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The Evolution of the Grand Canal
A Paper Narrating the Historical Development of the
Grand Canal with Certain incidental Criticisms on Its
Construction and Operation

by
Shu-t'ien Li, Ph. D. (Eng.);
Member of Council and Executive Secretary,
North China River Commission.

The famous Grand Canal, formerly the Imperial Canal of
China. is the earliest and, in many respects, the greatest piece of
engineering work ever accomplished. It was parrated in W. H.
Wilson's “Brief Review of Railroad History'' as the first one we
have of its use for commercial purposes in the record of human
history, It was also related in Mr, A. C. Jones’ Report to the
United States Government in November 4, 1889, as “known the world
over”. lt is the longest canal in existence, extending from latitude
30 degrees N. to 40 degrees N., from Hangchow, the principal
city of Chekiang province to Peping. the abandoned capital, covering
a distance of approximately 1,000 miles. It is a work of various
ages, and is partially artifitial. It crosses both the Yangtze River
and the Yellow River, and for many centuries it has been the main
line of communication between the North and South, The original
object of its construction was to supply the capital with food during
the times of predatory vars of the Mongols, and its main use
during the greater portion of the distance ‘was to convey to the
capital the rice iribute from the provinces adjoining the Lower
Yangtze River, and hence has been known as the Yun-Liang-Ho
(the Grain Bearing River). It has been utilized in the past few
centuries for commercial purposes as well, and the part it has
played in the political, economic, and social history of our people
_is beyond estimation.
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The canal was built in no fewer than 3,000 years The
work was initiated in 540 B.C. when Fu-Tsai, the Prince of
W, built the first section between Yangchow and Tsing-Kiang Pu,
about one hundred miles, where it formerly crossed the old bed
of the Yellow River, dry since 1854, when the river, at a flood,
deserted its former bed and made a new channel to the Gulf of
Péhai. This first section is mainly natural. The intermediate part
between Tsing Kiang-Pu and Lin-Tsing-Chow, in the extreme north
of the province of Shantung, is for the most part artifitial, and
dates back from the Yuan Dynasty in the early part of the
thirteenth century,

From Lin-Tsing-Chow to Tientsin the canal occupies
part of the course of the River Wei, more or less navigable as
far as Wei-Hwei in the province of Honan. From Tientsin to
Tung-Hsien, in like manner, the grain is carried along Pei-Ho also
called Pei-Yun-Ho (North Grain Bearing River); and from Tung-
Hsien to Peping, a distance of nearly 14 miles, advantage has
been taken of the bed of the Hwon-Ho to form a water passage,
through which the rice, transferred to small boats, is dragged
with difficulty.

The first portion of the canal is mainfy formed by connect-
ing a string of lakes, of which the Kao-Yu and Pao Ying are the
principal ones, by a series of short canals, the largest of which
extends from the former discharge of the Kao-Yu Lake from
Kwa-Chow to Yangchow. |

In the year 608 A.D., Emperor Yang of the Sui Dynasty
ordered 1o have the canal improved and extended for the purpase
of accommodating traffic and preventing floods -in the lower
country. Consequently an important line of embankment was built
all the way from Yang-Chow to Hwai-An, a distance of about
100 miles. This embankment is the principal one and indeed it
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may be said the only important engineering work in connection
with the canal. It is in places from 20 to 30 feet high, with
a width at the base of 100 feet, and is peirced by numerous
over-flow or irrigation sluices. With this exception there were
no material obstacles to be overcome in the construction of the
canal requiring engineering skifl. The chief labor was in éutting
the connecting links and in building the embankments, on which;,
we learn, 300,000 men were at times employed.
| The river Hwai which drains the greater part of the
province of Honan, and much of that of Anhwei, formerly flowed
past the town of Fwai-An into the Yellow Sea, havingA in its
course formed the large body of water known as the Hungtszé
Lake. At some time previous to the twelfth century, by digging
connecting channels the water of the Hungtszé Lake was led
into the Kao-Yu, and the lower course of the Hwai, from the
Hungtszé to the Sea, became in consequence silted up. Prevented
by the embankment above mentioned from spreading over the
lower country, they were led along the line of the canal to the
neiborhood of Yang-Chow, some 20 miles northeast of Chin-Kiang,
where they found their way to the sea by the town of Sien-Nii-
Miao, partly flowing into the Yangtze and partly irrigating the
fertile district known as Kiang-Pei,

In the beginning of the thirteenth century the old Yellow
River, which then discharged into the Gulf of Péhai near the
northern boundary of Shantung, burst its bank, in the prefecture
of Tung-Chang in Shantung, and flowed through the level strait
between eastern and western Shantung to Tsing-Kiang-Pu, Here
it seems to have occupied the former channel of HuHwei. The
time was one of political trouble in the former empire and the
Yellow River was probably neglected; anyhow, after occupying
this channel for about 80 years, a fresh breach, also of the right



bank, occured near Kaifung, the capital of Honan. The water
submerged the same country as in 1888, and finaily making théir
way to Tsing-Kiang-Pu joined the former course and made their
way to the sea past Hwai-An.

As soon as the new course Was put in some sort of order
the p0551b111ty of occupying the portion of the former channel
from near Tung-Chang to Tsing-Kiang-Pu, as a canal, seems to
have presented its-self to the Emperors of the Mongol Dynasty then
ruling at Peping. This Dynasty indeed did the most for the Grand
Canal. When Kublai Khan established his capital at Peping,
he conceived the idea of the building a national waterway to
connect the capital with the rich cities in the South. As there
was not sufficient supply of wvater, connections were made in
1279 with River Wen, flowing from the celebrated Taishan in
Shantung, and the Sze which formerly flowed directly into the
sea near Hai-Chow, in the northern part of Kiangsu. Both of
these rivers rise in the highlands and spread out in their lower
levels into more or less shallow lakes, varying in extent according
to the season. As the soil to be excavated—the bed of a post
Tertiary sea—was a light sandy loam, and the lake lay close to
the course of the channel, the work involved was of the simplest,
mainly consisting of some masonry dams, still existing, which turned
off the course of the streams. Rising in the highlands and having
comparatively short courses, the water of these rivers is subject
to sudden fluctuation, and, at times, the canal from Lung-Wang-
Miao, its summit level, to Tsing-Kiang-Pu is almost dry; while
at times it is too full to be available for traffic. The bed falls
considerably, and in order to surmount the difficulty and obtain
water enough to float the boats making use of the canal, our
engineers had recourse 1o probably the most pramitive and ineffective

expedient ever iried.



5

At intervals the banks of the stream were contracted and
what are denominated “Ch'as’’, our Chinese name for lock,
built ; each of these consists of a masonry chamber 22 feet wide
and from 150 o 200 feet long, grooved at the sides to permit
the planks of wood being slipped down to formi a dam. At
ordinary times the canal is closed, but when the rice tribute
boats artive the sluices are drawn, and the boats are laboriously
towed through the sluice, a couple of hundred men working with
rude capstans being frequently required to pass each boat, an
operation involving from half an hour to an hour. Owing to
the waste of water involved in this operation only a few boats
can pass at a charge ; the remainder have to wait till the dam is
replaced and the upper reach filled with water 10 a sufficient
height. In consequence of the delays the boats bearing the rice
tribute starting from Tsing-Kiang-Pu, in the early spring usually
arrive at the summit level, at Lung-VWang-Miao, as late as the
middle of June, their average days work amounting only a
few miles.

From Lung-Wang-Miao northwards to its junction with
the Wei at Lin-Tsing, the canal is wholly artifitial. The soil
here is a light loamy sand, and with the exception of a slight
slope of about 15 inches in the mile towards the Gulf of Péhai
the surface is practically level. In selecting Lin-Tsing as the
point of junction our former Chinese engineers, with no knowledge
of leveling beyond the flow of water in a dich, adopted too
low a‘point, and when the canal was made the numerous “Ch'as”
became apparently a source of trouble, The canal here consists
merely of a ditch 34 feet wide at the water level, and when
full about 5 feet deep. As no permanent stream flowed through
this district, the canal was supplied from the Wen at the summit
level at Lung-VWang Miao; but the supply being intermiuent and



— —

the southern portion with its wasteful system of haulage requiring
the entire supply, the northern could only be accommodated
intermittently. ,

As soon, then, as the rice tribute boats arrived at Lung-
Wang-Miao the southern sluices were closed and the water
diverted to the northern. The gradient along the line adopted
was found inconvenient, while, owing to the destruction of forests
in Shantung during the Tsing Dynasty, the supply had gradually
dwindied down. Qur former engineers, to overcome the difficuity,
adopted a still more extraordinary expedient, and deliberately set
to convert the channel, never very straight, into a series of the
most extraordinary serpentine bends, in some places increasing
the distance between points in the proportion of 3 to |, and on
the whole distance, carefully measured, by 8 to 5. Even with
this the difficulties of navigation were so serious that afier the
rice tribute junks were flushed through, the canal was closed
for the remainder of the waterways, and as no culverts of discharge
from west to east were ever formed the country lying west of
the embankment was converted, in a great measure, into a
swamp,

From Lin-Tsing onwards as the boats passed along the
natural water-ways of the Wei-Ho and the Pei-lHo no alterations
of any sort were effected ull Tung-Hsien was reached. From
this place to Peping a small river was utilized but in same rude
and ineffective way as before, though improvement is said to
be made in 1285, and the rice transferred to small boats was
simply hauled up the inclines. .

' The skelton of the Grand Canal from Peping to the
Yangtze River was completed in 1320, and the tribute rice as
well as other goods can then be transported from the Yangtze
valley directly to Peping. The speed with which the shipment
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was conducted was exceedingly slow. The rice which [eft
Tsing-Kiang-Pu in April did not reach Peping till September, crews
of 50 to 60 men being required to haul by main force the
cargoes of from 100 to 150 tons with which the junks had
originally been freighted. |

From Chin-Kiang to Hang-Chow, the country is low and
level and watered by innumerable lakes and streams. These have
been connected by channels cut at different times during the last
3 to 4 centuries, and which form an almost complete waterway,
available during 6 to 7 months of the year.

Upon the part of canal from Chin-Kiang to Hang-Chow,
the traffic is very great, as the waterway connects Hang-Chow,
Hu-Chow, Ch'ang-Chow, Wou-Hsi, Chin-Kiang, etc., all are rich
cities in Kiang-Nan. ' -

The history of the Ming (960-1276) and Tsing (1277-1911)
Dynasties was full of accounts, memorials, and mandates on how to
get a sufficient supply of water for the canal, how to prevent the
water from doing damage to the canal and the farm land, and how to
protect the canal system from the menacing influence of the Yellow
River. In the year 1845, the Yellow River again burst its bank, this
time on the left, and resurned approximately its former course to the
Gulf of Péhai. The new stream cut in two the canal between
Tung-Chang and Lung-Wang-Miao, and for many miles obliterated
all vestiges of its course. During the eighties by dint of great but
unskilled labor, a connection was opened, but at the end of the last
century the difficulty between the Yellow and the Wei Rivers was
caused by excess rather than want of water. Enormous embank-
ments of loam and kaoliang rods have been formed to prevent the
entrances of the river waters, and these are at ordinary times closed
by dams of the same materials. On the arrival of the rice tribute fleet
about the end of June, these are temporarily removed, and the boats
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carried in by the flush of the stream to find their way down the
incline to Lin-Tsing., So overcharged with silt is the stream of
Hwang Ho that the operation of floating the junks northward and
back again in the Autumn causes an annual silting up of the bed to a
“height of from three feet or upwards near Tung-Chang to a foot or
less near Lin-Tsing, and this deposit has each year to be dug out
before a boat can pass.

Looked at from an engineering point of view the whole of
the canal from Tsing-Kiang-Pu to Lin-Tsing must be considered as
not worth criticism while economically it is a serious burden on the
resourse of the former empire. Had it ever been made use of for
more extensive commercial purposes, our couptry might have derived
considerable benefit, though at an exaggerated cost, but so bad were
the arfangement that it was only slightly utillized for purposes of
trade and very little local traffic existed along it.

In the later days of the eighteenth century, the canal -was
the 'only highway between the North and the South and lavish sums
were spent for its improvement and maintenance. The best talented
men of the country were employed to take care of the canal and to
supervise the transportation of the tribute rice.  But with the introduc-
tion of steam navigation and transportation the usefulness of the canal
was overlooked. The whole organization was broken up and the
government ceased to take any interest in the work. _‘

In 1910, following a disastrous famine in the Hwai district,
the late Mr, Chang Chien organized a Survey Bureau at Tsing-Kiang-
Pu and tried to influence the government to repair the Grand Canal so
as to give the Hwai River a more efficient outlet. This was the first
attenipt of our people to introduce modern scientific methods of
improving waterways. The Survey Bureau did very valuable work
and it was upon the data collected by that bureau that the Red Cross
engineers were able to draw up a scheme for the improvement of the
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“Hwai River. A very careful survey of the Grand Canal from the
Shantung border to the Yangtze River has already been made and the
Bureau is now completing the survey of all the effluents and de-
fluents of the Inner and Central Canal.

In the early part of 1916, a loan of 3,000,000 gold dollars
was arranged between Kin-Pang-Ping, Director of Conservancy
Boafd, and the American International Corporation for the improve-
ment of the Grand Canal from the Shantung border to the Yangtze
River, The agreement was signed on May [3th, 1916, but nothing
has been heard of the agreement since that time.

While Mr. Chang Chien was conducting his canal survey
in Kiangsu Mr. Pan Fu organized a similar institution in Shantung and
started to make a survey of the Grand Canal in that province, On
November 20, 1917, afier a long series of most complicated and di-
fficult negotiations an agreement was signed by Mr. Hsiung-Hsi-Ling.
represented the Chinese government, and the American International
Corporation. The agreement provides the issue of 6,000,000 gold
dollars worth of bonds for the improvement of the Grand Canal south
of Tientsin in the provinces of Hopei and Shantung. It was under-
stood that 2,500,000 gold dollars worth of bonds were to be issued in
Japan. A party of American engineers headed by Mr. Joseph Riply,
arrived in China in September, 1918, and the engineers at once began
to make the survéy and collect the necessary engineering data, A
year later the American International Corporation sent out its consult-
ing engineer, Mr. John R. Freeman, to make a final study of the -
problem, Both Mr. Riply and Mr. Freeman expressed a very favor-
able opinion of the problem and made strong recommendations to the
American International Corporation 1o start the work, but there has
been no indication of work. After about one million gold dollars
had been spent the Canal Board closed its doors on Oct. 1, 1922.

The Kiangsu Grand Canal Board at Yangchow was
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orgmizgd in the fall of 1920 with Mr. Chang Chien as the Director.
The Kiahgsu __Provinciall Assembly appropriated in 1923 a sum of one
million dollars a year out of the surplus land tax and likin duty for the
improvement of the canal, to last for three years, The Board in the
begining had one American engineer to assist in designing and
canstruction.

‘Before the National Government at Nanking was organized
the maintenance of the Grand Canal was divided into different
‘sections, each being controlled and looked after by special organiza-
tions appointed cither by the Ministry of Interior or by the Governer
in whose province the canal happened to be. The canal from
Tung-Hsien to Yang-Chun was under the jurisdiction of the Pei-Yun-
Ho Conservancy Bureau under the Metropolitan Governer, while the
canal in the Chihli (now Hopei) Province was under the Chihli
Conservancy Bureau = The canal in Shantung was nominally under
the Shantung Conservancy Bureau and the Board for the Control of
Shantung Waterways. The canal from the Shantung border to the
Yangrze River was under the charge of the Kiangsu Grand Canal
Board and the canal in Kiang-Nan, was under the charge of the
Kiang-Nan Conservancy Bureau and, finally the last section-in Che-
kiang was under the jurisdiction of the Chekiang Conservancy
Commission. | | |

As a closing remark, the writer wishes to indicate here that
he has presented in the foregoing paragraphs only a historical
development of the Grand Canal from its initiation in 540 B.C. when
Fu-Tsai, the prince of Wuy, built the first section between Yangchow
and Tsing-Kiang-Pu to the organization of our National Government
at Nanking, and that he will write, as soon as he has studied all the
available material, another paper on the present status of the Grand
Canal and how it may be improved to the country’s best 2 dvantage.



