among different nationalities in China. The temple is also widely extolled as an
outstanding example of Chinese architecture.
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The Wooden Pagoda e
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Yingzao Fashi

ingzao Fashi , the first official treatise on architecture and craftsman-

Yship, plays an immeasurable role in the research on ancient architec-

ture, the development of architecture in the Tang and Song Dynasties, and the pro-
bing into the architectural structures, project decoration methods and the construc-
tion organization and management in the Song and its ensuing Dynasfies. The
treatise was written by the well-known architect Li Jie in the third year of Yuanfu of
the Song Dynasty, namely in 1100, and published and applied in the second year
of Congning, i. e. in 1103. Various architectural criteria are standardized in the
book, and the requirements of such aspects as the construction designs, materi-
als, structures and quota of numerous kinds of architecture specified in detail. The
book, with a total of 34 chapters, is divided into 5 sections, viz. the explanations
of the architectural terms, regulations for various types of work, labor quota for va-
rious types of work, material quota for various types of work and drawings, along
with one chapter of the illustrations of the theoretical or historical bases of some
regulations and one chapter of the table of contents respectively at the beginning of
the book. It is a collection and summary of the architectural designs and construc-
tion experiences at the time, exerting a far-reaching influence upon the later gener-
ations. The precursor of the book, Yuanyou Fashi , was written in the sixth year of
" Yuanyou (1091), but could not set strict regulations on the construction proportions
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and materials , owing to the lack of specifying the modular system , namely the

ways of using “cai” ; there was sfill great arbitrariness as to the architectural design
and construction. Li Jie, under the order of the emperor, rewrote the book. He,
based on the abundant experiences accumulated in his ten years of building pro-
jects, referred to a great number of relevant documents and old rules and regula-
tions, and gleaned the operating specifications and hang of various types of work
told by the craftsmen, thus completing Yingzao Fashi which has come down to the
present day.
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Yinzao Fashi
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Xuankong Temple o

uankong Temple, located 5 kilometers south of Hunyuan town in Shanxi

x Province,: is perched on the cliff of Mount Hengshan. It is one of the key
cultural relics sites under state protection and the only temple in existence featuring
the cultures of the three Chinese religions, i. e. Buddhism, Taoism and Confucian-
_ism. First built in the \Ime Northern Wei more than 1400 years ago, Xuankong Tem-
" ple was taken as the Taoist altar when the Northen Wei Dynasty moved the initial
Taoist altar in Pingcheng (now Datong City) southward there. The ancient crafts-
men built this femple in accordance with the Taoist requirement of “not hearing the
sound of cock crowing and dog barking”. It was later renovated in the Jin , Yuan,
Ming and Qing Dynasties. Xuankong Temple, about 50 meters above the ground,
developed the traditions and styles of architecture in our country. The architectural
features of the temple can be summarized in three characters, that is, “Qi” (sur-
prising) , “Xuan” (hanging) and “Qiao” (ingenious). What is “surprising” is its
design and location selection. In a small basin in the deep valley, the temple
hangs in the middle of the cliff, the top protruding part of which, like an umbrelta,
protects it from the erosion of the rain. Besides, the surrounding mountains reduce
the time of sunshine streaming into the temple. The favorable geographical location

HERE www.222b.com AXS: AR



PSR E—F 5
Talk About China in English—Science and Technology

is one of the important reasons Xuankong Temple can be well preserved. “Hang-
ing” is another feature of the temple, which, with a total of 40 halls, was prop-
peded up by ten bowl-mouth-thick wooden beams on the surface. In fact, some of
them do not bear any load at all. The temple, with its centre of gravity actudlly in
the hard rocks, took as its base the beams partially inserted into the cliff in the light
of the principle of mechanics. The “ingenuity” of the temple can be displayed in its
corformity with the local conditions in the building process. The craftsmen, taking
full advantage of the natural state of the cliff, arranged and built the various parts
of the temple, making the layout and design of the plain architectural structure for
the ordinary temples ingeniously realized in the three-dimensional space. There are
in the tfemple over 80 Buddha statues. Xuankong Temple has gained for its mystery
and ingenuity a reputation in the history of ancient and modern architecture. We
could not help expressing our admiration and surprise for its audacity, ingenuity
and dauntlessness, not only in the design methods but in the architectural concep-
tions. Li Bai, after visiting Xuankong Temple in the 23rd year of Kaiyuan of the Tang
Dynasty (735) , wrote the two characters “Zhuang Guan™ ( meaning magnificent
and imposing) on the cliff. The great traveller in the Ming Dynasty, Xu Xiake, once
called the temple “a great scenery in the world”.
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The Imperial Palace =

he Imperial Palace, also known as the Forbidden City, was the imperial
palace of emperors in the Ming and Qing Dynasties. Located at the
centre of Beijing, it was built in the 4th year of the reign of Emperor Yongle (1406)
in the Ming Dynasty, and completed 14 years later (1420) ; it boasts a history of
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more than 570 years. There were 14 emperors in the Ming Dynasty and 10 emper-
ors in the Qing Dynasty who had been enthroned and ruled here. The Forbidden
City, rectangular in shape and 720,000 square meters in size, owns 9,999 and a
half rooms, the floor space of which is about 160,000 square meters. The palaces
are surrounded by the purplish-red walls 3,400 meters long, and a moat 52 meters
wide and 4. 1 meters deep. At the middle of the four walls stands a gate tower re-
spectively: the Meridian Gate in the south, the Godly Prowess Gate in the north,

the Donghua Gate in the east and the Xihua Gate in the west, and at each of the
four corners stands a tower. The whole Forbidden City looks like a strongly fortified
castle. It is composed of two parts, the outer palace where the emperors held
grand ceremonies, discussed state affairs with high-ranking officials and exercised
their powers, and the inner palace where emperors conducted routine government
affairs and empresses, concubines, princes, princesses resided, amused them-
selves and worshipped gods. There are over 920, 000 pieces of valuable historical
relics stored in the Imperial Palace. It is the largest and most complete ancient
wooden architectural complex among the existing ones in China and in the world.

i
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The Imperial Palace
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Yuan Ming Yuan

uan Ming Yuan, located on the western outskirts of Beijing, is adjacent

Y to the Summer Palace. First built in the 46th year of the reign of Emperor

Kongxi (1707) , it is composed of three gardens, i.e. Yuanmingyuan, Changchu-
nyuan and Qichunyuan, with an area of 350 hectares, including a water area of

140 hectares. It has over one hundred landscape gardens, with a total building ar-
ea of over 160,000 square meters. It was a large imperial garden built and man-
aged by the emperors of the Qing Dynasty over 150 years. It inherited the excellent
gardening traditions of over three thousand years in China and integrated the gar-
den architecture of different styles, as can be reflected by the fact that it had the
splendour and grandeur of the imperial structures and the serenity and gracefulness
of gardens in the waterside towns in South China, and assimilated some elements

@
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from the European garden architecture. Yuan Ming Yuan used to be well-known in
the world for its vast land scale, remarkable building techniques, elegant architec-
tural groups, abundant cultural collections and profound national cultural connota-
tions. It was reputated as “model of all gardening arts” and “ Garden of Gar-
dens”. Unfortunately, this world-known garden was sacked and burned to the
ground by the Anglo-French forces in October, 1860 and was later plundered and
looted for many times. Consequently, the grand garden fell into ruins. Now, with
the relics as the theme, Yuan Ming Yuan has formed a unique fourist scenery in
combination with the history and vigorous atmosphere of the garden, having an
important poliical and historical value as well as being a rare tourist resort.

[

Yuan Ming Yuan

B Ak v% 70 L S I 3B, 5 BRI B AR 4R, EARE T R N

(1707) , i EH K& AE=ZEHR. &350 AH(5200 KE),H
oK B ET AR 140 2AHT (2100 &) , A EAXRERLE, A EBUE 16 TTF K,
RESHEE 150 [MERQBMESEN —E AR EREH, B4R T FHE 3000
ZENRBERES, BAEERANERESR, LALHEKS BRNEREZE,
RIE , SURER T Bk B BRI AKER ST 2, 487 IR XU £ B AR SR S — 1, [ T [l
PUHR KB IS AR B SR L R NBRSUREE  F E SR
MR RS A B T Tt B — IR Z AR R M TEZE .
AR, X—1t 74 E T 1860 4F 10 A S EIEBREHF R LR, UEXE
i T TEHOR SR MBI, X — 5L 2 BB R — F BEsE . 704> i 1B B el st k-
SN, AR R, T AR T R E A G S FE ) A LN B AR SRR A R
e R UR , B ELA B R ABOR 7 SEME, SR —Ab XS BB e A 3 o '

% It 11 bl

The Summer Palace

ituated on the northwestern outskirts of Beijing with quiet and beautiful
landscape, the Summer Palace was established in 1750 and used to be
called the Garden of Clear Ripples. As an archetypal garden of the traditional gar-
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dening design, the Summer Palace, resorting to its surrounding mountains and
water, radiates not only the gradeur of a Chinese imperial garden but also the
beauty of nature in a seamless combination that best illustrates the guiding principle
of the traditional Chinese gardening design: “The works of men should match the

A : G { e A
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works of Heaven”. Its Tower of Buddhist Incense, Long Corridor, Marble Boat,
Suzhou Market Street, 17-Arch Bridge, Garden of Harmonious Interest and Great
Pavilion have become the symbolic architecture known to every household. On the
banks of the Kunming Lake, there are also the famous Marble Boat, Bronze Ox
true to life, Zhichun Pavilion for spring sightseeing and other scenic spot architec-
tures. In 1900, when the Eight-Power Allied Forces invaded Beijing, the Summer
Palace was ravaged again. In 1902, the Qing Government ordered for its rehabilita-
tion. In the late Qing Dynasty, the Summer Palace became the main dwelling place
of the top dominators of China. It is the important witness to the modern history of
China as well as the place where various maijor historical events took place. In
1924, the Summer Palace was opened fo the public. On March 4, 1961, the Sum-
mer Palace was declared as one of the first group of historical and cultural heritage
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sites in China to be placed under special state protection. On December 2, 1998, c
with its profound historical and cultural background, beautiful natural environment
and remarkable protection achievements, the Summer Palace was listed as one of

the World Heritage Sites by UNESCO.

. B

The Summer Palace
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Beijing Zhangjiakou Railway """

eijing Zhangjiakou Railway is very famous in China, known to almost
B every household, because this railway was the first of its kind designed
and built by us Chinese. i

The chief engineer is Zhan Tianyou, a Yale graduate majoring in civil and rail-
way engineering. He was born in 1861 in Guangdong Province, and he was very
intelligent and interested in machinery at an early age. Upon graduation from the
Yale University in 1881, he returned to China and became the chief engineer in
1905 for the first railway in China. He succeeded in overcoming the gradient prob-
lem by switching back the line, and he initially used two locomotives instead of
one, one pulling, another pushing the train over this area. The railway was 201. 2
kilometers long ,completed in 1909, two years ahead of time. It added a brilliant

page in the history of the Chinese railway construction.
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Beijing Zhangjiakou Railway
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Li Siguang and Geomechanics

-

I n the 1920s, Li Siguang, a geologist and founder of geological mechan-
ics of China, set up the subject of geological mechanics and made
great contribution fo the geological theory. He studied lithosphere with the mechan-
ic theory, and established the tectonic system, one of the basic concepts of tectonic
mechanics. He provided new ways to explore the natural phenomena and ushered
in new ways of studying the lithosphere movement. His theory made great contri-
bution to China’s oil reconnaissance and survey.
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Li Siguang and Geomechanics
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First Bridge over .
the Yangtze River

W vhan Changjiang River Bridge began to be built on September 1, 1955.
It was opened to traffic October 13, 1957. The whole bridge is 1670 me-
ters long. The main bridge is 1156 mefers long. The bridge approach in the north
end is 303 meters long. The bridge approach in the south end is 211 meters long.
It is 80 meters high from the fundus to the surface of the highway bridge. The
bridge has two storeys. The lower is the railway bridge. It is 14. 5 mefers wide.
Two trains in the opposite direction can run across it at the same time. The upper is
the highway bridge. It is 22. 5 meters wide. Four cars can run across it side by
side. The main bridge is a bridge with 3 continuous spans. Each span has 3 ar-
ches. There are 8 abutments and 9 arches in total. Every arch has a span of 128
meters. Large ships can sail across it all the year round.
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There is one bridge fower at each end of the bridge. They are in national ar- -
chitectural style. Each is 35 meters high. There are 7 storeys from the hall on the
ground floor to the pavilion on the top floor. People can go up and come down by
lit. The auxiliary buildings and all kinds of decorations are very compatible with the
whole bridge. The whole bridge looks extremely magnificent. People can take the
lift from the ground floor directly to arrive at the road surface of the highway bridge.
When people stand on the bridge and look into the distance, they will find that the
three towns of Wuhan combine info one whole. It makes people full of imagina-
tion. “One bridge is built spanning the river, which makes the traffic convenient. ”
Wuhan Changijiang River Bridge not only unites the three towns of Wuhan into one
body, but also greatly promotes the development of industry and agriculture.

, RIUKAL K
First Bridge over smm
the Yangtze River
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Jingguang Railway

ingguang Railway is a major artery railway in China, connecting Beijing
West Station in Beijing to Guangzhou Railway Station in Guangzhou,
Guangdong.

The railway is jointed by two sections. The northern section, “lJinghan rail-
way” , is from Beijing to Hankou, and the southern section, “Wuguang railway” ,
is from Wuchang to Guangzhou. lJinghan railway was finished in 1905 and Wu-
guang railway was finished in 1936. Between Hankou and Wuchang, there is the
Yangtze River. The two sections were finally jointed together in 1957 when the Wu-
han Yangtze River Bridge was built and it was renamed as Jingguang Railway.
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With a length of 2,324 kilometers, connecting the cities of Beijing and Guang-
zhou through 6 provinces, namely Beijing, Hebei, Henan, Hubei, Hunan and
Guangdong, as well as dozens of large and medium-sized cities, and many other
railways. Jingguang Railway has played an unusual role in the national economy of
China. Even dfter the parallel Beijing-Kowloon railway is completed, the Jingguang
Railway still plays a huge role.

The electric locomotive traction is mostly used in the whole railway passenger
carriages and freight passenger carriages. Since the first railway speed lift in 1997
until the fifth in 2004, the travel time of the passenger carriage between Beijing and
Guangzhou has been shortened from nearly 40 hours in the past to 22 hours. In
the coming opening of the Wuhan-Guangzhou passenger line, it is expected to di-
vert about 70% of the Jing-Guang Railroad passenger fraffic. Electrification project
began in the 1990s, the Zhengzhou-Wuchang section had been completed in
1992, the Beijing-Zhengzhou section began in 1993, completed in 1998, the
Wuchang-Guangzhou section began in 1998, completed in 2001.

@; ») R
Jingguang Railway

—Boa UERBE R E AN EE) KA N, RPERER

2 H—F&BdLekBE T4,

TGRS A LB R BL, JEBEAAJL R T B BIAL A I O, BR O ¢ IR B
(1927 4F ~ 1949 SEFR“FINEEE”) , T 1897 4 4 A3HT.,1906 454 AR, ME
MRS MBIBHER B, FR“ BIUERER” , T 1900 487 A 31 T,1936 4F 4 A,
£ 1957 SERBKILABFE LG , RAREKBEEEL , HF 8 ) kB

HITERBE 2K 2324 TR, EETHPEERHICA T MR EE S, 250 #ik.
TR L IR TR, A RS H BER PR TR E T R G T HRER R 22 PH T AR
W B e BT IR B DET EHEWERW T EET R
BRETT MRNTT RXT F S S RGKBMEE, A PENEREFPRA TIERT
WHNER . BMEEFATRI R R ARG , 50 SRR R #88 B KRR
ERFEEFNREFERSRABAVEES, B 1997 FE - KERHE

HEEE www.222b.com AKES: REHX



PR — R
Talk About China in English—Science and Technology *

% 2004 AFEE FLYCHREE , L FCREE M 1] (75 26 B0 47 B 6] L ph ook 53 40 /NI

G822 /i, KK, RITFEBEREAR, BT AR KL 0% WER.

B TRET 1990 £, KRN ERBELT 1992 £, LR ERME
THRET 1993 5£J7 47,1998 F£52 8, REE METLET 1998 4£J7 47,2001 45

o

BTk

Xin’anjiang Hydropower Station"

he Xin‘anjiang Hydropower Station, the country’s first large-scale power

plant designed and built by Chinese in the 1950s, is still the pride of the
local people. It is on the Xin‘an River in Jiande city of Zhejiang Province in east Chi-
na. Moreover, it formed a huge reservoir ( Qiandao Lake) with 1,078 islands,
which is part of a golden tourist route linking Hangzhou, provincial capital of Zhe-
jiang, and Mount Huangshan in neighboring Anhui Province.

Though squeezed out of China’s top 50 power stations, the self-designed and
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self-built Xin‘anjiang Hydropower Station was the country’s first large-scale power
plant after independence. The Xin‘anjiang Hydropower Plant has 9 power genera-
ting units with a total installed capacity of 845,000 kw. and annual output of 1. 86
billion kwh. As the first reinforced concrete dam in China, the Xinanjiang Dam is
105 mefers high, also the first dam over 100 mefers in China. The Dam is 466. 5
meters long, with a total storage capacity of 22 billion m* and a maximum flood
discharging capability of 14,000 m’/s.

As the first landmark in hydropower development in new China, it has played
and s still playing a maijor role in fueling the local economy, while acting as an ex-
ample for hydropower development, station management, and resettliement of
people in reservoir areas.

@‘ i 42 {1 7K HL 3%

Xin’anjiang Hydropower Station"""
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The Birth of the I
First Computer

g

n the mid-50th century, though the Chinese computing technology was

I only one or two years later than Japan, after all, but it has been a dec-

ade later from the emergence of world's first computer. The unanimous opinion is

to learn and master the Soviet Union’s technology first, on this basis, according to

China’s specific conditions, fo carry out their own research, that is, “innovation af-
ter imitation, imitation for innovation. ”

In September 1956, China
sent a delegation of computing
technology to the Soviet Union.
Min Naida is the head, deputy
head Wang Zheng, fifteen
members including Wu Jikang,
Fan Xinbi, Xia Peisu, and so
on. The former Soviet Union re-
ception unit is the Soviet Acade-
my of Sciences, Precision Ma-
chinery and Computing Technol-
ogy Institute . In two months, computing technology research, production and ed-
ucation of Moscow, Leningrad were studied respectively, with an emphasis on the
M-20 computer.

In April 1957, by the government, China ordered a M-3 computer and B3CM
computer drawings information. On the basis of study and drawings information,
the development work started. Led by Zhang Zichang and Mo Gensheng, M-3
(code 103) Computer Engineering Group was organized. Through the efforts of all
staff, in close collaboration with Beijing cable plant, China’s first digital computer
successfully developed on August 1, 1958. This tube computer with computing
speed of 30 times per second filled in our modern electronic computer blank.
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First Computer
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Discovery of the e
Dagqing Oil Field

S ituated in a large plateau between the Songhua River and Nunjiang Riv-
er in Heilongjiang Province, the Daging Oil Field is the largest compre-
hensive oil production base in China. On September 26, 1959, a commercial oil
flow was obtained from well Songji 3 in the Songliao Basin in Heilongjiang Province,
marking the discovery of this world-class giant oil field. It was just before the 10th
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anniversary of the founding of new China. To commemorate the day, Datong Town
was renamed Daging ( great celebration), and the whole oil deposit belt was
named the Daqing Oil Field. To date it remains the largest oil field in China.

It was put into operation in May of 1960, soon producing two-thirds of the na-
tional total. By 1976, the output of its crude oil reached 50. 3 million tons making it
one of the 10 largest oil fields in the world. Since then on, it had well maintained
an output of crude oil standing at 50 million tons or more. Statistics show that
Daging’s proven recoverable reserves exceed 5.3 billion tons, and it has produced
crude oil of 1.405 billon fons, accounting for 47.2 percent of the national fotal.

o 0 B 4 2 B

Discovery of the amm

Daqing Oil Field
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Red Flag Canal 2

ocated at the juncture of the three provinces of Henan, Shanxi and He-

bei and in the north of Linzhou City 61 kilomefers away from Anyang
City, the Red Flag Canal was dug on precipitous rock faces and sheer cliffs in
Taihang Mountains by people of Linxian County in 1960. Red Flag Canal is 70 kilo-
meters long, 4.3 meters high and 8 meters wide with a water diversion capacity of
18. 3 cubic meters/second.
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Red-Flag Canal is a monument fo the industry and wisdom of Linzhou people Q/Ga

created since the birth of PRC, valuable both in the material sense and the spiritu-
al. Traditional Chinese virtues of cooperation, solidification, creation and sacrifice,
manifested in this project by Linzhou people, were widely admired everywhere in
China. “The new-born China has ftwo wonders: the Yangtze River Bridge in Nanjing
and the Red Flag Canal in Linxian County (now called Linzhou) ", Chinese Premier
Zhou Enlai fold his foreign friends proudly in the 1970s. With a high reputation at
home and abroad, it is known as “manmade river in heaven” and “foday’s Great
Wall”
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Red Flag Canal o
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China’s First Atomic Bomb" "

o n October 16, 1964, China exploded the first nuclear bomb in Lop Nur
of Xinjiang, becoming the third country to have atomic bomb in the
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world after the United States and Russia.

However, this brilliant success was achieved
under extremely difficult conditions. When the
People’s Republic of China was founded in 1949,
the Soviet Union agreed to aid China technologi-
cally in the development of nuclear industry.
However, in June 1959, the USSR refused to pro-
vide relevant information as it had previously
promised. Moreover, the Soviet Union recalled
all technicians and advisers from China. In July
1960 Chairman Mao Zedong called on Chinese
scientists to rely on their own efforts and develop
China’s atomic bomb within eighi years.

On October 16, 1964, China successfully ex-
ploded its first atomic bomb. The Chinese people
had finally developed their own nuclear technolo-

gy. On the same day, the Chinese government made a solemn promise fo the
world that it developed nuclear weapons only for the purpose of self-defense and
safeguarding national security. China would never at any fime or under any circum-
stances be the first fo use nuclear weapons.
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China’s First Atomic Bomb"""
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China’s Early Development ..
of Laser Technology

n 1957, Wang Daheng and other scientists set up China’s first profes-
' sional optical Institute—the Chinese Academy of Sciences (Changchun)
Optical Precision Instruments Machinery Research Institute (“MRI”) in Changchun.
Under the leadership of the older generation of experts, a number of young science
and technology workers grew rapidly, Deng Ximing is one of the outstanding repre-
sentatives. As early as in 1958, not long after the United States physicists Xiaoluo,
Townes published their famous laser papers, he actively promoted this new tech-
nology research, then with the combination of the innovative spirit of the young and
middle-aged research team proposed substantial increase brightness light source,
color units, coherence of ideas and experimental programs in a short time. In 1960
the world’s first laser come out. In the summer of 1961, under the auspices of
Wang Zhijiang, China’s first ruby laser developed. Within a short space of a few
years, laser technology developed rapidly, and a number of advanced achieve-
ments were produced. Various fypes of solids, gases, chemicals and semiconduc-
tor lasers have been successfully developed. In the basic research and key technol-
ogies, a series of new concepts, new methods and new technologies ( such as
mutation and cavity Q-fo-Q, traveling wave amplification, Re-use system, free elec-
tron oscillations radiation, efc. ) have been put forward and implemented, many of
which are unique.

At the same time, as a high-brightness, high-directional, high-quality, and
other advanced features of the new light source, laser was used in various techni-
cal fields quickly, demonstrating a strong vitality and competitiveness. On commu-
nication, in September 1964, television pictures were transmitied by laser demon-
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stration, and in November 1964, calls were achieved in 3 km tfo 30 km. On indus-
try, in May 1965, with laser drilling machine successfully used in Drawing Die Blan-
king production, significant economic benefits were acquired. On Medicine, in
June 1965, refinal laser welding for the animals and clinical trials were conducted.
On national defense, in December 1965, laser rangefinder Diffuse Reflectance (ac-
curacy of 10m/10km) successfully developed, and in April 1966, remote control
pulse laser Doppler velocimeter successfully developed.
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China’s Early Development ..
of Laser Technology
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Synthesned Crystalline™ " "
Bovine Insulin

ynthetic bovine insulin, which was fully developed in 1965 following 6

years of hard work by a group of Chinese scientists, was the first case
of human beings synthesizing live proteins. This is the first time that zoetic protein
has been synthesized by human in history. In the past it was a universal belief that
man could by no means synthesize living body. The success made it possible for
Chinese scientists to deflate the traditional concept. Synthetic bovine insulin marked
a significant breakthrough in the field of life science and has substantially influenced
human endeavors in finding out the secrets of life.
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Bovine Insulin
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China’s First Hydrogen Bomb

n June 17, 1967, China successfully
0 exploded its first hydrogen bomb in
western China. The explosive power is 150
times that of the A-bomb used by the United
States in Hiroshima of Japan during the World
War II. It marked a breakthrough in China’s nu-
clear development, and indicated China’s nu-
clear technology has entered a new era.

It took the United States more than seven
years from its first A-bomb test to its first hydro-
gen bomb test, the USSR, four years, the UK,
four and a half years and France, eight years
and eight months. While in China, it only took two years and eight months, a sur-
prise to the entire world!
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China’s First Hydrogen Bomb
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Nanjing Yangtze River Bridge”

anjing Yangize River Bridge in the north-west of the Yangtze River, con-

N necting the urban areas with the Pukou District, is one of China’s own

design and construction of double-lane highways, railways dual-use bridge, com-
pleted on December 29, 1968.

Highway, on top of the bridge, is 4589 meters long with 15 meters wide car-
riageway, which can accommodate four large auto parallel. The two sides also
have more than two meters wide sidewalks. The railway bridge is 6772 meters
long, 14 meters wide, with the two-track shop. Two trains can be off at the same
time. The bridge on surface of the river is 1577 meters long, and the remaining is
for the highway bridge with the rich Chinese characteristics Double Arch Bridge hy-
perbolic form. 200 iron relieves are embedded into the highway bridge railings on
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both sides, besides, there are 150 pairs of magnolia flower-shaped lights on side-
walks. Each of two north-south ends of the bridge has a 70 mefers high bridge
tower. The lift in the tower will carry people reach the railroad bridge, the road
bridge and the watch station on the tower. In front of each tower, it stands a 10-
metre high sculpture of worker-peasant-soldier. Down the south tower, it is a
beautiful park.

On December 18, 1968, China’s own design and construction of the Nanijing
Yangtze River Bridge was opened to fraffic. It marks a leap of China’s bridge con-
struction. Nanjing Yangtze River Bridge is recorded by Guinness World Revenue.

The completion of the Nanjing Yangtze River Bridge, shortened one and a half
hours by ferry from the river in the past to two minutes by frain on the bridge,
greatly facilitated cross-strait exchanges and the exchange of personnel, materials,
promoting the economic development and people’s lives.
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Nanjing Yangtze River Bridge " "
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The First Chinese Satellite —_—
“Dong Fang Hong No. 1”

he first Chinese satellite “Dong Fang Hong No. 1” was launched on A-

pril 24th, 1970. It was notable in that, at 173kg, it was heavier than
the first satellites of other countries. The satellite carried a radio transmitter. It
broadcast the song of the same name, “The East Is Red”. With the successful
launch of “Dong Fang Hong No. 1”7, China became the fifth country after the Soviet
Union, United States, France, and Japan to independently launch a satellite.
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The First Chinese Satellite e
“Dong Fang Hong No. 1”
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Hybrid Rice s

S ince the foundation of the People’s Republic of China, China has made
one after another outstanding achievements in agriculture technology,
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one of which is the successful development of indica hybrid rice. With the applica-
tion of this technology since 1976, China’s total rice cultivation lands have grown
such rice, which added rice output by some 240 billion kilograms up ftill 1994.
What's more, this technology was exported to other countries.

The research of indica hybrid began in 1964, when a teacher from Hunan
Province, Yuan Longping first put forward the idea of utilizing the heterosis in rice
and initiated the research on hybrid rice in China. At the beginning, he discovered
male-sterile rice. Then he brought forward the third hybriding paddy and carried
out experiments on farmland. Yuan Longping made breakthrough in 1973. He was
the first person to develop indica hybrid rice. The new technology was tested in
many areas of South China in 1974 and 1975, and then extended to other areas.
China became the first country that is capable of producing hybrid rice. Yuan Long-
ping is the first scientist who successfully altered the self-pollinating characteristic of
rice and realized large-scale farming of hybrid rice. This earned him the title “Fa-
ther of Hybrid Rice”. The achievements of Yuan Longping greatly solved the food
shortage, and provided as a solution the worldwide starvation. It is regarded as
the fifth invention after China’s Four Major Inventions, and is acclaimed as the Sec-
ond Green Revolution.
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Hybrid Rice s
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The First Recoverable Remote .
Sensing Satellite

o n November 26, 1975, China launched a recoverable remote sensing
satellite on a Long March launch vehicle. After three days of operation,
the satellite returned as planned, making China becoming the 3rd country to have
successfully developed satellite recoverable technology after the U. S and the former
Soviet Union. Ever since then, information from the satellite has played a vital role
in exploring resources, predicting disasters and mapping topography.
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The First Recoverable Remote .,
Sensing Satellite
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Wu Wenjun and Wu’s Method" "

u Wenjun, a well known mathematician, born in Shanghai in May

W 1919, graduated from Shanghai Jiaotong University in 1940. In 1947,
he went fo France for advanced study in University of Strassbourg. In 1949, he ob-
tained his national doctor's degree of France. In 1957, he was elected as an acad-
emician of Chinese Academy of Sciences (CAS). In 1990, he was elected as an a-
cademician of the Third World Academy of Sciences.

His research work covered a wide area of mathematics. Its main achievements
involved two areas of topology and mathematical mechanization. In the late 1970s,
against the background of great development of computer technology, he has in-
herited and developed the fradition of ancient Chinese mathematics (that is, algo-
rithm of thinking) , and turned to study automated theorem proving, completely
changed the face of this area. As a disciplinary precursor, Wu made monumental
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contributions to the field of topology by introducing Wu’s imbedding and characteris-
tic classes and establishing Wu's Formulae, well-known for Wu’s Method, which
have been widely accepted by his counterparts and had exerted worldwide influ-
ence. Wu's research has made a series of international leading results and has
been applied internationally popular symbolic computation software.

% RXBRRITIE
Wu Wenjun and Wu’s Method" " "
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Hua Luogeng: An Outstanding™
Chinese Mathematician

ua Luogeng (1910 ~1985) was a famous Chinese mathematician, and

H an academician of China Academy of Sciences. He was born on De-
cember 11, 1910 in Jintan, Jiangsu Province. After graduation from Jintan Junior
High School, Hua Lougeng taught humself diligently. He began to teach in Tsinghua

University from 1930. In 1936, Hua Luo-
geng visited and studied in Cambridge U-
niversity in England. Back home, he con-
tinued teaching in the Southwest Associ-
ated University. In 1946, He went to the
United States, beginning research work in
universities such as Princeton. He went
back to China in 1950. In the following
years, he served as a professor in Tsing-
hua University, CAS Institute of Mathe-
matics.

Hua was the founder and pioneer of
many fields in new China’s mathematics
research. He wrote more than 200 thesis
and monographs, many of which have
become classic documents of immortal
value.

Besides pure mathematics research, Hua also did a lot of work in the fields of
mathematics applications. He made the mathematics serve the national economy
and became the first Chinese scientist who closely combined the mathematics theo-
retic studies and practical production, and obtained enormous economic results in
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many fields.

PGP P EAR B ES
Hua Luogeng: An Outstanding”

Chinese Mathematician
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“Long March No.1” ...
Nuclear Submarine

n December 26, 1970, the Chinese launched the first nuclear-powered

o attack submarine, which is the first Han class nuclear-powered attack

submarine. On August 1, 1974, the Central Military Commission issued an order to

name the nuclear submarine “Long March No. 1” (hull number 401) , and put it
into the Navy commission.

The overall design of “Long March No. 1” began from 1966, and lasted a total

of 5 years since the submarine was constructed while it was designed. The first
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shiplofting was set in the shipyard in May 1968 and the entity construction started in
November. The first stage was to build each part of the boat as the whole boat is
divided into 11 parts. In April 1970, the overall water test completed. The cross-
way parallel operations were adopted in the second stage to install the equip-
ments, from the host, cables, instruments to nuclear reactor components. The
third stage was terminal mooring trial. In March 1971 fitting-out in water comple-
ted, followed by the reactor loading. In June, the reactor reached a critical state.
The nuclear-powered submarine went to sea on August 23 for the first navigating
experiment, carrying out the water surface navigation having been in progress suc-
cessively navigates , the periscope’s depth diving and the deep diving trial. The
whole process of navigation was smooth and the function of the boat was fine. In
January 1974, the nuclear-powered submarine joined the navy, carried out its trial
flight, then took service in August in the same year.

The success of the first nuclear-powered submarine indicated Chinese naval
ships and boats equipment technology having arrived at a new stage, showing
Chinese People’s determination of catching up with and surpassing the advanced
world levels. Chinese navy has owned a nuclear-powered submarine, and China
has become the fifth country who owns a nuclear-powered submarine in the world.

“Long March No.1” (No. 401) is the first Han Class nuclear-powered attack
submarine (Type 091) in China. Type 091 Han Class (SSN) submarines are first-
generation nuclear-powered submarines of Chinese navy. All five units of this class
were deployed with the North Sea Fleet of Qingdao. With a fully loaded displace-
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ment of 5000 tons, this class is armed with six 533mm torpedo tubes. Work starte
on the Type 091 Han Class nuclear-powered attack submarine in the late 1950s,
though the first unit ( No. 401 or “Long March No. 1”) was not completed until
1974. The lead boats (401 &402) , relatively noisy submarines based on 1950s and
1960s technology, suffered radiation problems, so from 403 onwards (“Llong
March-lil, IV, V”) the hull was extended 8 meters aft of the sail. The Xia Class
submarines (SLBM) were based on the Han Class units. The first units of this class
(401 &402) had certainly been withdrawn from service, possibly in 2005, while the
three newest boats (403, 404, and 405) remained in service after their mid-life re-
fits and renovations.

% (14 ‘t% {EE L SEL, _l%. ”»” ﬁ%ﬁ
“Long March No.1” ...
Nuclear Submarine
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“Huaguang” Phototypesetting ...

Laser System

T raditional newspaper and books are printed in type. Therefore, it can
not be separated from the “lead” and “fire. ” At that time, metallic
lead was melt by fire, then cast into type. This labor-intensive process polluted the
environment and did harm fo fypesetters’ good health. With the development of
computer technology, electronic laser technology had gradually replaced the
“lead” and “fire. ” “Huaguang” Laser Phototypesetting System is China’s pioneer
in the field of electronic publishing.

“Huaguang” Laser Phototypesetting System began in August 1974. Beijing U-
niversity in May 1975 began to develop Phototypesetting System, presided over by
Professor Wang Xuan and other researchers. On July 27, 1979, in the university’'s
Han Yu Information Processing Technology Research computer room, the research-
ers used their own Phototypesetting Developed Systems, in a very short period of
time, output a sample layout octavo newspaper into a version, comprised of a
wide variety of large and small fonts and complex layout, with six characters “Chi-
nese information processing” as the masthead. This is the first Chinese newspaper
output by Phototypesetting Laser System. The result opened up a clear road for the
world’s most voluminous text—Chinese characters bidding farewell to type printing.
It is of great significance fo realize the modernization of China’s printing press and
publishing areas. At that time, the whole world was astonished by this new print-
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ing industry ,known as the second revolution of China’s printing technology.

(BN HOE R
“Huaguang” Phototypesetting ..

Laser System
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Gezhouba Water Control ...

Project on Yangtze River

he experimental dam of the TGP ( Three Gorges Project) Gezhouba Wa-

T ter Control Project is located at the lower end of the Three Gorges in the

suburb of Yichang City, 2.3 km near Nanjin pass of Xiling Gorge, 38 km down-
stream of the TGP.

The Dam is 2595 meters long, with a total storage capacity of 1. 58 billion m’
and a maximum flood discharging capability of 110,000 m*/s. The two hydro-elec-
tric plants have 21 generating units with a total installed capacity of 2. 715 million
kw. and annual output of 15.7 billion kwh. The annual one-way shipping capacity
of the navigation facilities is 50 million tons.

The construction of the Gezhouba Project, including two stages, started in
1970. On January 3, 1981, the Yangtze River was completely blocked and the con-
struction of the second stage of the project begun. The whole project ended in
1991.
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Gezhouba Water Control ..,
Project on Yangtze River
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The Yinhe Supercomputer

n November 21, 1981, “Yinhe [ ” supercomputer, with a performance

0 of 100 million Flops, was successfully developed by National University

of Defense Technology and got by state verification in Changsha. Yinhe | was at

that time the fastest and most powerful computer. |Its birth filled in the gap in do-

mestic supercomputer research and marked China entering the rank of international

research of supercomputer. China had become the third country in the world which
could develop large-scale computer after the US and Japan.

It was then used in the detection of oil and coal mines. Besides, it was also
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used for the satellite route analysis. At that fime, only a few developed countries
could develop supercomputer. The success of Yinhe brought Chinese computer in-
dustry info a very fast development. After Yinhe one , the Yinhe Two and Yinhe Three
came out in 1992 and 1993 respectively.

In 1997, the large-scale
computer “ Galaxy-ll” that
could calculate 13 billion
times in one second was
developed in the University
of National Defense Science
and Technology.

Galaxy series large-
scale computers developed
by the University of National
Defense Science and Tech-
nology have displayed its
prowess fully in the weather
forecasting, which not only
enabled our country to rank

among few countries that could make mid-term numerical weather forecast, but al-
so remarkably improved the capability of forecasting serious natural calamities and
yield enormous economic and social efficiencies.

i B RSB

The Yinhe Supercomputer
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The Spark Program e

t the end of the 1970s, the reform of economic institution first started in

A rural areas in China. The family output related contract responsibility
system was established and has aroused the farmers’ enthusiasm for getting rich
through hard working and brought about a significant change to the production re-
lations in the rural areas. Since the beginning of the 1980s, the township industries
have developed rapidly and the rural economy has become unprecedented active.
The specialization and commercialization of agricultural production have made the
farmers more and more aware of the importance of science and technology, and
hence the requirements for sciences have widely emerged in the rural areas. In
March 1985, the Chinese government started the reform of scientific and technolog-
ical institution in the whole country, further clarifying the policy for the development
of science and technology, “Economic construction must rely on science and tech-
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nology and scienfific and technological workers to be oriented toward rural econo-
my” , extend research achievements of science and technology to rural areas and
help develop the rural economy. China is a large agricultural country with the rural
population occupying 80% of the national total, and fo solve the problems of agri-
cultural, rural areas and farmers is needed by realizing the modernization of China
and promoting the development of rural productive force. In May 1985, the Ministry
. of Science and Technology submitted to the State Council a suggestion fo “imple-
ment a batch of scientific and technological projects of quick benefit so as to pro-
mote Local economy” , in which the proverb “A single spark can start a prairie fire”
was quoted, hence came the name of Spark Program, meaning that the spark of
science and technology will extend over the vast rural areas of China. The Chinese
government approved the implementation of this program in early 1986.

The Spark Program is the first program approved by the Chinese government to
promote the development of rural economy by relying on science and technology
and is an important component of plans for the national economic and scientific
and technological development. The purpose of the program is to introduce ad-
vanced, appropriate technologies into the rural areas and lead the farmers to rely
on science and technology in the rural areas, promote rural productivity, and expe-
dite the sustainable, rapid and healthy development of agriculture and rural econo-
my.

R KitR
The Spark Program
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% (863 it %) 4 )
National High-Tech R&D"""
Program (863 Program)

ince the 1980s new fides of technical development have produced a

S huge influence on the human beings and evoked a profound revolution

in economy, society, culture, politics, military, etc. at the whole world. In 1983
the United States put forward the Strategic Defense Initiative (i. e. the Star Wars Ini-
tiative) , then came the EURICA of Europe, the Comprehensive Outline of Science
and Technology Progress in Year 2000 of the member countries of the Council of
Mutual Economic Assistance (CMEA) at that time, the Policies for the Promotion of
Science and Technology in the Next Ten Years of Japan, etc. , which are all strate-
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gic plans aimed at the 21st century.

In March 1986, in view of the impacts of competition in the fields of high tech-
nologies in the world on China, four scientists, Wang Daheng, Wang Ganchang,
Yang Jiachi and Chen Fanyun, submitted a letter fo the central government fo sug-
gest that China adopt appropriate countermeasures to trace the development of
high technologies in the world. This letfer received great attention of Mr. Deng Xi-
aoping, who gave the written instruction “Quick decision should be made on this
matter without any delay”. In the following half year, the Program for Hi-Tech Re-
search and Development ( called Program 863 for short) was issued after extensive
and in-depth study by hundreds of Chinese scientists. Since then the development
of research on high technologies has entered a new stage in China. Because the
letter of the scientists and the written instructions were both put forward in March
1986, hence came the name of “863” for the magnificent program.

(RBEARBIE KRR

@ (863 il&l) MWE)
National High-Tech R&D"""

Program (863 Program)
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Beijing Electron-Positron ..
Collider ( BEPC)

eijing Electron-Positron Collider (BEPC) completed its first successful op-

B eration on October 16, 1988. It was hailed as another maijor scientific a-

chievement next fo China’s successful development of man-made satellites, nuclear
and hydrogen bombs and other achievements.

The construction of the positive and negative electron collider is the largest pro-
ject in China’s history. It was proposed by the Chinese American scientist Tsung-
dao Lee when he first came back home in 1972, and was also the last project with
instructions from Premier Zhou Enlai just before he passed away. The project broke
ground in October 1984 and was completed in four years, marking major progress
in Chinese science and technology.

The collider consists of five parts: accelerating electron and positive electron
accelerator; high-speed electron and positive electron storage rings; detector for
collision analysis; synchronized radiation experimental zone for research and use of
the constant rays released by high-speed electrons and positive electrons; and
computer center for analysis and calculation of the whole process with fast
computer. As a complicated systematic engineering comprised of hundreds and
thousands of sophisticated special equipments, its success indicated each equip-
ment, the quality of components, the skill of installing and testing have entered the
international advanced level of the 1980s.

The success of China's first high-energy accelerator Beijing electron-positron
collider evoked strong repercussion in domestic science and technology circles and
also created a stir in the international high-energy physics. Many renowned high-
energy physicists in the world said that the success of Beijing electron-positron colli-
der was a great progress in scientific development of China and also a milestone in
the development of high-energy physics.

HERE www.222b.com AXS: AR



Talk About China in English—Science and Technology

% b 5% 1E 61 HL 0 8L

Beijing Electron-Positron ..

Collider ( BEPC)
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The First Highway— .,
Hujia Express Way

o n October 31, 1988, China has its own highway. Hujia Expressway is a

section entering into Shanghai of 204 National Road (Shanghai to Yan-

tai) , from the Qilian Mountain Road of Shanghai suburb to the south gate of Jiad-

ing County, a full-Inferchange closed equipment for the enfire car dedicated high-
grade highways.

HERE www.222b.com AXS: AR



MFEE VP E—RH
Talk About China in English—Science and Technology

iy
a——

A total length of 20. 5 kilometers highway occupies an area of 45 meters wide,
with a 26. 5 meters wide pavement, 3.5 meters medial strip, two lanes of each di-
rection from upstream to downstream, and there are also 2. 5 meters wide harden-
ed verges on both sides for emergency vehicle use. The highway, for the first time,
intfroduced a modern fraffic control facilities, and three data acquisition systems set
up on the whole road can collect data of speed, models and the passing cars. E-
mergency telephones are offered in very one kilometer, helping vehicle drivers,
road managers keep in touch with the central control room. With a design speed of
120 km, the highway is open to 40000 vehicles day and night.

Bk —
The First Highway— ..

Hujia Express Way
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The First Meteorological """
Satellites “Feng Yun No. 1”

n September 7, 1988, China successfully launched an experimental

O weather satellite. The satellite smoothly entered into the nearly circular

Sun-synchronous orbit, and all the equipments were in working order. Shortly after

the satellite entering into the preset orbit, China’s meteorological satellite ground
station had received meteorological information from the satellite.

This named “ Fengyun
No. 1” meteorological satel-
lite was launched by “Long
March No. 4” carrier rocket
at China’s Taiyuan Satellite
Launch Center. It is the first
domestically developed and
launched polar-orbiting mete-
orological satellite.

The satellite is equipped
with two very high-resolution
scanning radiometer, and a
total of 5-channel defection
can detect the cloud during
day and night, the image of
the earth surface, ocean col-
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or images, water boundaries, ocean surface temperature, snow cover and vege-
tation growth.

The main task of “FY-1” is to obtain global weather information and send
weather data to meteorological satellite ground stations around the world. In addi-
tion, the satellite has the function fo detect particles in the air component, in order
to provide information on space physics research.

After “FY-1” satellite was put into the trial, it has been of great significance in
raising the level of China’s weather forecast, especially in severe weather monito-
ring and forecasting capabilities, offering befter services for the construction of the
national economy.

B HRRBLE N 5"
The First Meteorological """
Satellites “Feng Yun No. 1”
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Long March 3 Launch Vehicle""

ong March 3 (LM-3) is a three-stage launch vehicle, primarily intended
for sending spacecraft into Geosynchronous Transfer Orbit with the GTO
copocny of 1. 5 metric tons and the Iength of 44. 56m. The diameters of the first and

second stages of LM-3 are the
same, 3. 35m and the third
stage, 2.25m. The development
of the first and second stages is
based on the first and second
stages of LM-2C. The first two
stages burn UDMH/N204 as
propellants , while the third stage
of LM-3 is powered by a cryo-
genic engine, using liquid oxy-
gen (LOX) and liquid hydrogen
(W2 ) as propellants. The
launch site is Xichang Space
Launch Center. The CZ-3 launch
vehicle won a perfect success in
April, 1984. The vehicle also
marked the first use of a high
technology upper stage. On April
7, 1990, LM-3 delivered the first
foreign communication satellite,

Asia Sat 1, made by the U. S. Hughes Corporation, into a predetermined GTO. It
was a fotal success and marked the real entrance of Long March launch vehicles for
China into the international commercial launch service market.

HEEE www.222b.com

NIRRT

: SHEAR



mEE P R—RE
Talk About China in English—Science and Technology

i “KIE=5" iz # K 5
Long March 3 Launch Vehicle ™"
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Qinshan Nuclear Power Plan

t- nm

inshan Nuclear Power Plant—independently designed and built by Chi-

Q na—is located in Haiyan County, beside the Hongzhou Bay, near the

big cities of Shanghai and Hangzhou in Zhejiang Province, the first nuclear power

station with a 300MW pressurized water reactor. Begun in 1982, it was connected

to the grid on Dec. 15th, 1991. Its success ended the no-nuclear-power history in

Chinese mainland, and it has acted as the important milestone in China’s peaceful

use of nuclear power. It made China the 7th nation after US, Britain, French, Sovi-
et, Canada and Switzerland in self-designing and self-building power plants.

The second-phase project at Qinshan, including two reactors with a capacity of

600,000kw, joined the nation’s electrical power grid and began generating power
in 2002 and 2004. It still proved China’s competence fo design, construct, manage
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and operate a nuclear plant. The two reactors of the third-phase project, with a ca-
pacity of 700,000kw, jointly developed commercial-purpose heavy- water nuclear
reactor power plant was completed and put into full-capacity operation in 2003.

@ # U HL 3

Qinshan Nuclear Power Plant"""
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Oriental Pearl TV Tower TEE

he Oriental Pearl Tower is a TV tower in Shanghai, China. The Oriental

T Pearl Tower is located at the tip of Lujiazui in the Pudong district. At 468

m (1,535 feet) high, it is the tallest tower in Asia, and the third tallest tower in the
world after the CN Tower and the Ostankino Tower. Construction began in 1991
and the tower was completed in 1994. The tower features 11 spheres, big and
small and the entire building is supported by three enormous columns that start un-
derground. Visitors travel up and down the tower in double-decker elevators that
can hold up fo fifty people at the rate of seven meters per second. The design of
the building is based on a verse of the Tang Dynasty poem Pipa Song by Bai Juyi a-
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bout the wonderful sprinkling sound of a pipa instrument, like pearls, big and small M
falling on a jade plate. As a symbol of the economic reform in Shanghai, it was al-
so the tallest structure in China before it was surpassed by the Shanghai World Fi-
nancial Center. Like the Statue of Liberty in N. Y. , the Sydney Opera House and the
Eiffel Tower in Paris, the Oriental Pearl Tower is also a landmark and a tourist at-
traction in Shanghai, which displays a spectacular view of an international metropo-
lis with the Jin Mao Tower and the Shanghai World Financial Center. Seen from far,
the Yangpu Bridge and the Nanpu Bridge seem like two Chinese dragons frolicking
with the pearls of the Oriental Pearl Tower.

. % iM%
Oriental Pearl TV Tower i
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Jingjiu Railway

J ingjiu Railway (also known as Beijing-Kowloon Railway) connects Bei-
jing West Station in Beijing to Shenzhen Station in Shenzhen, Guang-
dong Province. It then follows the rail-link between Shenzhen to the special admin-
istrative region of Hong Kong to Hung Hom Station (Kowloon Station) in Kowloon.
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It is a dual-track railway. Construction began in February 1993. It was opened
1996, connecting Beijing and Kowloon through Tianjin, Hebei, Shandong, Henan,
Anhui, Hubei, Jiangxi and Guangdong, with a length of 2397 kilometers. Within
Hong Kong, it shares the same pair of tracks with the East Rail Line ( formerly
British Section of the Kowloon-Canton Railway).

Located between Jinghu Railway ( Beijing-Shanghai) and Jingguang Railway
(Beijing-Guangzhou) , it was built to alleviate the congested Jingguang Railway,
and to foster development in the areas to the east of Jingguang Railway.

. BBk
Jingjiu Railway
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Jin Mao Tower

he Jin Mao Tower is an 88-story landmark supertall skyscraper in the Lu-
jiazui area of the Pudong district of Shanghai, People’s Republic of Chi-
na. It contains offices and the Shanghai Grand Hyatt hotel. Until August, 2008, it
was the second tallest building in Shanghai, the third tallest in the PRC, the eighth
tallest in the world. Construction began in 1994 and finished in-1998 with the total
floor area of 278707 ni. The lower 50 floors are made up of offices and levels 51

g
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and 52 are mechanical floors, accessible only by service elevators. The building’s
anchor tenant is the five-star, 555-room Shanghai Grand Hyait hotel which occupies

floors 53 to 87. On Fifty-Six, a col-
lection of restaurants including The
Grill, the ltalian Cucina, the Japa-
nese Kobachi, and the Patio
Lounge, which is located at the
base of the atrium. The Hyatt's fa-
mous barrel-vaulted atrium starts at
the 56th floor and extends upwards
to the 87th. Lined with 28 annular
corridors and staircases arrayed in
a spiral, it is 27m in diameter with
a clear height of approximately 115
m. Club Jin Mao is on the 86th
floor. The 88th floor ( not part of the
hotel) houses the Skywalk, a 1520
m?* indoor observation deck with a
capacity of 1000 people. In addition
to the panoramic views of Shang-

hai, it offers a topside view of the hotel afrium below. It also includes a small post
office.

Designed by the Chicago office of Skidmore, Owings & Merrill, its postmodern

, & K

form, whose complexity rises as it ascends, draws on traditional Chinese architec-
ture such as the tiered pagoda, gently stepping back to create a rhythmic pattern
as it rises.

Jin Mao Tower
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Shenzhou | Experimental ..
Spacecraft

ov. 20, 1999, China
N successfully launched
Shenzhou [ experimental space-
ship on a LM-2F launch vehicle in
Jiuquan Satellite Launch Center,
which laid solid foundation for re-
alizing the strategic target for
manned space flight. Four orbital
test flights of the Shenzhou space-
craft were conducted without
crews. Remained in orbit for 21
hours, it made 14 orbits around
the Earth carrying a dummy astronaut, experimental seeds, national flags and a
banner with signatures of participating engineers and scientists and after that the
descent module lands in centrcl Inner Mongolia Autonomous Region the next day
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The unmanned spacecraft consists of orbit, descent and propulsion modules.
The orbit module is the place where astronauts live and work. The descent cabin
lies in the middle of the spaceship, and is the astronaut's cabin and the command
and control center. It is a airfight structure with a hatch on the top for astronaut to
get in and out of the descent cabin and enter the orbital module, and it is the only
landing part of the spaceship to return into the air and to land on the earth. In ad-
vancement spacecraft has two solar cell wings, attached to the outside of the in-
strument propulsion module below the descent cabin. The two solar cell wing total
area of 24.48 m*, which are deployed after launch and supply the power distribu-
tion. Shenzhou [ experimental spaceship is the important milestone in China’s
spaceflight history.

% b — 57 kAR
Shenzhou | Experimental .,
Spacecraft
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Xlaolangdl Hydro Project

iaolangdi Hydro Project, a large modern water conservancy project, is

located on the lower reaches of the Yellow River, 40km north of the
ancient city of Luoyang in central Chinas Henan Province. As a key Chinese nation-
al project, Xiaolangdi Hydro Project is the largest of its kind on the Yellow River and
second only to the Three Gorges project on the Yangtze River. It consists of a
1617m-long, 154m-high dam, silt-discharge channels and underground generating
units. Preparatory work began in 1991. Main orders were placed in September
1994. One of the landmark events of the project involved diverting the Yellow River.
This took place on 28 October 1997 and became a national occasion. The dam re-
ceived state approval and started storing water in October 1999. It was connected
to the grid in January in 2000 and the whole project was completed in 2001.

Xiaolangdi Project, designed to trap and flush sediments on the lower reaches
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of the Yellow River, could cope during the summer flood season. Xiaolangdi Hydro
Project has been subjected to devastating Yellow River floods and has played an ir-
replaceable role in the agricultural area alongside. In addition, the 1,836mw Xia-
olangdi Project is generating 5. 1 billion kwh of electricity a year. Xiaolangdi is a
multi-purpose project for dredging, flood control, ice control, industrial and munici-
pal water supply and hydroelectric power. It is the key project of Yellow River Pro-
jects, considered as one of the most complicated and challenging hydroelectric pro-
jects in the world. '

,@: A TR K B A 2 TR
Xiaolangdi Hydro Project
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Shenzhou V Spacecraft

henzhou V-atop a Long March 2F rocket—was successfully launched on

October 15, 2003, at 09:00 Beijing fime (UTC +8), carrying one astro-
naut, Yang Liwei. As the country’s first manned space launch, the launch of the
Shenzhou V space capsule, however, will mark China’s entry to an exclusive club
by becoming only the third nation in history to successfully place an astronaut into
Earth’s orbit after the United States and Russia.

Chinese President Hu Jintao
watched the launch of the
spaceship. The Shenzhou pro-
gram, supported and run by the
military, had been carried out
under much secrecy. Most peo-
ple got their first glimpse of the
launch preparations on Monday,
when Chinese state television
began airing news stories and a
documentary on the upcoming
mission. At 09:34 Beijing time
(UTC +8), the astronaut send
the message of “ | feel good. ”
to the earth. And when it came
to the sixth orbiting around the
earth there was the first “sky-to-
ground greeting” between Yang
Liwei and Cao Gangchuan, the
Defense Minister. At 18:40 Bei-
ing time (UTC +8), Yang Liwei displayed the national flag of China and the flag of
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UN and gave the greetings fo the Earth. Yang Liwei also had a communication with
his families at 19: 59 Beijing time (UTC +8).

The launch of Shenzhou V took place at the Jiugian Space Center, in north-
western Gansu Province and landed after orbiting about the Earth 14 times during a
21-hour period in Inner Mongolia Autonomous Region. The orbital module remains
in orbit for several months.
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Shenzhou V Spacecraft
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Power Valley Jinjiang" "

International Hotel

P ower Valley Jin Jiang International Hotel, a 5-star business hotel located
at the core area of the High-Tech Development Zone of Baoding, is 10
\E2
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km to the Beijing-Shijiazhuang Highway. The hotel is located on the city’s major
road-Chaoyangbei Street. The convenient location let you enjoy the very best of the
city and the surrounding areas.

The hotel
has installed pho-
toelectric glasses,
and a photovolta-
ic grid-connected
system. It is the
largest photoelec-
fric mansion that
has solar mod-
ules of 22638 nf
for powering up
the building. At
the same time,
the hotel adopted
the system that
processes urban
wastewater  for
hotel's  cooling,
heating and wa-
ter usage. A truly
remarkable recy-
cing efficiency
marks it an icon
for energy con-
servation and en-
vironment protec-
fion.
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Power Valley Jin Jiang International Hotel, with 23 floors above ground, is a
landmark building of the city. The hotel boasts 291 rooms and suites including su-
perior rooms, deluxe rooms, special view suites and presidential suite. The execu-
tive floors and Power Valley Prestige Club provide the most comfortable and luxuri-
ous living spaces. Each room or suite is uniquely designed and equipped with state
of the art facilities including wide-screen LCD/TV and custom-made matiress. Jin
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Jiang Fu Chinese Restaurant offers Jin Jiang style Shanghai cuisine. The Sunshine
Bar, located at the hotel lobby, is an excellent demonstration of contemporary style
and chic design. Green Valley Café offers more than 200 Chinese and Western di-
shes in a comfortable and elegant sefting. “Dae Jang Geum” Korean Restaurant
provides authentic Korean cuisine; the genuine and friendly hospitality makes the
dining experience ever enjoyable. Celebrity Club, an American style bar, will take
you into an exofic and glaring world where you can fully relax and forget about the
bustling city. Power Valley Hall is an international conference hall that can accom-
modate up to 400 people. More than 10 meeting rooms, equipped with high-tech
facilities, are the places for high-end social gatherings and business meetings.
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Power Valley Jinjiang™""
International Hotel
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The Qinghai-Tibet Railway"""

he Qinghai-Tibet Railway (also “Qingzang Railway ”) begins from
Xining—the capital of Qinghai Province to Lhasa—the capital of Tibet
self-governing province. Begun in 1958 and opened in 2006, it is 1956 km long.

The Xining-Golmud railway was finished in 1979 and put info operation in
1984. The Golmud-Lhasa railway was constructed from 2001 to 2005. The total
Qinghai-Tibet Railway was officially opened on July 1st, 2006. And the Shanghai-
Lhasa, Guangzhou-lhasa, Lhasa-Shanghai and Lhasa-Guangzhou railways began
to work in October that year. There are 45 stations along the Qinghai-Tibet Railway
with the bridges and tunnels covering 8% of the total length. The train runs at a
speed of 100km per hour on the permafrost zones and 120km per hour out of the
permafrost zones. The whole journey costs 26 hours.

The Golmud-Lhasa railway is 1142 km, about 930 km of which would have an
elevation of over 4,000 meters, with the highest point at 5,072 meters at Tanggula
railway station. It also passes the longest plateau permafrost tunnel in the world,
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Kunlun Mountain Tunnel (1686 meters) with an elevation of 4648 mefers. The
completion and opening of Qingzang railway will play a large role in advancing the
development of economy and society, improving the life of people, strengthening
the solidarity of nations and promoting the communication of culture in the areas of
Qinghai and Tibet.
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The Qinghai-Tibet Railway"""
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The Three Gorges Project™ "

he Three Gorges Project (TGP) is located in Sandouping of the Xiling

Gorge, consisting of a large dam across a river, hydroelectric power
station and navigation structures. It is an exceptionally large water conservancy
scheme possessing enormous, comprehensive utilization benefits for flood control,
power generation, navigation, breeding of aquatic products and water supply.

Initial Timetable .

1993 ~1997. The Yangtze River was diverted after four years in November 1997

1998 ~2003 . The first group of generators began to generate power in 2003,
and a permanent ship lock opened for navigation the same year.

2004 ~2009. The entire project is to be completed by 2009, when all 26 gener-
ators (with a combined generating capacity of 18. 2 million kw) will be able to gen-
erate 84.7 billion kwh of electricity annually.
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May 20, 2006 was a historical day for the famous Three Gorges Hydro-electric
Project on Yangtze River: the Three Gorges Dam was officially opened except the
ship lift, nearly 10 months earlier than scheduled. As the largest reinforced con-
crete dam in the world, the main dam has concrete poured to 185 meters above
sea level, and is 2309 meters long. The construction of the Three Gorges Project
was begun in 1994 and the Yangtze River was completely blocked on Nov. 8, 1997
at the Three Gorges when the opening in the diversion canal of the Dam Project
was closed. Hence the natural flow of the mighty river at the Three Gorges is cut.
The construction of the Three Gorges Project entered the next stage: the construc-
tion of the Three Gorges Dam. The Three Gorges Project is the largest hydro-electric
power station in the world, with a combined generating capacity of 18. 2 million kw
and an annual electricity generation of 84.7 billion kwh.
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The Three Gorges Project™ " "
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The Chang’e | Lunar Probe"""

he Chang’e I lunar probe is China’s first lunar probe, successfully
launched on LM-3A rocket on schedule at 6:05 p. m. local fime (UTC +
8) from the Xichang Launch Center, on October 24,2007.

The “Orbiting (Chang’e 1 )” phase of the program has four major goals:

Drawing “ pictures” of &
the Moon and obtaining
three-dimensional images of
the lunar surface. Dividing
the basic landforms and
structures of the lunar surface
and initially making outline
graphs of lunar geology and
structures, so as to provide a
reference and basis for later
soft landings. The orbit of
Chang’e 1 around the Moon
will provide complete coverage, including areas near the North and South Poles not
covered by previous missions.

Probing useful elements on the Moon surface and analyzing the elements and
materials, primarily making maps of the distribution of various elements on the
Moon’s surface. China hopes to expand the number of the useful elements to 14
previously probed by the NASA’s Lunar Prospector, and will conduct an overall
prospect evaluation on some useful resources on the Moon’s surface.

Probing the features of lunar soil and evaluating its depth, as well as the
amount of helium-3 (He) resources.
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Probing the space environment between the Moon and the Earth, recording
data on the primitive solar wind and studying the impact of solar activity on the
Earth and the Moon.

The first picture of the Moon was relayed on November 26, 2007. The mission
is scheduled to confinue for a year. At November 12, 2008, a map of whole lunar
surface taken by Chang’e I was shown to the public.

The launch of the 1. 4 billion Yuan ( $ 187 million) Chang’e I, named after
the Chinese goddess of the moon, is considered to be the first step in China’s
three-stage moon exploration campaign, with the second step being the delivery of
a moon rover, and the third that of a recovery research vehicle to collect soil sam-
ples. The ultimate aim of the Chinese project is to put a man on the moon by 2020.
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The Chang’e | Lunar Probe""
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Sutong Changjiang™

Highway Bridge

he Sutong Changjiang Highway Bridge ( Sutong Bridge) is a cable-

stayed bridge that spans the Yangtze River in the People’s Republic of
China between Nantong and Changshu, a satellite city of Suzhou, in Jiangsu Prov-
ince. The highway is 32. 4 kilometers long. Overall the bridge length is 8,206 me-
tres (26,923 ft) and construction has been estimated to cost about 6. 45 billion
yuan RMB. Sutong Bridge can claim four worlds records. The largest main span
(1088m) : as far as main span is concerned, Sutong Bridge is 200m longer than
that of Tatara Bridge in Japan; the highest pylon (over 300m) ; the deepest foun-
dation (steel casing depth: 120m) and the longest stayed cable (580m). Con-
struction began in June, 2003 and the bridge was linked up on June 18, 2007, one
year ahead of schedule. The bridge was opened to traffic on May 25, 2008 and
was officially opened on June 30, 2008. The completion of the bridge makes the
commute between Shanghai and Nantong, originally completed through ferry
route, shorten to about an hour. 1t brings Nantong one step closer to becoming an
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important part of the Yangtze River Delta economic zone, and has further attracted
foreign investors into the city. The bridge is also pivotal in the development of poo-
rer northern Jiangsu regions.
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Sutong Changjiang™ "
Highway Bridge
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Beijing Capital e
International Airport
B eijing Capital International Airport is located in northeast of Beijing, cap-

ital of the People’s Republic of China, and 25. 35km from the Tianan-
men Square, to the north-east of the Beijing city-center. It is not only an aviation
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gateway of Beijing and a window for international communication, but also a radial
center for China civil aviation network, featured in a large-scale international air-
port, with most important location, biggest scale, fullest facilities and busiest trans-
portation in China.

Beijing Capital International Airport is the only airport that consists of three ter-
minal buildings in China. Beijing Airport was opened on March 2, 1958. The airport
then consisted of one small terminal building, which sfill stands to this day, appar-
ently for the use of VIPs and charter flights. On January 1, 1980, a newer, larger
building opened, with 60000 square meters of space. The ferminal (T1) was lar-
ger than the one in the 1950s, but by the mid-1990s, it was oo small. Terminal 2
(T2) was officially opened on November 1, 1999, with 336000 square meters of
space. Terminal 1 was then closed for renovation affer the opening of Terminal 2
and was reopened on September 20, 2004.

The third colossal expansion, including Terminal 3 (T3), a third runway and a
rail link to the city-center, was completed before August, 2008, in time for the Bei-
jing Olympics. At its opening with a south-to-north length of 2900 meters, Terminal
3 was the largest man-made structure in the world in terms of area covered (986,
000 nf), and a major landmark in Beijing representing the growing and developing
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Chinese city. Fresh from hosting the 2008 Olympic Games and completion of its
new ferminal building, the Beijing Capital International Airport has overtaken Tokyo
Haneda fo be the busiest airport in Asia based on scheduled seat capacity.
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Beijing Capital JhE)
International Airport
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Beijing National Stadium ,..

( Bird’s Nest)

eijing National Stadium (the “Bird’s Nest” ) , is the centerpiece of the O-
lympic Green in Beijing, China. The stadium was designed for use
throughout the 2008 Summer Olympics and Paralympics. The “Bird’s Nest” , with
the building area of 258,000 nf, has room for 91,000 spectators, but the capacity
will be reduced to 80,000 after the Olympics. In 2001, after Beijing had been awar-
ded the right to host the 2008 Summer Olympics, the city held a bidding process to
select the best arena design. The “nest scheme” design, joint venture by archi-
fects Jacques Herzog and Pierre de Meuron of Herzog & de Meuron and Li Xing-
gang of China Architecture Design and Research (CADG) , was approved by as the
top design and became official in 2003.

HEEIEFE www.222b.com AXS: HREHR




AP —FH

Talk About China in English—Science and Technology

Ground was broken in December 2003 and the stadium officially opened in
June 2008. Beijing National Stadium hosted the Opening and Closing Ceremonies,
athletic events, and football final of the 2008 Summer Olympics and the 2008 Sum-
mer Paralympics. Though designed for track &field events of the Olympics, the sta-
dium will continue to host sporting events, such as football, afterwards. It is one of
the most important public space in Beijing and the landmark sports architecture.

% AL A 5 35 (5 8E)

Beijing National Stadium ...
( Bird’s Nest)
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National Aquatics Center ...
( Water Cube)

he Beijing National Aquatics Center (the Water Cube) , is an aquatics
center that was built alongside Beijing National Stadium (the “Bird's
Nest” ) in the Olympic Green for the swimming competitions of the 2008 Summer O-
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lympics. It is one of the landmark buildings in Beijing. Ground was broken o
cember 24, 2003, and the Center was completed and handed over for use on Jan-
uary 28, 2008. The Aquatics Center hosted the Swimming, Diving and Synchronized
Swimming events during the 2008 Olympics with a capacity of 17000 seats that is
being reduced to 6000. It also has a tofal land surface of 79532 nf. Although called
the Water Cube, the aquatic center is really a rectangular box ( g:uboid) -177 me-
ters square and 30 meters high.

The Water Cube is a beautiful but complex building that can give people inspi-
ration and enthusiasm. The outer wall is based on the Weaire-Phelan structure, a
structure devised from the natural formation of bubbles in soap foam. The complex
Weaire-Phelan pattern was developed by slicing through bubbles in soap foam, re-
sulting in more irregular, organic patterns than foam bubble structures. The ETFE
cladding allows more light and heat penetration than traditional glass, resulting in
a30% decrease in energy costs. Comprising a steel space frame, it is the largest
ETFE clad structure in the world with over 100000 m? of over 3000 ETFE pillows that
are only 0.2 mm (1/125 of an inch) in total thickness. The Water Cube is really a
magic architecture.
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National Aquatics Center ...
( Water Cube)
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The Hangzhou Bay Bridge" "

H angzhou Bay Bridge (36 kilometers’ long) is a bridge across Hangzhou
1 Bay off the eastern coast of China. It connects Haiyan in Jiaxing city and
Cixi of Ningbo city in Zhejiang Province. The bridge is the longest trans-oceanic
bridge in the world, one of the masterpieces of modern architecture.

The bridge underwent various feasibility studies for a decade before it was fi-
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nally approved in 2002. Construction of this bridge started on June 8, 2003. The
pening ceremony was held on June 26, 2007 with great domestic media publicity,
though after the opening ceremony, the bridge would only be used for test and e-
valuation purposes. It was opened to the public on May 1, 2008. The bridge re-
duces the previously trip from Ningbo to Shanghai by 120km and alleviates the con-
gested Huhang Highway and Hangyong Highway.

The bridge has six expressway lanes in two directions. The designated speed
is 100 kilometres per hour, and the designed longevity is more than 100 years. The
total investment on the bridge was RMB 11. 8 billion. The bridge is shaped in an
“5” . and the length of the bridge is decorated with flashing lights of different colors
so that to distract from drowsiness, and keep attention on the road instead. This is
also the real reason for “S” shape. There will be a service centre on this express-
way. Mid-way through the bridge, a service island will be built for cars to tum off
the road for rest, food, and a wide-range of services. The island is actudlly a plat-
form resting on piers.
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The Hangzhou Bay Bridge"""
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Shenzhou VII Spacecraft

he Shenzhou VII spacecraft, as China’s third manned mission, was

launched on a LM-2F launch vehicle at 21 :10 on September 25, 2008. It
will be the first fo carry a full complement of three astronauts, Zhai Zhigang, Liu
Boming and Jing Haipeng. At 16:30 on September 27, 2008, Chinese astronaut
Zhai Zhigang opened the hatch of the Shenzhou 7 spacecraft and went outside.
Zhai, who became China’s first-ever space walker, waved to the camera at this
historic moment. For his 20 minute space walk, Zhai wore a Chinese-made Feitian
suit, which is being highlighted as the first indigenous space suit. Liu Boming who
did not actually exit the craft, wore a Russian-made Orlan space suit. With the suc-
cessful space walk, China has become the third country, after the United States
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and Russia, to do so. At 17:37 September 28, 2008, the Shenzhou VIl spacecraft w
landed in Inner Mongolia Autonomous Region.
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Shenzhou VII Spacecraft™ " "
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CCTV Headquarters

T he CCTV Headquarters is a skyscraper that is the new headquarters of
China Central Television. Groundbreaking took place on September 22,
2004. The building is built in two sections that will be completed in December 2007
and in December 2008 respectively. Rem Koolhaas from Holand is the architect.
The building will stand at 234 metres fall and will cover 550 thousand nf of floor
space.

The main building is not a traditional tower, but a continuous loop of five hori-
zontal and vertical sections, creating an irregular grid on the building’s facade with
an open center. Because of its radical shape, it has acquired the nickname da
kocha, translated into English as “Big Underpants” or “Big Shorts”. The construc-
tion of the building is considered to be a structural challenge.
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CCTV Headquarters
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Antarctic Science Inspection

o n November 19, 1984, the Chinese first Antarctic science inspection
team started on a journey to Antarctica by the oceanographic research
ship “Xiangyanghong-X” from the Port of Shanghai. The expedition consisting of
591 members from all over China, covered a voyage of 26433. 7 sea miles and this
journey lasted 142 days. The members of the Chinese Antarctic Expedition carried
out scientific research on biology, geology, physiognomy, upper-atmospheric
physics, seismology, meteorology, mapping and marine science as well as mak-
ing routine observations on such subjects as human medicine and environmental
science, etc. Chinese Antarctic Great Wall Station was built on Feb. 20, 1985, loca-
ted at the southern tip of King George Island in the Shetland Islands of West Antarc-
tica at 62°12'59"S, 58°57'52"W. Chinese Antarctic Zhongshan Station built on Feb.
26, 1989, is located at the Larsemann Hills of Princess Elizabeth Land, East Antarc-
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tica at 69°22'24"S, 76°22'40"E. China is planning to set up a third stafion at the
summit of Dome A, Antarctica, during 2008 ~2010.

\?g MR % 5

Antarctic Science Inspection
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West-to-East Gas"

Diversion Project

he West-to-East Gas Diversion Project, as well as the “West-to-East E-

lectricity Transmission,” and the “South-to-North Water Diversion” is
the government's key national strategic project, aimed at realigning overall eco-
nomic development and achieving rational distribution of national resources across
China. There is a natural gas storage of 26,000 billion m*, occupying 87% of the
national storage, in Tarim Basin, Qaidam Basin, and Szechwan Basin, efc. gas
fields in Western China, among which Tarim Basin in Xinjiang Uygur Autonomous
Region has the capacity of 8,000 billion m*,22% of the national storage. The dis-
covery of the natural gas reserves in Tarim Basin made China the fourth largest gas
country after Russia, Qatar and Saudi Arabia.

The launch of the West-to-East Gas Diversion Project was passed in February,
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2000. It is the landmark project of the Great Western Development Strategy in Chi-
na. The first phase of the West-to-East Gas Diversion Project includes a 4,200km
trunk pipeline running from Lunnan in Tarim Basin fo Shanghai, conveying natural
gas to central China, Eastern China and the Yangtze River delta zone. Finished in
2004, it is expected to have a capacity of 12 billion m* annually. The second phase
of the Project, operated by PetroChina, will have a designed gas capacity of 30 bil-
lion m* annually and the construction will begin in 2008. This second pipeline will be
mainly supplied by Turkmenistan and Kazakstan, the Central Asia-China gas pipe-
line. The third pipeline is designed to convey a joint gas supply from Russia and
Xinjiang to the Yangtze River Delta and the Pearl River Delta.

.ﬁﬁ%ﬁ
West-to-East Gas'

Diversion Project
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Beijing-Shanghai
High-speed Railway

he Beijing-Shanghai High-speed Railway is one of China’s plans for

high-speed frains. Construction started on April 18, 2008, and is
planned to be finished in 2013. It will be 1,318 kilometers long and will be the lon-
gest single-phase high-speed railway ever built in the world. With 21 stops, its top
speed is expected to be 350 km/h (220 mph), cutting Beijing to Shanghai travel
time from 9 hours to 5 hours.

The high-speed railway between Beijing and Shanghai, running through the
municipalities of Beijing, Tianjin and Shanghai and the four provinces of Hebei,
Shandong, Anhui and Jiangsu, connects two large economic areas of China: the
Bohai rim economic sphere and the Yangtze River economic zone. As growing eco-
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nomic bases with rapid development, these areas are not only the driving force for
China’s economic development, but are also at the forefront of China’s opening-up
and parficipation in infernational economic competition. When completed, the
high-speed railway, to be devoted to passenger transport, will ease the traffic
pressure between Beijing and Shanghai. '

@: AU i 3 B
Beijing-Shanghai
High-speed Railway
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South-to-North Water .,

Diversion Project

hina’s south-to-north water diversion project, to bring relief to China's
drought-ridden north by diverting water from the Yangtze River, is an-
other mammoth water conservancy scheme larger even than the Three Gorges Pro-
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ject. The late chairman Mao Zedong first proposed the idea of the diversion project
in 1952, intending the ambitious scheme fo ease the growing water shortages in
the cities of Beijing and Tianjin and the northemn provinces of Hebei, Henan and
Shandong. The south-to-north water diversion project, a result of 50 years of inves-
tigation and research, aims fo divert water from the Yangtze River valley fo the rea-
ches of Yellow River, Huaihe River and Haihe River so as to ensure the water supply
for farming, industry and life in northern China. The project will have three water
diversion routes, namely the eastern route, middle route and western route.

The eastern route is ex-
pected to supply Shandong
Province and the northern
part of Jiangsu, linking
Shandong with the Yangtze
River and bringing water
north to the Huang-Huai-Hai
Plain via the Beijing-Hang-
zhou Grand Canal. Diverted
from a major branch of Yan-
gtze River, near Yangzhou
city, the water will travel a-
long existing river channels
to the Weishan mountains of
Shandong, before crossing
the Yellow River via a tunnel
and flowing to Tianjin.

The central route diverts
water from the Danjiangkou
reservoir on the Han River via
new canals near the west
edge of the Huanghuaihai
Plain to flow through Henan
and Hebei Provinces to Bei-
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jing-a diversion route totalling some 1,246km in length. The nearby city of Tianjin
will also draw water from the trunk line near Xushui in Hebei Province.
Construction of the western route—which involves working on the Qinghai-Tibet
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Plateau-between 3,000m ~5,000m above sea level—will involve overcoming some
major engineering and climatic challenges. Once completed in 2050, the project
will bring water from three tributaries of the Yangtze— the Tongtian, Yalong and
Dadu rivers-nearly 500km across the Bayankala Mountains and then on to north-
west China.

The project was formally launched in 2002. Once it is completed in 2050, a-
bout 38 billion to 48 billion cubic meters of water will be transferred yearly to the ar-
eas with a population of 300 million.

@: i Kk 3
South-to-North Water ...

Diversion Project
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