Contents

Preface
List of Contributors
List of Images

1. Introduction
Tetsuya Kusuda

2. Profile of the Yellow River Basin
Dawen Yang and Hiroshi Ishidaira

2.1. Characteristics of the Nature . . . .. ... ... .......
2.1.1. Morphology . . . . ... ... ... ... .. ...,
2.1.2. Geology . . . . ... e
2.13. Climate. . . . . . .. ... ... i
2.2.  Human Activities . . . . . .. .. .. ... ... .. .....
2.2.1. Population distribution . . . . . . ... ... ...
222, Landuse . . . ... .. ... ... ... ... ...
2.2.3. Urbanandrurallives. . . .. ... ... ........
224, Agriculture . . . . ...
225, Industry . .. ...
2.2.6. Production and economics . . . . . . ... . ... ...
2.3. Socio-Economic States . . . .. ... ... ... .. .....
2.3.1. Strategic situation of the Yellow River in history . . . .
2.3.2. Socio-economic conditions in the basin . . . . . . . ..
2.3.3. Policy of development in the basin . . . . .. ... ..
2.3.4. Administrationinthebasin . . . .. .. ... ... ..
2.3.5. Social problems on water in the basin . . . . . . . . ..
References . . . . . . . . . . . . ... ... ...

vii
THE YELLOW RIVER - Water and Life

© World Scientific Publishing Co. Pte. Ltd.

http://www.worldscibooks.com/engineering/7408.html

X1

Xiii

o0 WL

10
10
12
14
16
16
17
17

19
20
21
21
23



viii

The Yellow River: Water and Life

3. Water Resources and Use

4.

Dawen Yang, Kyoichi Otsuki, Tetsuo Kobayashi,
Daisuke Yasutake, Hiroyuki Cho, Masaharu Kitano,
Makito Mori, Tugihiro Watanabe, Kuniyoshi Takeuchi,
Hiroshi Ishidaira and Changrong Yan

3.1.

3.2

Water Resources Availability . . . . ... ... ........

3.1.1.

Precipitation/snow melting . . . . .. ... ... ...

3.1.2. Potential evaporation . . . . . ... ... .. .....
3.1.3. Runoffandriverflow ... ... ... .........
3.1.4. Waterstorage . . . . .. .. ... ...
3.1.5. Groundwater resources . . . . . . . . . . . .. .. ..
Water-Use . . . . . . . . . ... e
32.1. Forest . . .. .. .. .. ... ...
322, Trrigation . . . ... Lo
3.23. Industrialuse. . . . . .. .. .. ... ... ......

3.2.4.

Consumption of water in urban areas . . . . . . . ...

References . . . . . . . . . . . . . ...

Water Quality and River Ecology

Tetsuya Kusuda and Osamu Higashi

4.1.
4.2.

4.3.

44.

4.5.

Water Quality in the Yellow River Basin . . . . ... ... ..
Water Quality in the Wei River Basin . . . . . ... ... ...

42.1.
42.2.

Sourcesof pollutants . . . . . .. ... ... ......
Pollutant unit loads and loading rates . . . . . ... ..

Water Quality in the WeiRiver . . . . .. ... ... .....

43.1.

Observational results . . . . . .. ... ... ......

Simulation with an Integrated Model on Water Quality
and Quantity . . . . .. ...

44.1.
44.2.
44.3.

Integrated model of water quantity and quality . . . . .
Computational results . . . . . ... ... ... ....
Toward future . . . . . ... ... ... ... ...

River Environmentin Xi’an . . . . . . .. ... ... .....

45.1.
4.5.2.

Urbanareas . . ... ... . . ... ... ... ....
Effects of reservoirs . . . . . . . . ... ... ... ..

References . . . . . . . . . . . .. ...

THE YELLOW RIVER - Water and Life
© World Scientific Publishing Co. Pte. Ltd.

http://www.worldscibooks.com/engineering/7408.html

25

25
26
29
30
35
37
39
39
46
63
66
69

73

73
73
77
79
84
84



Contents

5. Sediment Yield and Transport in the Middle Yellow River Basin
Haruyuki Hashimoto, Hiroki Takaoka, Takahito Ueno

and Byungdug Jun
5.1. SedimentYield . . . . . ... ... ... ... ...
5.2. Fluvial Geomorphology . . . . . ... ... ... .......

5.3.

5.4.
5.5.

5.6.

5.2.1. Analytical framework . . .. ... ... .. ......
5.2.2. Analysis of geographic information and satellite images
5.2.3. Comparison of the eight tributaries in the middle reach
of theYellow River . . . ... ... ... .......
Field Measurements of Flood Flows . . . . .. ... ... ..
5.3.1. Rainfall-runoff relationships . . . . ... ... .. ..
5.3.2. Sediment particle size in flood flows and on riverbeds
5.3.3. Relationship between discharge and sediment transport
rate . ... .. e e
5.3.4. Flowresistance . . . . ... ... ... ........
Formula for Flow Resistance and Sediment Transport . . . . .
Comparison among Theoretically Calculated, Experimental and
ObservedResults . . . . ... ... ... . ... .......
Analysis of Flood and Sediment Runoff . . . . . ... ... ..
5.6.1. Rainfall-runoff analysis . . . . .. ... .. ......
5.6.2. Riverbed variation analysis . . . .. ... ... ....
References . . . . ... ... ... .. .. ...

6. Modeling and Simulation on Water in the Yellow River

Dawen Yang

6.1.

6.2.

Hydrological Model and Simulation . . . ... ... ... ..
6.1.1. Introduction . ... ... ... ... ... ...
6.12. Data . .. .... .. ... ...
6.1.3. Description of the hydrological model . . . .. .. ..
6.1.4. Model calibration and validation . . .. ... ... ..
Analysis of Water Resources in the Last Half Century . . . . .
6.2.1. Spatial and seasonal distributions of water resources for
along-termmean . .. ... ... ... ........
6.2.2. Decadal variation of water resources . . . . . ... ..
6.2.3. Inter-annual variability of water resources . . . . . . .
6.2.4. Reason for the drying-up in the main river along the
lower reach over the last 30 years . . . . . . ... ...
References . . . . ... ... ... ... ...

THE YELLOW RIVER - Water and Life
© World Scientific Publishing Co. Pte. Ltd.

http://www.worldscibooks.com/engineering/7408.html

ix

105

105
107
107
107

108
109
109
114

115
117
118

120
122
122
122
124

127

127
127
128
131
136
138

138
142
144



X The Yellow River: Water and Life

7. Projection of Water Supply and Demand with Economy and
Food Supply in the Yellow River Basin 151
Hidefumi Imura, Hiroaki Shirakawa and Akio Onishi

7.1.  Analysis of Current Water-Use Using the Water Resource

Supply-Demand Model . . . . ... ... ... .. ...... 153
7.1.1. Overviewof themodel . . ... ... ......... 153

7.1.2. Structural changes in water resource supply and demand
(1997-2000) . . . . . . ... 155

7.2. Impacts of Economic Growth and Urbanization on Water

Resource Supply-Demand Balance . . . . .. ... ...... 159
7.2.1. Regional economic growth scenarios . . . . . ... .. 159
7.2.2. Water supply-demand gaps in the Yellow River basin . . 162
7.2.3. Analysisby watershed . . . . . ... ... ... ... 163
7.3. Impacts of Changes in Food Demand on Water Resources . . . 169
74. TowardtheFuture . . ... ... ................ 170
References . . . . . ... ... ... . .. ... 172
Index 173

THE YELLOW RIVER - Water and Life
© World Scientific Publishing Co. Pte. Ltd.

http://www.worldscibooks.com/engineering/7408.html





