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1. A bird's eye view of the headwork and the Two Kings

Temple from Yulei Mountain.

2. Three principle projects of the Dujiangyan Irrigation Sys-
tem include the Fish's Mouth, Feisha Spillway and Lidui Hill
Hill.
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3. The Fish's Mouth water bifurcation mound and the check
gate built on the Waijiang River in 1974.

4. A.In the front of the crescent water bifurcation embank-
ment is the concrete-poured Fish's Mouth.

B.The surface water of the Minjiang River is diverted into
the Neijiang River by the arc-shaped water bifurcation
mound.

C. The Anlan Cable Bridge spans the Jingang Embank-
ment and the Neijiang River.

D. The topography and the bend make the silt and sand at
the bottom of the Minjiang River move to the Waijiang River.

E. The intake work on the Heisha River.

5. The part of the Dujiangyan Irrigation System that is near
Minshan Mountain never freezes up even in the snowy
season.

6. The Neijiang River water flows through the ancient sys-
tem to the prosperous Western Sichuan Plain.
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Foreword

Ancient Shu Civilization Arose in
A Gathering Place of Mountains
and Rivers

Prehistorical legend has it that Great Yu con-
trolled water at the Minjiang River of Sichuan.
According to Shang Shu(Collection of Ancient
Texts, whose compilation is generally attributed
to Confucius) that he did it in the upper reaches
of the Minjiang River in the northwest part of
Sichuan, where the early Cancong clan of the
Yu Tribe rose during the Xia and Shang dynas-
ties (2100 BC-1100 BC). He had the canals dug
and floods diverted there. Great Yu's endeavor
in bringing water under control was significant
to the early settlers who were developing irri-
gating agriculture there.

The Dujiangyan Irrigation System, also an
ecological project, proves to be a permanent
water control solution to the area. Construc-
tion of the project started in 272 BC when Li
Bing was the governor of Shu Shire, and was
completed in 256 BC. Then, why did people
build it? Ancient Chinese books tell us that
they built it for the purposes of irrigating,
navigating (including rafting) and draining
floods.

The Dujiangyan Irrigation System is lo-
cated in the northwest part of the Chengdu
Plain at where the Minshan Mountains and the
Minjiang River meet, with Jianshan Mountain

(Yulei Mountain) to its immediate east, and
Zhaogong Mountain (Damian Mountain),
Qingcheng Mountain and others to the west.
Its geographical location and practical usage
prove that Li Bing was very scientific in choos-
ing the site. Firstly, it was built on a piece of
land that is more than 700 meters above sea
level and slightly slants to Chengdu, which is
about 500 meters above sea level. So it makes
water diversion easy. Secondly, the system
built at where the mountainous area and the
plain meet can take the advantage of the
terrain to effectively control the river water.
Thirdly, Being only 50 kilometers away from
Chengdu, it provides convenience for a
comprehensive solution to the irrigation and
navigation of the plain.

The core system is largely comprised of the
Fish Mouth (a water bifurcation mound), the
Feisha Spillway, and the Baoping Sluiceway.
Standing on Yulei Mountain, one can overlook
the whole system clearly. The Fish Mouth di-
vides the Minjiang River into two parts, and on
the tail of it, there is the 200 meters wide Feisha
Spillway on the west bank of the Neijiang River.
The Baoping Sluiceway, situates between Lidui
Hill and cliffs of Yulei Mountain, is a narrow
passage controlling water flowing into the
Neijiang River, and is also the only project that
has born traces of a lot of hard work. The other
two projects seem to have been well integrated
with the surrounding areas, and traces of hu-
man work have faded away.

The earliest historical records about Li
Bing's contributions in building Dujiangyan
Irrigation System can be found in the River and
Canal Book of Historical Records. Since then
history books of different dynasties have re-
corded his contributions as "cutting Lidui Hill
and digging two rivers in Chengdu.” It is ex-
actly the crucial part of the system. During Li
Bing's time, Yulei Mountain stood in the way
and made the Minjiang River overflowed. Li
had the mountain cut and made a solid and du-
rable sluiceway there. The sluiceway has played
a significant role in channeling water to irri-
gate farmland and mitigating floods.

Experts find that the Fish Mouth is not at
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its original site where Li Bing had it built more
than 2,000 years ago due to changes of water-
course and water level in the Minjiang River.
The Baoping Sluiceway, however, remains in-
tact and is still in use today. The digging of
the Pijiang (Zouma) and Jianjiang (Baitiao)
rivers were subsidiary projects of the Lidui Hill
Cutting Project. The two rivers, which origi-
nate from the Neijiang River (within the
Dujiangyan Irrigation System), and flow to
Chengdu in two directions, have brought
Minjiang River water to the vast expanse of
the Western Sichuan Plain as well as ancient
Chengdu City, helping make the Chengdu
Plain "a land of abundance."

Make the Best Use of the Situa-
tion

At that time, it was a huge project that took
about ten years to finish. The Construction work
proved to be very hard, and builders encoun-
tered many technical problems they had never
experienced before. Li Bing adopted a scien-
tific plan and simple methods, and made it a
great work unprecedented in human history and
beneficial to future generations as well. He also
forecast the performance of the system before
its completion. There are some people both at
home and abroad who still cannot quite under-
stand how a seemingly simple work like the
Dujiangyan Irrigation System can continuously
work for thousands of years. The secret lies in
"diverting water without using a dam." It is
known that challenges for any water conser-
vancy project are from floods and mud. In the
headwork of the system, there is no dam can be
found, but a combination of advantages of ter-
rain and the harmonious performance of the
Fish's Mouth, the Feisha Spillway and the
Baoping Sluiceway, ensures that the system can
automatically solve problems caused by mud,
pebbles and floods. In this way the watercourses
will not be blocked, and the water flow will
remain unchanged.

An annual dredging system is also practiced
in Dujiangyan in the low water period in win-
ter when it is slack season. During the annual
dredging, silt is removed and embankments are

reinforced to keep a sound performance of the
headwork. The inscriptions of "dredging deep
and damming low" in the Two Kings Temple
reveal the main points of the annual dredging
system. Besides the headwork, the trunk canal,
its many branch canals and countless farmers'
weirs also abide by the annual dredging system.
Unlike the headwork, an important project
which needs government's involvement, most
of the canals and weirs are managed by farm-
ers themselves according to set regulations.
Thanks to the annual maintenance and
reconstruction, the number of the arable lands
the Dujiangyan Irrigation System is able to ir-
rigate has increased, from approximately 66,667
hectares during the Han (206 BC-220) and Jin
(265-420) dynasties, through 200,000 hectares
in the first half of the 20th century, to 667,000
hectares today.

Automatic Regulation with No
Dam

Those who come for the first time are often
attracted by the magnificent role Lidui Hill
plays, but the foremost important part of the
headwork is the Fish's Mouth water bifurcation
mound. As the first such water diverting project
in the world without using a dam, the Fish
Mouth bifurcates water flow and removes sand
and mud automatically with the help of natural
geographical conditions. Instead of passively
stopping or blocking up, Li Bing diverted wa-
ter currents, so the result is a most creative
project-the Fish Mouth-that can endlessly draw
water and divert floods.

The "yan" in "Dujiangyan" refers particu-
larly to the Fish Mouth water bifurcation
mound. The crescent mound is built in the
middle of the river. Its tip pointing northwest
resembles the mouth of a silver carp, hence the
name. The Minjiang River is divided here into
two rivers. The one in the east is called the
Neijing (inner) River. At the foot of Yulei
Mountain, it bends towards Lidui Hill along the
arc-shaped curve of the water bifurcation
mound. The water in the river is for irrigation.
The other one is called Waijiang (outer) River.
It is remained as the mainstream of the Minjiang
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River, and is used as a spillway and for dis-
charging sand.

During the spring when there is not much
rainfall in the area and the water level in the
Minjiang River is low, the main stream of the
Minjiang River is in stright line with the broad
Neijiang River, and the river water will flow
automatically to the Neijiang to irrigate rice
seedling beds in need of spring water. Because
of this reason, the Waijiang River has little wa-

River, and the rest flows to the Waijiang River.
‘ However, in the swelling season, the Waijiang
River takes 60 percent of the river water, and
leaving the remaining 40 percent to the Neijiang
River for irrigation. The crescent mound to-
gether with the arc-shaped banks make the wa-
ter at the riverbed that carries sand and mud
‘ automatically flow to the Waijiang River with
convex banks. At the same time, the surface
water with little sand and mud is automatically
diverted at the Fish Mouth to the Neijiang River.
This is why the irrigation area can always keep
| plenty water for farming, but will not suffer

from floods.
Since the water bifurcation mound was

ter left. During the summer time, when exces-
sive rain water and mountain floods submerge
shoals in the middle of the river and the low
banks, the mainstream of the river shifts to the
Waijiang River, leaving not much water in the
Neijiang River. The water is automatically di-
vided among the two rivers in a proportion var-
ies with water level, topography and season. In
low water seasons, about 60 percent of the
Minjiang River water flows to the Neijing

made, it has been playing an active role in wa-
ter and floods diversion and removal of sand in
the place. So it was called "golden mound" in
ancient times, meaning "solid and lasting." Of
the two banks of the Fish Mouth, the one by
the Neijiang River is 680 meters long, and is
called Neijingang Bank. The other bank that
stretches for 750 meters long is called
Waijingang Bank. According to historical
records that Li Bing used bamboo baskets filled
with pebbles to construct the main body of the
mound and the "fish mouth". Because the bas-
kets were made long and twisted, so they were
also called "pebble snake baskets." The space
among pebble stones allows water to permeate,

effectively alleviating the pressure from wal-

lops of large water bodies. The interlaced and |
overlapped mass tends to form a massive body

underwater that is tough and with a strong pull-

ing force. So when the foundation is removed,

the whole body will sink accordingly and the

banks will not be destroyed by floods.

" Bamboo baskets have been used for nearly
one thousand years. It is not only because the
cost is low, but also because they can be made
in every farmhouse. A basket can only be used
for five to ten years, so a lot of new bamboo
baskets will be made every year to take the place
of the old ones at the annual maintenance of
the structure.

There was a long controversy in the Yuan,
Ming and Qing dynasties on whether continu-
ing to use bamboo baskets, or adopting other
methods, for instance, building stone walls
underwater. And exploration in the field has
never ceased since. Before any substitute could
be found, people still used bamboo baskets, or
a compound structure made of bamboo baskets
and underwater stone walls. According to the
Guanxian County Annals that during the reign
of Emperor Qian Long (1736-1795) of the Qing
Dynasty, as many as about 2,920 big baskets
were needed to make the structure.

According to historical records that when
the Minjiang River burst an unusual flood in
910, the water bifurcation mound was washed
away several hundred zhang (three zhang equals
ten meters). Huang Jing, county magistrate of
the time had it restored in the lower reaches of
the river. Experts find that the present pattern
and structure of the irrigation system was built
by Huang Jing. Since then there were always
some people in the following dynasties tried to
make renovation of the Fish's Mouth in an at-
tempt to make it a more solid structure.

The Fish's Mouth is a man-made
masterpiece. At the Baiheyou (around present
Yanjingtan, Baisha Town) in the upper reaches
of the river, the original site of the Fish's Mouth,
there were three stone figures standing in the
river water. They were erected there by Li Bing
to observe and measure the water level, and
judge the function of the Fish's Mouth. It was

12



| believed that the huge stone figures, about four
to five meters tall each, were also built to calm
the water force. The inscriptions on the Li Bing's
[ stone statue unearthed from the Waijiang River
near the Fish's Mouth in 1974, prove that that
they were also considered to expel evil spirits.
Besides floods, topography and renovation
plans also made the Fish Mouth move from its
original site. For instance, during 1925 and
1929, Chengdu water conservancy official Xing
Wen had the structure moved 67 meters
downstream. In 1974, when building a check
gate on the Waijiang River, the Fish Mouth was
moved slightly west. Variations on the struc-
tures have also been made in each feudal
dynasty. It is said that the Fish Mouth is now
the only headwork project left with traces Li
Bing's original projects. In fact, the Fish Mouth
itself is a variant whose change, no matter in
structure or location, always adapts to the
change of the environment and changing water.

This is also the secret of success of this perma-
nent project.

Land of Abundance

When Italian traveler Marco Polo came to
the west region of China in the 13th century,
he was deeply moved by the prosperity and
beautiful landscape in Sichuan. As the first for-
eigner arrived the place, he recorded what he
saw and felt in the province that had the largest
population in China. Joseph, a scientist and
explorer of the National Geographic Society
came to Chengdu in 1920. He described
Chengdu as "one of the first cities in the world
that boast an advanced irrigation system." He
said that Sichuan, Chengdu in particular, was
"land of abundance and an oriental Eden." This
can be attributed to a developed agriculture sup-
ported by the Dujiangyan Irrigation System.

The Dujiangyan Irrigation System was con-

structed in a very special period in history dur-
ing which the Qin Kingdom destroyed the Shu
Kingdom, the system of prefectures and coun-
ties was practiced. the country was in the pro-
‘ cess of unifying, and great changes have taken
place in political and economic fields and in
production technologies. The policy of "re-

claiming the land" of the Qin Kingdom elimi-
nated the field boundaries of slave owners, and
made irrigation projects, dam building and can-
nel digging possible. The great value of the
Dujiangyan Irrigation System soon began to be
seen. According to the Historical Records, it was
very convenient to and from Chengdu by boat.
History books all have recorded the look of the
Chengdu Plain after the Dujiangyan Irrigation
System was built. In Geographic Record of the

8. RSMERA, mBRERITHESUR L LRSI Z A .

7. The ancient irrigation system takes on a new look in the
Water Discharging Festival in the Clear and Bright Festival.

8. On a fine day, looking far into the distance, you will find
the Dujiangyan Irrigation System is close to Minshan
Mountain.

7, BROBUKEDR, BDELEUVOFTHERICZZE
Nnd.

8, BN2BIESHSHSHDE. EHDBEIEWWAR
FEBNCIE<REL D0

History of the Former Han Dynasty, the plain
was described as a place with fertilized land,
rich water resources, dense forests and bam-
boo graves, and rich produce of vegetables and
fruits. A prosperous and poetic Westen Sichuan
Plain was also depicted in the Ode to the Shu
Capital. Perhaps, the most detailed description
can be found in Hua Yang Guo Zhi, a book
written by Wang Qu of the Jin Dynasty (265-
420). In the book, the author said that the

stretches of fertilized fields in Sichuan produced
rich products. On the "land of abundance,"
floods and droughts complied with the humans'
will, and no lean year, no famines would occur.

The vast Chengdu Plain is crisscrossed by
canals, dams, pools and reservoirs which help
make automatic irrigation possible. Droughts
as well as floods are also avoided with the help
of the Dujiangyan Irrigation System, which
automatically regulates the volume of water for
farming. So ancient people called the place with
rich water resources and fertilized farmlands
"land of abundance." Probably, here visitors
cannot view large-scale agriculture and a de- |
veloped mechanization of farming, but they can |
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have an experience of the simple and traditional
farming.

Fan Chengda of the Song Dynasty (960-
1279), was once an official in Sichuan. As an
official charging of farmland, he presided the
annual water releasing ceremony. He knew
clearly the relationship between a well-to-do
life of local people and the Dujiangyan Irriga-
tion System, and he expressed his understand-
ing of the situation in one of his poems. Since
the end of the Han Dynasty and the Period of
the Three Kingdoms (220-280) Shu Brocade
has enjoyed a reputation throughout the
country. During the Tang (618-907) and Song
dynasties, weavers rinsed brocade in the
Liujiang River (present Nanhe River) believ-
ing only the river water can make brocade bright
in color. Later on, this river was called Zhuojin
River, or Jinjiang River in short. Because there
was a developed brocade weaving industry and
many official brocade weaving mills, Chengdu
was also known as Jinguan (official brocade)
City or Brocade City.

Since the Dujiangyan Irrigation System has
a far-reaching impact on the society, economy
and culture of the Chengdu Plain. In regard of
this officials of the feudal dynasties attached
much importance to its management, mainte-
nance and expansion. It was particularly true af-
ter an annul repair system was set up in the Song
Dynasty. Technological renovation was applied
to the maintenance and renovation of the impor-
tant parts of the project. During the Yuan ( 1206-
13680), Ming, Qing dynasties and even in the
first half of the 20th century, renovations were
made ranging from the Fish Mouth's structure to
materials used to reinforce it.

Today people in Chengdu know that
Dujiangyan is the lifeline of the city. Those who
have visited Chengdu, no matter Chinese or
foreigners, will marvel at the long-standing
structure and its great contribution to the wel-
fare of human beings. Some people think it is
the most human project in the world, for hu-
man beings’ welfare is greatly taken into con-
sideration when planning and building the
project. At the same time, it is also the man-
made project that pays most attention to the

ecology on the Earth. Because of this,
Dujiangyan, a world cultural heritage, along
with the adjoining Qingcheng Mountain has
become a tourist destination. The harmonious
water drawing and irrigating mechanism be-
tween the Dijiangyan Irrigation System and
Qingcheng Mountain is an example of respect-
ing laws of nature.
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