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FOREWORD

The magnificent and thunderous bore of the Qiantang Estuary has been famous in China since the an
cient time and is among the world’s wonders. The estuary is flanked by Taihu-Lake Plain on the north and
Ningbo-Shaoxing Plain on the south. These plains are flat. fertile and criss-crossed with canals and water-
ways. Convenient transportation has been possible both on land and by boat. These ptains are among the
most productive areas of rice. fish and silk in China and used to be the principal regions from which the
past dynasties derived their revenues. Being at low ground ievels. however . these areas are prone to the
attacks of floods and tides. Thus. beginning in Donghan dynasty (25~ 220AD) . seawalls were constructed
for their protection. These seawalls. being constantiy renovated and upgraded by subsequent dynasties.
evolved to be the elaborate and massive masonry structures of the Ming and Qing dynasties. covering a
fength of over 200 km along the estuary. This project of seawalls has been rated as one of the three out
standing feats of hydraulic engineering in ancient China. It is still shielding vast areas of the plains on both
banks from the attacks of bores and tides. A stretch of these seawalls about 70 km long remains still intact
today.

To the north of the Qiantang estuary is the neighboring estuary of the mighty Yangtze River that car
ries enormous runoffs and large sediment loads. Both estuaries flow eastward and discharge into the
Donghai Sea. which has high tides. Tides of huge volume from the high sea laden with sediment coming
mainly from the Yangtze estuary together with favorable topographic and geological conditions eventually
help shape the mouth of the Qiantang estuary in the form of a funnel with a gigantic. long dune in its nar
rower part upstream. This funnel alignment of the mouth and the presence of the gigantic dune together
give rise to the formation of a high tidal bore in the Qiantang Estuary. Magnificent to look at. the bore is
nonetheless very destructive. In addition. the main channel of the wide and shallow estuary is constantly
shifting. so that the tidal flats come and go from time to time. Consequently . it is difficult. if not impossi
ble. to exploit both the extensive but changing tidal flats and the fresh water resources in the riparian ar
eas. Shallow flow and strong tides would limit passage of boats only to those with scores of tons burden.
During the years of the former Republic of China . several attempts have been made to set up plans to nar
row down the river. as well as to stabilize the channel and reclaim the tidal flats. Because of the lack of
adequate experience to deal with an estuary affected by strong bores and shortage in capital . however .
little was accomplished.

After founding of the People’s Republic of China. a team of experts was gathered together in 1950 to
launch year round hydrological observations of tides and to carry out topographical survey of the river. A
large amount of field data was thus collected. Beginning with 1960. based on the field data accumuiated.
numerical simulation coupled with physical modeling was applied to the studies of various plans of regula
tion. Eventually. the decision was made that regulation of the river should start with the reach between
Hangzhou and Ganpu. This reach was to be gradually narrowed down. along with the stabilization of the
main channel and reclamation of the tidal flats.

After half century of endeavor . with the benefit of strong administrative support from governments at
different levels and close cooperation from the riparian people . engineers have succeeded in carrying out

systematic field observations and in-depth investigations that allow timely adjustment and elaboration of




the design plans and construction schemes. It was thus able to make great progress under the adverse
conditions of constantly shifting channels and attacks of fierce bores. Reguiar year round maintenance and
renovation are combined with scores of short-termed rounds of intensive. large-scaled construction activi-
ties carried out by tens of thousands of the local people. Regulation of the reach of 76 km upstream of
Jianshan has thus been accomplished with the river narrowed down by one-half to three-quarters. Over
half of the regulation work planned for the reach between Jianshan and Ganpu next downstream has aiso
been completed. in total. tidal flats of more than 75000 ha have been reclaimed. Thus by carrying out the
regulation as briefed above. great progress has been made. The defense against floods and tides has
been strengthened. The main channel has been stabilized. Navigation as weli as the drainage of internal
floods has been enhanced. The strain of land shortage for the support of a relatively large population has
been eased. The regional development in economy is thus greatly promoted.

This book records the technology developed and the experience gained in the course of regulation and
development of this unique and extraordinary estuary. Moreover . this book also presents some unusual in-
formation about the impacts of human activities on an estuary. For instance. the Xinanjiang hydropower
station upstream has a large reservoir. The operation of this station and hence the reservoir would change
drastically the yearly distribution of flood-and dry-season runoffs in the estuary. Also. large-scale narrow-
ing of the river reported above presents virtually a new waterway for the passage of tides and bores.
Drastic changes in the distribution of runoffs as well as the channel widths are bound to have important im-
pacts on the characteristics of tides and bores and also of the channels in the estuary.

In view of the foregoing. the writer considers this book as precious or even unique source book in the
field of regulation of alluvial estuaries affected by bores and strong tidal currents.

Among the authors and editors of this publication are the specialists who have engaged in the work
summed up above for 30 to 50 years. This group systematically analyzed the data of continuous field ob-
servations carried out in the last 50 years as well as whatever historical information available in earlier
years. Individuai chapters are devoted to the topics of the historica!l changes in the Qiantang Estuary . hy-
drology of tides. t.ransport of sediment. deposition and erosion of the channel. formulation and execution
of schemes for regulation. environmental impacts and the application of numerical simulation and physical
modeling.

Although IRTCES was not set up until 1984. staff members of IWHR (some of them were later trans-
ferred to IRTCES) have started cooperation with Zhejiang Institute of Estuarine and Coastal Engineering
Research since 1960’s. Among them. was the eminent Professor Ning Qian. The writer was also among
this group of people coming to Zhejiang from time to time. He was thankful for being accorded the privi-

lege of joining some of the research and field reconnaissance work. The cooperation was both fruitful and
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