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Hydrologic Inscription Cultural Relics

in Three Gorges Reservoir Area

FOREWORD

The Yangtze River is the largest one in China, rising in the Qinghai-Xizang Plateau
known as “the roof of the world”. Its stem stream runs through Qinghai, Xizang, Sichuan,
Yunnan, Hubei, Hunan, Jiangxi, Anhui, Jiangsu and Shanghai, and flows into the East
China Sea in the east of the Chongming Island, with its total length of 6 300 km and more.
Thousands of its tributaries run along the South-north orientation and cover 8 provinces and
autonomous region, 1. e., Gansu, Shaanxi, Henan, Guizhou, Guangxi, Zhejiang, Fujian
and Guangdong. The large water system composed of its stem stream and tributaries has a
catchment area of up to 1. 8 million square kilometers, which accounts for more than one-
fifth of the whole country’s area. The Yangtze River spans three large regions of Southwest
China, Central China and East China. The Yangtze Valley, in which there live the people of
one-third and more of the whole country’s population, is either an important birthplace of
Chinese Nation or an economic region of the largest scope and the most solid industrical /a-
gricultural bases in China.

The Yangtze Valley is rich in natural resources, especially in water and hydropower re-
sources potentials. Because of nonuniform temporal and spatial distribution of precipitation,
however, the flood, water-logging and drought disasters have been frequently occurring in
the valley. Especially, there have occurred the serious flood disasters in the middle/lower
Yangtze regions. In order to mitigate and eliminate these disasters and develop the Yangtze
River, as early as the 1950s, Changjiang Water Resources Commission formulated the
Yangtze valley comprehensive development planning, with Three Gorges Project selected as
the key project for regulating and developing the Yangtze. In the past 40 years and more, a
lot of hydrologic, exploratory, surveying and research works were continuously conducted
for the design of this project.

Three Gorges Project is being constructed on the Sandouping river reach of Xiling

Gorge. The catchment area above it amounts to one million square kilometers and more.




This project can efficiently regulate the flood discharging into the middle and lower reaches,
in addition, has the benefits of power generation and navigation. The backwater of Three
Gorges reservoir will reach to Chongging City, with the reservoir length of up to 600 km.
The area of the land inundated and affected by Three Gorges reservoir totals 632 km®, deal-
ing with 19 counties and cities, 13 county seats, 140 towns and thousands of hill villages.
The inundated cities, towns and village residential quarters will be relocated in the resettle-
ment areas, according to the resettlement planning of Three Gorges Project.

There is a very long history of the river water control in China, with a lot of the histori-
cal high/low water conditions recorded. In the Three Gorges reservoir area, the late labour
people left many world-rare historical materials of high/low water by means of the historical
documents and the stone inscriptions during their long-term struggle against the flood, wa-
ter-logging and drought disasters. The hydrologic inscription relics refer to these physical
stone inscriptions recording the high/low water events. A lot of the hydrologic inscriptions
in Three Gorges reservoir area have a long recording period and wide distribution range,
thus, possessing a very high value of science, history and art. These hydrologic inscriptions
are an important basis of designing the Gezhouba and Three Gorges projects, in the mean-
while, provide the hydropower engineering construction in the upper Yangtze region, the
urban flood defense, the meteorological research and the navigation development and others
with very precious historical hydrologic data.

Three Gorges Project formally started to construct in 1994. It is planned that the river
closure will be carried out in 1997 the first batch of generation units will be put in operation
in 2003; and whole project will be completed in 2009. After impounding of Three Gorges
reservoir, most of hydrologic inscriptions in the reservoir area will be inundated. All sec-
tions of people are deeply concerned at them, and the state has instructed the relevant de-
partments to take some remedial measures. Under the charge of the Resettlement Develop-
ment Bureau of Three Gorges Project Construction Commission of State Council, the
Changjiang Water Resources Commission organized again the relevant personnel to survey
and recheck the hydrologic inscriptions in the Three Gorges reservoir area in 1994. And, on
the basis of the obtained results, a photograph album entitled Hydrologic Inscription Cultur-
al Relics in Three Gorges Reservoir Area has been compiled. The publication of this album
not only can leave a precious cultural heritage for later generations, but also serves as a pro-
tective measure to these hydrologic inscriptions.

Because of the album composed of the photographs entirely, and, only with some brief

and dispersive written commentaries, it might be not convenient to read it. In view of this,




the process of the Yangtze historical high/low water surveys and the features/value of the
high/low water inscriptions are summarized as follows:

The survey and research work of the Yangtze high/low water started from the early
1950s. According to the statistical data, the 10 comparatively large scale surveys were car-
ried out on the Yangtze main stem between the upstream Yibin City and the downstream
Daitong City, of which 3 surveys conducted in 1956, 1959 and 1966 are relatively systematic
and complete. The 3 surveys revealed more than 60 historical high water years and more
than 2 800 high water marks.

In the upper Yangtze region, the inscriptions and marks recording the floods occurring
in such 8 years as 1153, 1227, 1520, 1560, 1788, 1796, 1860 and 1870 may be used to ex-
actly quantify the corresponding flood stage, of which the 1870 flood stage is the highest
one, and the inscriptions recording the high water occurring in this year are also most,
about 100; in 1153, least, only 2.

In the middle 1960s, in order to make sure of the Honghua-year and Hongwu-year high
water problems spreaded then in the local upper Yangize area, a special investigation of
combination of the hydrology and archaeology was carried out by the Changjiang Water Re-
sources Commission and other relevant units on the inscriptions on the rock, the dates of
ancient buildings and the high water marks on them, and the diluvial deposits in ruins
ground on the upper Yangtze stem and its tributaries.” The investigation showed that the
Honghua-year and Hongwu-year flood discharges are far less than the 1870 one; the ru-
mours are wrong. Then again, as for the investigation of the flood marks on the Huangling
Temple building near the Three Gorges Project damsite, in terms of analyzing the inscrip-
tions on the stone tablets and the dynastic style, the element from and the rising/declining
histories of this building as well as the relevant historical documents, the conditions of vari-
ous floods occurring during the period of more than 360 years from 1618 when the temple
was built to the year of survey were found out. It was proved that the floods occurring on
the river reach between Chongging City and Yichang City since completion of the temple did
not exceed the flood occurring in 1870.

In the 1970s, three special surveys on the low water inscriptions were carried out along
the river reach from Chongqing to Yichang. The main surveying objects include: the Lotus
Flower Stone at Jiangjin City, the Good Year Tablet at Chongqing City, the White Crane
Sill at Fuling City, the Dragon Backbone Stone at Yunyang County and the Water Falling
Tablet at Fengjie County. Through these surveys, a lot of the low water data collected, of

which the inscriptions at the White Crane Sill ranked as the state’s specially protective cul-




tural relic, amounting to 163 pieces or 30 000 characters, recorded the low water conditions
of 72 low water years during the period of more than 1 200 years from the year 764 to the
present.

In addition, in order to make sure of the Yangtze historical floods, since the 1950s, a
lot of manpower has been inputted to consult the flood-related historical documents collect-
ec in the libraries and archives in Beijing Municipality and the Yangtze Valley. As a result,
a lot of firsthand materials, including the photographs and rubbings, were obtained, of
which the local histories and the palace files obtained only from the region above Yichang to-
tal 760 and 600 pieces respectively.

During the period from May, 1994 to October, 1995, three recheckings/surveys were
carried out by the Changjiang Water Resources Commission on the hydrologic inscriptions in
the Three Gorges reservoir area. The results showed that among original 174 high water in-
scriptions, 89 had been destroyed and another 15 damaged due to effect of the natural and
artificial factors, the rest, only 70, remained in good condition. There are a lot of the low
water inscriptions in the Three Gorges reservoir area. Because these inscriptions are under-
water in most time of a year, they are better preserved.

The Three Gorges reservoir area’s hydrologic inscriptions have the following features:
long recording years, abundant content and the concrete positions/dates of the high/low wa-
ter stages occurring; numerous stone tablet inscriptions and their wide distribution range;
accurate high/low water stages recorded by the inscriptions; the inscriptions’ contents in
correspondence with those described by the local histories, for confirming each other.

Along the Chongqing — Yichang stretch of the Yangtze stem, the earliest date of the
high water inscription capable of exactly quanlifying the flood is the year 1153, and the low
water inscription, the year 764. It is rare at home and abroad. As seen by the contents of
inscriptions, most inscriptions showed the concrete positions/dates of the high/low water
stages recorded. For example, the stone inscription at Lianghui Village, Fuling City, said,
“High water occurring on June 16, 1870; Water stage falling to ordinary one on June 217.
Some high water inscriptions made a comparison between the high water stages occurring in
the different years. For example, the stone inscription at the Zhongzhou Town of the
Zhongxian County said, “The high water stage occurring in 1227 was three chzs (1 meter =
3 chis) higher than that occurring in 1153”. On the White Crane Sill of Fuling City, there
are more than 100 hydrology-related inscriptions. These hydrologic inscriptions’ outsland-
ing feature is all taking the “Stone Fish” as a standard to describe the river water stage fluc-

tuation. For instance, the inscription made in 971 said, “The river water stage was falling
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so that the Stone Fish appeared out of the water surface, and the low water stage was 5 chis
lower than the Stone Fish”; also, the inscription made in 1086 said, “The low water stage
was b chis lower than the Stone Fish”. As for the low water inscription, no so complete in-
scriptions like those at White Crane Sill have been discovered on other large rivers in China.

In the Three Gorges reservoir area there are numerous hydrologic inscriptions, the high
water inscriptions of 174 pieces, the low water inscriptions over 4 river stretches. The in-
scriptions deal with many high/low water years, of which the historical large flood years
amount to 19, the historical low water years, 93. The high water inscriptions are distribut-
ed over the riparian places in the Three Gorges reservoir area. And, in the same high water
year, there are also numerous inscriptions, for instance, 100 pieces, in 1870; 21 pleces, In
1788; these inscriptions are basically distributed at the riparian places along the Three
Gorges reservoir river stretch, and can better reflect the high water stage conditions along
this river stretch in the corresponding high water year.

The Three Gorges reservoir area’s hydrologic inscriptions showed the quite accurate

water stages, because most high water inscriptions had such words as “Water Level Rising

» »

Here”. In addition, the symbols “~?” and “=’

were used in the inscriptions to mark the
water stages then, which provide the modern surveying of those high water stages with the
concrete positions. Based on the analysis of the Yangtze’s geologic/geomorphic data, the
river channel of the Chongging — Yichang reach keeped stable in the last 1 000 years. The
flood surface curve obtained from 1870’s hydrologic inscriptions is basically in agreement
with that observed in modern times, which shows the reliable flood stages recorded by the
inscriptions.

The Three Gorges reservoir area’s historical high/low water stages were recorded not
only by various stone inscriptions but also by the local histories of the riparian counties and
states, and, the contents of both inscription and local history are in agreement, which may
be used for confirming each other. For above-mentioned inscription at Lianghui Village of
Fuling City, or “High water occurring on June 16, 1870; Water stage falling to ordinary one
on June 217, the corresponding content written in the Fuling State History is “On June 16—
20, 1870, the river water was strongly rising and flowing into the city, with a lot of the res-
idential buildings on both banks inundated. It is the biggest disaster in several centuries”.
Also, the high water stone inscription at Mixi of Wanxian City said, “River water stage
rised here on June 19, 1870”. ; the corresponding content written in the Wanxian History is
“The river water was flooding on June 15, 1870; the river banks were inundated on June 16;

the river water came to the vicinity of the city wall on June 17, and to the screen wall of the




county government office on June 18; on June 19, it was heavily raining through the night,
and the river water stage was suddenly rising, resulting in the whole county seat inundated
next morning. ” Such a description of the flood process is an important supplement to the
stone inscription at Mixi, and is very precious.

Hydrologic inscriptions have a very important scientific and applied value, and the par-
ticular attention has been paid to them by the hydrologic circles as well as the water conser-
vancy, the meteorology and navigation departments. The determination of a design flood in
terms of the hydrologic stone inscriptions is a Chinese hydrologic analysing method, and its
creativeness has been generally recognized by the water conservancy engineering circles in
the world.

The Gezhouba Project, a river run hydropower plant, is a counter reservoir of the
Three Gorges Reservoir. For the Gezhouba Project, the design peak flood is a very impor-
tant factor affecting its scale and safety. It was the flood-related historical documents (dis-
parsing upstream/downstream of Yichang, dealing with more than 2 000 years) and the
Three Gorges reservoir area’s flood inscriptions (dealing with more than 800 years) that
were used to determine the dam’s design flood standards and corresponding design flood dis-
charges. Through the comprehensive analysis, the 1788 peak flood of 86 000 m’/s and the
1870 peak flood of 110 000 m®/s were selected as the design flood and the check flood re-
spectively.

The hydrologic inscriptions and the surveyed historical floods were also applied to the
design of Three Gorges Project. The current design flood calculation mainly adopts the fre-
quency analysis method in China, namely, on the basis of the flood sample, the peak flood
discharges / flood volumes in correspondence with the relevant design standards are calcu-
lated by means of the mathematical model. In general, the representativeness of the record-
ed flood sample is unsufficient, and the design floods calculated from it tend to have a com-
paratively large error of sampling. Application of the historical flood data, especially the
very-long-time historical floods, to the frequency analysis method may reduce the error of
sampling, resulting in reasonable calculating results. For the design flood calculation for
Three Gorges Project, although at the Yichang Station there are more than 100 years’
recorded hydrologic data, as a whole, the representativeness of the flood sample is still un-
sufficient. In view of this, a lot of the Three Gorges reservoir area’s hydrologic inscriptions
and the relevant historical documents were used to calculate the peak discharges/the vol-
umes of the Yichang Station’s historical floods since 1153, and, these calculated historical

flood data have been applied to the design flood calculating for Three Gorges Project. Thus,




the problem about extension of the rare frequency part of the frequency curve has been satis-
factorily solved.

Among the low water inscriptions at White Crane Sill, the lowest water stage occurring
in 1140 is close to one occurring in 1937. In terms of this fact, the representativeness of the
existing recorded low water stage sample may be assessed. And, it may be for navigation
planning’s, irrigation development’s and meteorology research’s reference.

Most inscriptions at White Crane Sill were made by the well-known literati and calligra-
phers through the ages, and these inscriptions have been known as “the Underwater Forest

of Stetes”. They have not only scientific and historical values, but also artistic value. So,

they have been treasured by relevant experts and scholars.




