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PREFACE

Eco-environmental water requirements for rivers is an impor-
tant research of field such as hydrology, geoclogy, climate, water re-
source, eco-environmental protection, social economic development,
etc. Presently it is paid much attention by scientists in China, but
the research is just at the stage of beginning and needs extensive
thorough study on many aspects including conception and connota-
tion, definition principle, estimating methods, ways and measures
to meet eco-environmental water requirements, etc. On the basis of
the analysis and a review of the previous studies, this book carried
out a deep study on the theory and methods of eco-environmental
watcr requirements for rivers.

The Weihe River, as the biggest tributary of Yellow River, is
the “Mother River” of Guanzhong region in Shaanxi province. Its
eco-environmental health development directly affects the sustainable
development of local society and economy. Aiming at the main prob-
lems existing in the eco-environment of the Weihe River, the eco-
environmental water requirements including the basic eco-environ-
mental water requirement, water requirement for stream’s self-pu-

rification and sediment transportation were estimated in this book.



The study area is instream with; the temporal scale of typical years
including P=25% (1963), P=50% (1990), P=75% (1982),
P=90% (1979) and every months of those years.

The main results are as follows:

(1) The conceptions and connotations of eco-environmental wa-
ter requirements were proposed. The mechanism of eco-environmen-
tal water requirements was discussed. At the same time, several re-
search principals of eco-environmental water requirements were as-
certained.

(2) In order to meet the environmental requirement of water
quality for rivers, the river can be divided into several reaches
marked by different sewage discharge ports. Taking into account of
the degradation of pollutant substance along the stream, it suggested
that the minimum stream flow requirement for each reach should be
ascertained according to the environmental quality standard of the
surface water, the time that it is mixed with the pollutants at the
discharge port. Then, an estimation method of the water require-
ments for the stream’s self-purification was derived. It further con-
sidered that water requirement for the stream’s self-purification of
the study area should choose the maximum one among the reach’s
self-purification water requirements so as to meet the water quality
standard for different reaches. Using this method, the water re-
quirements for the stream’s self- purification of the Weihe River was
calculated. The results analyzed show that the water requirements
for the stream’s self-purification varies with the change of stream
flow. The water requirement shortage for stream’s self-purification
is serious, most of that appears in non-flood seasons. Compared with
the sewage inflow at discharge standard presently, the water re-
quirements for the stream’s self-purification decline generally, but

the water requirement shortage for the stream’s self purification is



still serious.

(3) On the basis of the characteristic analysis for river load
movement, the minimum river water requirement for sediment
transportation was considered as the water flow required when the
sediment transportation is at balanced state of erosion and deposi-
tion. Through the estimation of sediment transport capacity and a
comparison with the sediment content, a method to estimate mini-
mum river water requirement for sediment transportation was pro-
posed. Applying this method to estimate the monthly water require-
ments for sediment transportation in each typical year, the results
show that the mass water requirements for sediment transportation
appears in flood seasons. During the four typical years, different ex-
tent of water shtortage for sediment transportation exist at each sec-
tion in flood seasons, but it is the case in non-flood seasons.

The period from 1960 to 2001 was divided into tree periods i.
e. the period before the Sanmenxia Reservoir was developed (1960-
1973), the period that the reservoir was operated (1974-1990) and
the period from 1991 to 2001, the annual water requirements for
sediment transportation of the Weihe River was estimated. Through
detailed analysis on the annual water requirements for sediment
transportation and annual sediment contents, it was found that the
water requirements for sediment transportation has a negative power
functional relationship with the sediment content. The greater the
sediment is, the smaller the water requirements for sediment trans-
portation is. During three different periods, the correlativity ( R?)
between water requirements for sediment transportation and sedi-
ment content reflects how the sediment transport capacity of the
Weihe River downstream was influenced by the operation ways of
the reservoir, riverbed conditions, and etc. Furthermore, those fac-

tors that influence the water requirements for sediment transporta-



tion were analyzed and diagnosed rationally, and then on the basis of
the functional relationship between the water requirements or sedi-
ment transportation and sediment content, the annual water require-
ments for sediment transportation of multi-event and typical years at
both Lintong and Huanxian sections was ascertained rationally.

(4) Choosing typical years and the month of these years, the
eco-environmental water requirements of the Weihe River was calcu-
lated and analyzed. The study shows that the eco-environmental wa-
ter requirements of the Weihe River mainly include water require-
ments for the stream’s self-purification and that for sediment trans-
portation. As the sewage discharge presently, the eco-environmental
water requirements mainly include water requirement for sediment
transportation in flood seasons and that for the stream’s self-purifi-
cation in non-flood seasons, and as sewage discharge at standard,
the eco-environmental water requirements also include those for the
stream’ s self-purification in the non-flood seasons of dry year and
sediment transportation in other non-flood seasons of both wet year
and normal year and flood seasons in different typical years. During
different typical years, the shortage of eco-environmental water re-
quirements for each river section varies with different extents. From
abundant high flow year to low-flow year, the amount of water
shortage increases. Estimated for normal year (P =50%), the eco-
environmental water requirements of Linjiacun, Weijiabao, Xi-
anyang, Lintong and Huaxian section are 30. 48 X 10® m’/a,
46.20 X 10* m’/a, 70.09 X 108 m*/a, 91.90 x 108 m*/a, 90.79 x
108 m®/a respectively if water requirements for stream’s self-purifi-
cation is estimated of the present sewage discharge. These amounts
will be 16. 05 X 108 m*/a, 37.10 X 108 m*/a, 59.21 X 10® m’/a,
86.61 X 10® m’/a and 90. 04 X 10% m®/a respectively if the water re-

quirements for stream’ s self-purification is estimated at the sewage



discharge standard. Compared the sewage discharge at standard
with that presently, the eco-environmental water requirements de-
cline significantly. Therefore, the eco-environmental water require-
ments for each section of the Weihe River should be estimated by
sewage discharge at standard. Finally, the key factors affecting the
eco-environmental water requirements of the Weihe River are ana-
lyzed, and some measures to ensure supply of eco-environmental wa-

ter requirements were proposed in this book.
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