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Synopsis

The 1998 flood attacked Central and Northeast China and caused the most serious
flood damage, which is estimated as the biggest one since the foundation of China in
1949. To enhance the flood control of major rivers and lakes, structural measures,
such as constructing and consolidating river levees, are emphasized as the measures
taken in previous flood damage years. Through brief description and analysis to cur-
rent flood control measures in the Yangtze River Basin, some problems concerned are
presented. Since the United States and Japan have successful experiences on flood
control, their measures concerning comprehensive flood control including structural
and non-structural measures are introduced. Consequently, the feasibility to imple-
ment such measures in the Yangtze River Basin is discussed and some significant
measures, which can be taken at present, are proposed.
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1. Introduction

Devastating floods hit Central and Northeast
China in the summer of 1998 and caused the most
severe flood disaster losses since the foundation of
China in 1949. During the period, various com-
ments on flood reasons and flood control measures
were reported through mass media. Low flood con-
trol standard system, ecological environment dam-
age and special climate conditions were treated as
major reasons for 1998 flood disasters in China
by most people. Also, based on such viewpoints,
some suggestions such as improving levees, ban-
ning illegal land reclamation, enhancing soil and
water conservation, and constructing large-scale
flood control projects are proposed.

Following 1998 summer floods, Chinese gov-
ernment has set to improve flood control ability
of the Yangtze and Yellow Rivers and of China’s

other major rivers and lakes in a short period. The
construction and reinforcement of levees have be-
come a matter of top priority in China. The goal
is to build major river levees into first-class ones
with the standard designed to withstand the worst
flood with one hundred-year return period. How-
ever, compared with previous flood damage years,
structural flood control measures such as improv-
ing levees and constructing reservoirs are still em-
phasized than non-structural ones.

Looking back on the Yangtze River flood con-
trol history of the recent H0 years from 1949 to
1999, there is a contradictory evidence. On one
hand, unprecedented progresses on Chinese water
conservancy construction have been made. For in-
stance, major levees and branch levees have been
constructed and improved; a large number of reser-
voirs were built; many flood diversion and deten-
tion areas were constructed along the middle and
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lower reaches of the Yangtze River. On the other
hand, flood damages remain increasing according
to the statistics from the Ministry of Water Re-
sources of China. The evidence indicates that the
structural projects alone have not effectively re-
duced flood damages. Current situation of flood
prevention and disaster reduction in China is very
similar to that in the developed countries such as
the United States, Japan and the Netherlands dur-
ing the period from the 1960’s to the 1980’s. At
that time, flood damages remained high even with
the addition of flood control investment on struc-
tural projects.

With rapid economic development after the
1980’s in China, the process of urbanization results
in increasing concentration of property and popu-
lation in flood-prone areas since there are conve-
nient conditions and abundant resources. Conse-
quently, even if the same level disastrous floods oc-
cur, more severe flood damage is possibly caused.
China is a developing country, it is very difficult or
unrealistic to require higher standards to all struc-
tural projects for flood control in a limited period
although it may be necessary. Whereas lacking ef-
fective flood control measures, flood damage will
impede social and economic development severely.
In this case, it is much necessary to study more
effective flood control countermeasures.

Comprehensive flood control including struc-
tural and non-structural measures have been put
forward firstly by the United States around the
1960°s and then were taken as a reference by other

countries such as Japan, France, Canada to make
their respective flood control strategies according
to each national conditions. In spite of the differ-
ent conditions from those countries, China still has
many similar problems on flood control with them.
Considering these factors appropriately, it may be
possible or effective to apply their experiences on
flood control into China.

For the above-mentioned purposes, in this pa-
per, firstly, the authors analyze current flood con-
trol measures in the Yangtze River Basin and
their problems, since the Yangtze River is the
biggest river and suffered much flood damage in
1998 flood. Then, some achievements made by
the United States and Japan on their flood con-
trol measures are introduced. Finally, the feasi-
bility to implement comprehensive flood control
measures in the Yangtze River Basin is discussed
and some significant measures, which can be pro-
moted as soon as possible based on the authors’
opinions, are proposed.

2. The Yangtze River Basin and Its
Flood Control

2.1 General situation

As the biggest river in China, the Yangtze
River has a total length of about 6,300 km and
a total watershed area of about 1.8x106km?. As
shown in Fig. 1, Yichang and Hukou divide the
whole river into three parts: the upper, middle

7 )
s A
14 =~ 8
[ Y o
‘ b e
\
] AN -
{ %\ = ,
. %; N,
\\ =<\‘-::f S
— N %
\ ‘%e
\,
\‘%
{2 aiel
~ . \2 [
~ & B
plE N\ . 2
] z Tezyon - £
- B . L L 8
. | sy w
N l': § J 2 i dichang, ¥ \ S
river or lake  basin boundary \ ; h;ngshn A n/”
; \ § AN
capital v N o - N
P \z 2 4F U
g ‘ps\\ o Guiyang f}. o i
Scale \ H Nl S -, 7
0 100 200(cm) N i L =T
—— "’ {8 N\ A,
N2 - L_/_

Fig. 1 The sketch map of the Yangtze River Basin

—330—



and lower reaches. The area along the middle and
lower reaches is usually called the middle and lower
floodplain of the Yangtze River since the river
slope is very mild and both bank side plains are
mainly alluvial, in which population of 1/4 of to-
tal China is concentrated. Compared with total
river basin, the middle and lower floodplain has
an area of about 126,000 km?, however, in which
flood damages are frequent through history.

The middle and lower floodplain of the Yangtze
River is flooded regularly due to heavy rainstorms.
Because of vast catchment area, flood seasons of
local areas and tributaries of the Yangtze River
are quite different and generally appearing ear-
lier in the middle and lower basin than in the up-
per basin, earlier in the southern area than in the
northern area. Consequently, water stages of the
middle and lower reaches are usually raised be-
fore floodwater coming from the upper reaches.
Such flood combinations is very disadvantageous
for flood control. High water stages of the middle
and lower reaches reduce the discharging capacity
of the river greatly, whereas floods from the upper
reaches have high peak discharge and much vol-
ume. In addition, because of low water velocity
and sediment deposition due to mild slopes of the
middle and lower reaches, the discharge capacity
of the middle and lower reaches is low.

The situation is especially severe along
the Jingjiang River Reach from Zhicheng to
Chengling ji as seen in Fig. 2. Therefore, it is said

that flood control of the Yangtze River Basin pri-
marily deals with disastrous floods, which occurred
in the middle and lower basins. Accordingly, flood
control of the middle and lower reaches principally
copes with floods around the Jingjiang region.

Since the foundation of China in 1949, the
biggest flood in the Yangtze River Basin occurred
in 1954 with an occurrence frequency of 1%. This
flood was a standard to formulate the flood control
planning in the Yangtze River Basin. According to
the latest version of flood control planning made
in 1980, a design flood with an frequency of 1%
is treated as the worst one, which should be with-
stood through the combined usage of river levees,
flood control reservoirs, and flood diversion and
detention areas.

Once such a design flood occurs, under the con-
dition of full use of river levees, which are improved
according to the 1980 standard, excess floodwa-
ter of 50x10°m? cannot be safely carried by river
channel, and it still must be diverted into flood
diversion areas to avert the destructive flood dis-
asters. The diversion or detention areas for ex-
cess floodwater of about 50x10°m3 are shown
in Table 1.

Besides this, if an exceptional flood with a fre-
quency of less than 1% occurs, no suitable coun-
termeasures can be taken to withstand it by the
current flood control measures. Such a kind of
flood has occurred in 1870. However, it is said
that the completion of the Three-Gorge Dam will

Fig. 2 The sketch map of the Jingjiang Region



‘Table 1 Major flood detention areas for diverting
excess floodwater

Detention Areas for Flood Diversion
Flood Diversion Volume (x10°m?)
Jing jiang 5.4
Dongting Lake areal!l 16.0

Honghu 16.0

Wuhan areal? 11.0

Hukou areal® 5.0

Notes:[1} including 24 polders* located around
the Dongting Lake area; [2] including 6 polders
around the Wuhan area; [3] including 2.5x10°m?
of Huayanghe detention area, Anhui Province and
2.5%x10?m® of Poyang Lake, Jiangxi Province, re-
spectively.

* A kind of small-scale flood detention area in the
Yangtze River Basin, which is surrounded by low
standard embankments.

improve the current flood control standard of the
middle and lower floodplain of the Yangtze River
from 1% to 0.1%. In addition, the dam will assure
that flood diversion and detention areas will not
be used even in the occurrence of a flood of 1%.

2.2 Flood control measures and
problems

To defend from exceptional floods, since 1949,
about 3,500 km major levees and 30,000 km branch
levees, 48,000 reservoirs and 14 major flood diver-
sion and detention areas have been built for flood
control and other objectives in the Yangtze River
Basin (Yu, H.Q., et al, 1998). In addition, river
regulation works such as river cutoffs and revet-
ment construction were also made in past years.
Moreover, non-structural measures such as flood
forecasting and warning, flood fighting and flood
relief systems have been established although they
are very limited. Structural projects mainly in-
cluding levees, flood diversion and detention areas,
and reservoirs play a leading role in flood control
as discussed below.

(1) Reservoirs

As shown in Table 2, presently there are nearly
48,000 reservoirs constructed in the Yangtze River
Basin and they provide a total storage capacity
of 122.2x10°m3. Unfortunately, their storage ca-
pacity for flood control is very limited and cannot

be much effective. Because most of middle and
small reservoirs are generally designed for irriga-
tion, power generation and fishery, they have no or
little capacity for flood control. In addition, there
is no flood control reservoir along the main chan-
nel of the Yangtze River except the Three-Gorge
Dam that is now under construction. Most of large
reservoirs are constructed for multipurpose use,
and they can only protect the middle and lower
reaches of tributaries on which they are located,
but they are almost impossible to provide an effec-
tive protection to the middle and lower floodplain
of the Yangtze River.

Table 2 Reservoirs of the Yangtze river Basin

Reservoir Type | Number | Storage Capacity
(x10°m?)

Large type 105 73.3

Middle type 887 224

Small type 47,008 26.5

Total 48,000 122.2

Furthermore, although the Three-Gorge Dam
will provide storage capacity of 22.15x10°m?® for
flood control but its construction still lasts 10 more
years from now. Besides this, the Three-Gorge
Dam only controls a catchment area of about
800,000km? upstream of Yichang which occupies
about 44% of total catchment area of the Yangtze
River Basin. Therefore, it is difficult to say the
completion of the Three-Gorge Dam will solve all
flood control problems of the Yangtze River Basin.

Without question, the more dams are con-
structed the more capacity for flood control is
expected. However, except for current economic
conditions of China, the problems such as envi-
ronmental deterioration, population immigration,
and farmland submerge, which result from dam
construction, must be taken into account.

(2) Flood diversion and detention areas
The construction of flood diversion and deten-
tion areas is an expedient measure to give up local
interests for the sake of important cities and eco-
nomically developed-zones located along the mid-
dle and lower reaches of the Yangtze River. Until
now, about 40 flood diversion and detention areas
along the middle and lower reaches of the Yangtze
River Basin are constructed. They have a total
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area of 12,000km?, a total population of 5.7x 10°
and a total storage volume of 64x10°m®. Among
of them, 14 are major flood diversion and deten-
tion areas.

However, the usage of flood diversion and de-
tention areas is becoming more difficult than ever
due to rapid economic and population growth in
those areas. For instance, the population of the
Jing jiang flood detention area has increased from
170,000 in 1954 to 510,000 in 1998. In this sit-
uation, if the Jingjiang detention area for flood
diversion is operated, it is estimated that about
300,000 people need to evacuate for refuge in a
short time. It can be easily imaged how much dif-
ficult it is for ordinary people to take such a huge
refuge action. Therefore, as seen during the 1998
flood, although the water stage at Shashi gauging
station has exceeded 45.0 m four times which is a
planned water stage for operating the Jingjiang
flood detention area, finally the Jingjiang flood
detention area could not be put into use. This is
by the two major reasons of the difficulty to move
a large number of people and the losses due to
flooding, besides the correct flood forecasting and
regulation as reported by the newspapers.

(3) River levees

The Yangtze River levees were constructed
mainly along the middle and lower reaches since
flood disasters occurred mainly near these areas
through history. By now, about 3,500 km major
levees and 30,000km tributary levees have been
built and improved wholly for three times since
1949 through raising, widening and strengthening
according to gradually improved standards at dif-
ferent periods as shown in Table 3. Until now,
most levees have a standard with a frequency of

Table 3 The improvement of river levees

Period
1949~1954

Standard for Improvement

The highest water stages of
the 1931 or 1949 flood

The highest water stages of
the 1954 flood + an extra
height of 1.0m

Extra height of 0.5~0.8m
over levee elevations com-
pleted in 1972

1954~1972

1972~present

about 10%~5%.

However, due to the difficulty of usage of flood
diversion and detention areas and insufficient flood
control capacity of reservoirs as discussed above,
river levees actually become the principal means
for flood control. In this situation, to defend from
the flood with the frequency of 1%, high standard
of river levees is required.

Furthermore, if flood diversion and detention
areas are not taken into account for diverting ex-
cess floodwater of about 50x10°m3, floodwater
should be carried mainly through the river. In
this case, it is estimated that current major levees
must be raised 2~3 m more to assure the secu-
rity of the middle and lower floodplain. In addi-
tion, the improvement of levees will bring about
additional requirements such as preparing earth-
work of about 7.6x10°m3, digging out farmlands
of 6,480 km? and moving population of 1.0x10°.
Besides, tens of thousands of floodgates, pumps,
bridges and so on would be reconstructed accord-
ing to the new levee standard.

Actually, the flood with a frequency of 1% is
not the worst through history. Considering much
worse one, which occurred in 1870 with a frequency
of 0.1% as a reference for the levee, much high levee
may be required.

On the other hand, present flood stages of the
middle and lower reaches and lower reaches of trib-
utaries have surpassed the ground elevations of the
middle and lower floodplains by several to tens me-
ters. The high levees may cause more severe dam-
ages when they are broken. This situation indi-
cates that the suitable levee standard is necessary,
but does not mean that the higher the river lev-
ees are, the safer the floodplains are. Therefore, as
concerns levee raising, it seemns to be impossible to
improve the discharge capacity of river, whereas
the construction and reinforcement of levees are
necessary to improve levees quality.

Based on the above-mentioned considerations,
although flood control level has been improved
greatly through constructing a large number of
structural projects in the past 50-year, there still
exist many problems resulting from rapid social
and economic development. To meet the require-
ment of current flood control, the reinforcement of
existing structural projects or the construction of
new structural projects may be possible but very



difficult to realize them in a short period under
Chinese current national conditions. Experiences
either from China or other countries indicate that
the structural projects are not enough to reduce
flood damages. In this situation, it is necessary to
develop other measures to control flood disasters
more effectively.

3. Flood Control Measures of USA and
Japan

3.1 The National Flood Insurance in
USA

In the United States, it is estimated that 5%
of the land is located in floodplains and coastal
areas and about 25% of the population are con-
centrated in or near these areas. The cities and
towns located in the floodplains and coastal areas
are flooded regularly due to hurricanes or rains.
It is estimated that floods cause about 90% of all
property losses in the United States.

In order to lessen flood damages, structural
projects such as building dam and levees were
taken as the first action. However, because flood
damages continued to increase despite the con-
struction of dams and levees, the Congress of
the United States determined to establish alter-
native means of floodplain management to reduce
the ever increasing property damage due to floods
(Richard W. K., 1996).

In 1966, ” A United National-Program for Man-
aging Flood Losses” was issued, non-structural
flood control measures were established first. In
1968, the study entitled ”Insurance and Other Pro-
grams for Financial Assistance to Flood Victims”
was passed by the Congress and signed by the
President. Since then, the National Flood Insur-
ance, as a previously unavailable flood insurance
protection, was provided to property owners in
flood-prone areas. Until the 1980’s, the National
Flood Insurance Project (NFIP) was really imple-
mented in an all-round way and became a princi-
pal measure for flood damage reduction(Richard
W. K., 1996).

Exactly speaking, the success of the National
Flood Insurance Project is a result of mutual in-
corporation of 4 non-structural measures includ-
ing: a) flood insurance; b) floodplain development

and administration; ¢) flood control project man-
agement; and d) floodplain land regulation (Tan,
X.M., 1998).

disaster assistance to damaged persons by selling

The government provides federal

flood insurance. To qualify for the eligibility in
the National Flood Insurance Project, a commu-
nity must adopt and enforce floodplain manage-
ment regulations formulated by the government.

From the 1930’s to now, the meaning of flood-
plain management of the United States changed
several times, until now it has developed into a
wide extent of flood control.

3.2 Integrated flood control measures
in Japan

Japan is a mountainous country. Compared
with other countries in the world, its riverbed slope
is extremely steep. Moreover, due to the influence
of typhoons, heavy rainfalls occur during a short
period with a large amount. Consequently, floods
not only flow into downstream rapidly but also last
in a relatively short time. River discharge changes
significantly in the flood season and in the normal
season.

On the other hand, population, property and
metropolitan functions tend to concentrate in the
so-called floodplain. It is estimated that about
50% of total population and 75% of total property
are concentrated in such floodplains that account
for about 10% of total land area of Japan. Es-
pecially, with the rapid economic growth after the
second world war, high-speed urbanization around
floodplains caused disorderly urban development
and thus resulted in loss of water retention and
storage functions and increases river discharges
greatly during the flood period than ever. Flood-
plains became a high-risk area affected from floods.

Under these circumstances, ”Integrated Flood
Control Measures” was promoted in 1977 at first
and mainly applied to highly urbanized areas
(Takahashi, Y., and Watanabe, Y., 1996). Its ma-
jor measures included are shown in Fig. 3.

In 1988, "Integrated flood control measures”
was used in the Neya River, Osaka Prefecture to
defend from flooding due to landside water and
became a model flood control plan for other urban
river in Japan. Similar plans have been imple-
mented for 17 river basin in Tokyo, Nagoya, and
other large cities (Watanabe, Y., 1996).
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Fig. 3 Framework of comprehensive flood control measures in Japan

According to the 9th Flood Project 5-Year Plan
executed from 1997, a new approach for flood con-
trol countermeasures is formulated. New counter-
measures are presently under study including sev-
eral aspects as follows: a) Integrating flood control
countermeasures for the entire catchment area; b)
Improving the reliability of flood control facilities;
and ¢) Making rivers suit the natural environment.

4. Implementing Comprehensive Flood
Control Countermeasures in the
Yangtze River Basin

4.1 Feasibility

Current flood control measures of the Yangtze
River Basin are very difficult to withstand great
floods effectively. Whereas improving existing
structural measures such as reservoirs, flood di-
version and detention areas, and levees, there are
many problems to be faced. Under these circum-
stances, it is necessary to implement comprehen-
sive flood control measures consisting of struc-
tural measures and non-structural measures in the
Yangtze River Basin to mitigate increasing flood

damages.

(1) To operate flood diversion and
detention areas smoothly
Although the usage of flood diversion and de-

tention areas are becoming difficult, they will be
continuously kept for use in case floods of less
than 1% occur, according to the flood control plan-
ning made by the Yangtze River Committee, even
after the completion of the Three-Gorge Dam.
This means that flood risk will continuously ex-
ist around these areas.

Restricted by natural conditions, 500~600x 10°
of people, which account for 40%~50% of Chinese
population, live in or near the flood-prone areas.
The situation is very similar with that of Japan
but very different from that of the United States
in which only about 12% of the national popula-
tion live in such areas. Therefore in the United
States, people can choose safer places for living,
whereas many Chinese people have to live in flood
risk areas without any choices.

Furthermore, flood diversion and detention ar-
eas occupy a wide land, but they are operated in
very limited times. Vacating them only for flood
diversion that may be used once per hundred years
may be unreasonable for present situation of vast
population and limited farmlands in China.

In addition, in the flood diversion and deten-
tion areas, the local interests were originally given
up for the sake of important cities and economi-
cally developed-zones of the lower reaches. People
living around these areas did not obtain any com-
pensation from benefited or protected areas, but
they are attacked by social opinions due to diffi-
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cult usage of diversion and detention areas. This is
unreasonable to some extent. The balance of the
interests between the affected areas and the bene-
fited areas is a very important problem.

Therefore, in order to operate flood diversion
and detention areas smoothly, it is desirable to
apply non-structural measures to coordinate the
requirements of flood control and the interests of
residents living in such areas.

(2) To control the magnitude of floods

Current flood control measures of the Yangtze
River Basin emphasize to reduce flood peak dis-
charge and volume along the trunk river, but pay
little attention to control flood magnitude on trib-
utaries and in river basin. Although the former
is an immediate way to minimize flood peak dis-
charge and volume, but it is still limited to the
areas along the Yangtze River.

Therefore, the management of the total river
basin should be kept in mind. Especially, with
rapid economic development, illegal land reclama-
tion and deforestation destroy rainwater retention
and runoff retardation seriously, which had been
maintained by natural topographical features and
vegetation. Consequently, flood peak discharge is
raised, and flood lag time is shortened. This sit-
uation is also aggravating the potential of flood
damages.

4.2 Significant countermeasures

The comprehensive flood control measures in
the Yangtze River Basin needs to consider present
socio-economic conditions. However, some mea-
sures discussed below can be taken at first through

combining existing structural measures.

(1) Rainwater retention and runoff
retardation
In the Yangtze River Basin, high peak discharge
and much volume are the main reasons to cause
flood disasters. Also, such floods result from insuf-
ficient flood regulating facilities such as reservoirs
located on the upper reaches. .

In the comprehensive flood control plan of
Japan, rainwater retention and storage mea-
sures are parks, school grounds and retarding
basins/ponds and infiltration facilities such as high

permeable pavement and channels. The Yangtze
River Basin is very big compared with Japanese
river basin, therefore, similar facilities with dif-
ferent scale facilities may be considered. Some
existing facilities such as the middle and small
reservoirs, which should be suitably reconstructed,
ponds, low-lying land can be used for rainwater re-
tention and runoff retardation.

Compared with large water conservancy works
such as reservoirs, a single pond has only limited
effect to collect rainwater or cut runoff discharge.
However, a series of small ponds in total river basin
In addition,

such a measure is advantageous to conserve wa-

will produce a considerable effect.

ter resources.

(2) Flood insurance

Compared with the United States, there is a
high population density in flood-prone areas of the
Yangtze River. Once flooded, there may be a wide
extension of damaged people to be supported by
flood insurance. If the government is responsible
for all expenditure of flood insurance, it will be-
come a big problem.

According to the authors’ opinions, at first, the
Yangtze River Basin is to be taken as a unit for
flood insurance, and if successful, flood insurance
should be spread to other river basins of China.
Gradual spreading of flood insurance system might
be a cautious method.

(3) Land use and flood-proofing regulation

Either to establish a successful flood insurance
system or to reduce flood damages purely, land use
regulation and flood-proofing should be promoted
as soon as possible.

In flood-prone areas, flood-proofed buildings
and suitable land use should be encouraged
through financial assistance provided by the gov-
ernment and local government. In those areas,
which have suffered flood damages, further de-
velopment should be regulated by means of laws,
taxes and others, and suitable structure standard,
for example building base height, should be estab-

lished.

(4) Flood information announcement
Until now, the study of so-called flood risk maps
has started for nearly 12 years (Liu, S. K., 1990) in
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China. However, the flood risk maps are still lim-
ited in a few river basin areas or urban areas, and
mainly work for the goal of flood decision support,
scientific research and flood control planning and
regulation. Ordinary people, however, have little
knowledge to flood and its threat, although they
live in such flood risk areas.

Whereas in Japan, as of November 1988, there
are 333 rivers, in which the flood risk maps have
been published(Seki, K. 1989). Such maps can
make residents more conscious of the importance
of flood risk and management. The maps facil-
itate flood fighting and evacuation activities and
also provide guidance for flood-proofed structure
and land development. Although in present China,
flood information announcement may cause some-
what influence to the local benefit, it will be very
valuable from a long-term point of view.

(5) Evacuation system

Because flood risk areas exist extensively, the
study on evacuation system is required.

In Japan, numerical models on evacuation are
developed to analyze the factors affecting the safe
evacuation and how to decide suitable paths and
places for refuge. In the Yangtze River Basin, the
more realistic problems are about the determina-
tion of suitable refuge paths, refuge places and or-
ganization to transfer many people to safe places
in a limited period.

5. Conclusions

The 1998 flood attacked the Yangtze River
Basin and other river basins of China. After sum-
ming up the experience and the lessons of past
flood control works, the most important task is
to establish appropriate flood control countermea-
sures to improve the ability to withstand an ex-
ceptional flood as soon as possible.

The United States, Japan and other countries
have developed very effective flood control and
damage mitigation countermeasures through con-
tinuous efforts. To develop a flood control sys-
tem, which suits Chinese national conditions, ex-
periences from these countries can be taken as a
reference.

Flood control construction of China in past 50

years made an unprecedented achievement. Struc-

tural measures such as levees, reservoirs and flood
diversion and detention areas occupy the impor-
tant position in flood control strategy. Although
flood control investment from govefnment is in-
creased continuously, flood damage losses remain
high. At the same time, some problems such as low
standard of levees, insufficient flood control reser-
voirs, and the difficulty of the usage of flood diver-
sion and detention areas have actually appeared
with rapid socio-economic development.

Through surveying current flood control mea-
sures and problems in the Yangtze River Basin,
some specific measures, as parts of comprehensive
flood control measures in the Yangtze River Basin,
are proposed.

Finally, based on the authors’ own opinions, any
measures alone are difficult to avoid flood disas-
ters, however, combination of the comprehensive
measures will contribute to reduce flood damage
as far as possible.
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