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Abstract: To meet the increasing need of fresh water and to improve the water quality of Taihu 
Lake, water transfer from the Yangtze River was initiated in 2002. This study was performed to 
investigate the sediment distribution along the river course following water transfer. A 
rainfall-runoff model was first built to calculate the runoff of the Taihu Basin in 2003. Then, the 
flow patterns of river networks were simulated using a one-dimensional river network 
hydrodynamic model. Based on the boundary conditions of the flow in tributaries of the Wangyu 
River and the water level in Taihu Lake, a one-dimensional hydrodynamic and sediment transport 
numerical model of the Wangyu River was built to analyze the influences of the inflow rate of the 
water transfer and the suspended sediment concentration (SSC) of inflow on the sediment transport. 
The results show that the water transfer inflow rate and SSC of inflow have significant effects on 
the sediment distribution. The higher the inflow rate or SSC of inflow is, the higher the SSC value is 
at certain cross-sections along the river course of water transfer. Higher inflow rate and SSC of 
inflow contribute to higher sediment deposition per kilometer and sediment thickness. It is also 
concluded that a sharp decrease of the inflow velocity at the entrance of the Wangyu River on the 
river course of water transfer induces intense sedimentation at the cross-section near the Changshu 
hydro-junction. With an increasing distance from the Changshu hydro-junction, the sediment 
deposition and sedimentation thickness decrease gradually along the river course.    
Key words: Taihu Basin; Taihu Lake; river network; water transfer; rainfall-runoff model; 1-D 
hydrodynamic numerical model; cohesive sediment     

1 Introduction 

The Taihu Basin is situated in the southern wing of the Yangtze Estuary with an area   
of 36895 km2, covering the south of Jiangsu Province, the north of Zhejiang Province, and the 
mainland of Shanghai City (Gong and Lin 2009). The basin area accounts for 0.4% of the 
Chinese territory land, and the corresponding GDP accounts for 11% of China. The basin 
shows the characteristics of high population density, urbanization, and economic development 
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(Yang and Wang 2003). Taihu Lake, the third largest fresh water lake of China, lies in the 
center of the basin with an area of 2 338 km2 and a mean depth of 1.9 m. Taihu Lake has 
multiple service functions, e.g., drinking water resources, irrigation, shipping, fishery, tourism, 
etc. (Qin et al. 2007; Hu et al. 2008) With the rapid social and economic development, 
industrial wastewater, agricultural activities, and urban runoff cause serious water pollution 
and, consequently, quality-related water scarcity (Hu et al. 2008; Zhu et al. 2008; Jiang 2009; 
Huang et al. 2010). In summer, autumn and even spring of recent years, the northern and 
western parts of Taihu Lake are often covered with algae (Hu et al. 2008). Harmful algae in 
Taihu Lake are worsening due to excessive pollutants discharged into the lake (Dong et al. 
2008). Some measures have been employed to improve the water quality and restore the 
aquatic ecosystem, including standardized emission of pollutants, treatment of domestic 
wastewater, implementation of physico-ecological engineering, and sediment dredging (Pu et 
al. 1998; Wang et al. 2006; Li et al. 2010). Although these measures have some effects on 
water quality improvement, long-term effectiveness and potential impacts on the ecosystem of 
the Taihu Basin remain uncertain, and further investigations are required (Wang et al. 2006). 
Furthermore, it is also difficult to realize the overall standardized emission of pollutants and 
effective treatment of domestic wastewater (Schwartz 2003). For delta areas, water transfer 
from adjacent estuaries to supply fresh water is often a feasible measure to improve the water 
quality of these areas because of its low cost, easy conduction, and effective deduction of 
nutrients (Hu et al. 2010).  

In the Taihu Basin, water transfer from the Yangtze River to Taihu Lake was initiated in 
2002 in an attempt to dilute polluted water and flush pollutants out of Taihu Lake and river 
networks (Wu 2008a; Wu 2008b). The effects of water transfer on water quality improvement 
have drawn much attention, mainly focusing on the deduction of pollutants (Hu et al. 2008; Li 
et al. 2011; Hu et al. 2010). However, water transfer also causes serious sediment deposition 
along the river course, which leads to the degeneration of rivers and lakes and further decrease 
of their flood control capabilities. Water transfer-induced sediment problem has been less 
considered in previous research work (Yu et al. 2008). It is a challenging work to research 
cohesive sediment transport in complicated river networks. 

In this study, a rainfall-runoff model was built to calculate the net rainfall of the plain areas 
and the discharge of mountain areas in the Taihu Basin, which form the lateral inflow and 
boundary discharge of the river course, respectively. The flow patterns of river networks were 
simulated utilizing a one-dimensional river network hydrodynamic model. Based on the 
boundary conditions of the flow in tributaries of the Wangyu River and the water level of Taihu 
Lake, a one-dimensional hydrodynamic and sediment transport numerical model of the Wangyu 
River was built to analyze the influences of the inflow rate of water transfer and the suspended 
sediment concentration (SSC) of inflow on the sediment distribution along the river course. 
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2 Study area 

The Taihu Basin has a complicated river network system, with a total river length of    
12 000 km and a river density of 3.24 km/km2 (Fig.1) (Qin et al. 2007). The annual mean 
precipitation is 1 177 mm, and the mean volume of water resources is 1.77 1010 m3 (Wu 
2008a). In 2005, the volume of water use was 3.54 1010 m3, which shows the large gap 
between water supply and water need (Wu 2008b). Furthermore, economic developments have 
caused serious water pollution and, consequently, quality-related water scarcity. To improve 
the water quality and alleviate eutrophication, experimental water transfer from the Yangtze 
River to Taihu Lake has been carried out since 2002.  

  Fig. 1 Locations of Taihu Basin, drainage zones, and hydrological stations 

The course of water transfer is from the Yangtze River to the Wangyu River, then to 
Taihu Lake, eventually flowing out of the lake via the Taipu River (Fig. 1). The Wangyu River, 
with a length of 60 km and a width of 72-90 m, is a key basin river for flood discharge and 
water transfer (Fig. 2). The Changshu hydro-junction, with a water gate and a water pump 
constructed and a design discharge of 180 m3/s, is located near the Yangtze River. The 
Wangting hydro-junction, an underground water gate located near Taihu Lake, connects the 
Wangyu River and Taihu Lake and passes through the Jinghang Canal underground. Water 
gates on the tributaries of the Wangyu River were constructed on their east side. There are also 
three storage lakes, Jialing Lake, Ezhen Lake, and Caohu Lake, along the Wangyu River, with 
areas of 0.9km2, 16.2km2, and 5.2km2, respectively. As the tributaries of the Wangyu River 
are seriously polluted, the water gate of the Wangyu River connected to Taihu Lake is 
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regulated according to the water quality of the Wangyu River (Hu et al. 2008). A Taipu River 
water gate is constucted to control the outflow rate according to the water level of Taihu Lake 
(Hu et al. 2010). 

Fig. 2 Schematic diagram of Wangyu River and its tributaries, as well as observation cross-sections

Water transfer in 2003 started on August 6 and ended on November 17, with an average 
inflow rate of 1.066 107 m3/d. A higher water inflow rate of 1.414 107 m3/d occured within 
the periods of August 6 to 18 and August 25 to October 15. The highest water inflow rate of 
2.43 107 m3/d was observed on August 29. On August 21 and from November 4 to 5, the 
water transfer was stopped by reason of flood prevention and unsatisfying water quality, 
respectively. A total volume of 1.109 109 m3 of water was transfered into Taihu Lake 
through the Wangyu River, and 6.604 108 m3 of water flowed out of Taihu Lake via the 
Taipu River during the water transfer in 2003 (Hu et al. 2010). 

The Xuliujing Station of the Yangze River is close to the entrance of the Wangyu River 
(Fig. 1), and thus the sediment features of the Xuliujing Station were adopted for reference. 
The observations at the Xuliujing Station from 1998 to 2001 show that the monthly mean SSC 
in the flood season, i.e., from July to October, is prominently higher than that in dry season 
(Table 1). 

Table 1 Monthly mean SSC at Xuliujing Station from 1998 to 2001  

Month SSC (kg/m3) Month SSC (kg/m3) Month SSC (kg/m3)

Jan. 0.15 May 0.09 Sep. 0.24 

Feb. 0.10 Jun. 0.08 Oct. 0.17 

Mar. 0.13 Jul. 0.15 Nov. 0.12 

Apr. 0.07 Aug. 0.24 Dec. 0.12 

The entrance of the Wangyu River is situated on the southern side of the Yangtze River, 
where the observed SSC is less than the cross-section average SSC at the Xuliujing Station. 
During the water transfer in 2003, the hydrodynamic data and SSC along the Wangyu River 



Zheng GONG et al. Water Science and Engineering, Dec. 2011, Vol. 4, No. 4, 431-444 435

were observed for the periods of August 22 to 29 and October 11 to 16, and the average SSC 
values of the two periods were 0.059 kg/m3 and 0.124 kg/m3, respectively. Table 2 shows the 
observed maximum and minimum median grain sizes (d50) of sediment at main cross-sections 
of the Wangyu River during water transfer in August, 2003. The mean d50 is 0.015 mm. The 
fraction of fine sediment is more than that of coarse sediment (Yu et al. 2008). 

Table 2 Observed d50 at main cross-sections during water transfer in August, 2003  

Maximum d50 (mm) Minimum d50 (mm) 
Cross-section 

Neap tide Medium tide Spring tide Neap tide Medium tide Spring tide 
Changshu 

hydro-junction 0.016 0 0.026 8 0.013 8 0.007 4 0.009 0 0.008 4

Yuyi Bridge 0.022 0 0.010 9 0.015 9 0.010 5 0.006 8 0.007 1

Zhang Bridge 0.026 0 0.015 0 0.013 0 0.008 0 0.006 0 0.006 0

Daqiaojiao Bridge 0.022 8 0.026 1 0.022 2 0.011 0 0.014 0 0.011 0
Wangting 

hydro-junction 0.033 0 0.022 7 0.022 2 0.014 4 0.012 0 0.011 8

3 Application of rainfall-runoff model 

The Taihu Basin consists of 28582 km2 of plain areas and 8313 km2 of mountain areas. 
In terms of runoff yield and confluence patterns, Taihu Basin was divided into seven drainage 
zones, including Huxi (HX), Wuchengxiyu (WCXY), Yangchengdianmao (YCDM), Taihu 
Lake (TH), Hangjiahu(HJH), Zhexi (ZX), and Pudongxi (PDX) (Fig. 1). Between neighboring 
drainage zones, flood control facilities were constructed, including polders, water gates, water 
pumps, etc., to regulate flood discharges. The drainage zones of HX, ZX, and TH belong to 
the upstream region and others pertain to the downstream region. A rainfall-runoff model was 
developed based on the characteristics of underlying surfaces (Wang et al. 2007; Gong and Lin 
2009). Runoff yield and confluence patterns for different kinds of underlying surfaces were 
considered, including water surfaces, paddy fields, arid lands, and lands for urban construction. 
These drainage zones were subdivided into a series of subzones with different ratios for 
different kinds of underlying surfaces (Table 3). 

Table 3 Ratios of four kinds of underlying surfaces in each drainage zone 

Ratio (%) 
Drainage zone 

Water surface Paddy field Arid land Land for urban 
construction 

Total area 
(km2)

HX  7.77  35.45  42.03  14.76  7 548.94 

WCXY  6.43  44.78  25.12  23.68 3 928.00 

YCDM 18.68  43.18  15.67  22.47  4 393.00 

TH 74.51   2.95  17.56   4.98  3 192.06 

HJH 11.63  39.78  29.86  18.73  7 436.00 

ZX  3.31   8.06  81.66   6.98  5 930.90 

PDX 10.14  37.99  15.92  35.94  4 466.40 
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Precipitation and evaporation data for the Taihu Basin in 2003 were collected. The 
basin-averaged precipitation was 967 mm, 18% less than the long-term mean value, which 
shows that 2003 was a dry year, especially in Shanghai City and Zhejiang Province. The total 
runoff of 9.504 109 m3, calculated by the rainfall-runoff model, agrees with the value of  
9.53 109 m3 from Water Resource Bulletin of Taihu Basin in 2003 by the Taihu Basin 
Authority of Ministry of Water Resources, P. R. China (Table 4). The runoff in 2003 was 
40.9% less than that of a normal year.  

Table 4 Precipitation, evaporation and calculated runoff in 2003 

Drainage zone Precipitation (mm) Evaporation (mm) Calculated runoff (108 m3)

HX 1164 916 36.68 

WCXY  978 1447  7.01 

YCDM  841 1218  5.82 

TH  905  979  0.83 

HJH  803  917  7.50 

ZX 1102 639 30.70 

PDX  707  845  6.50 

4 1-D river network hydrodynamic numerical model 
4.1 Model description 

To simulate the flow patterns of river networks, a one-dimensional river network 
hydrodynamic numerical model was built based on the Saint-Venant equations:  

The continuity equation is (Zhao 1984)  

L
Q A q
x t

                             (1) 

The momentum equation is (Zhao 1984) 
22

L1.33 x

n u QQ Q ZgA g q
t x A x R

v                    (2) 

where x is the longitudinal distance (m), Q is the discharge (m3/s), Z is the water level (m), 
is the lateral inflow for unit river length (m2/s),

Lq

xv is the longitudinal component of the lateral 
inflow velocity (m/s), A is the area of a cross-section (m2), R is the hydraulic radius (m), u is 
the flow velocity (m/s), g is the acceleration of gravity (m/s2), and n is the Manning friction 
coefficient. 

The finite differential equations were obtained by Preissmann’s four-point implicit 
differential scheme (Chen and Luo 1988; Zhu et al. 2001). From cross-section i to i+1 of a 
river segment, Eq. (1) and Eq. (2) can be written as 

1 2 1 1 2i 1 1+ + + =   i i i i i i+ i+a Z a Q b Z b Q d                       (3) 

1 2 1 1 2 1 2+ + + =   i i i i i i+ i i+a Z a Q b Z b Q d                       (4) 
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where , , andiA iB iD are known coefficient matrixes, and  andiL 1iL are unknown column 
vectors. 

The water level and discharge relationship between the first and last cross-sections of the 
river segment can be written as 

1= +NL SL T                                 (6) 
where subscripts 1 and N represent the first and last cross-sections, respectively. Coefficient 
matrixes S and T can be calculated based on the recurrence relations between cross-sections i
and i+1 in Eq. (5). 

The hydraulic conditions at the junction of river networks were determined based on the 
mass conservation and energy conservation rules. The mass conservation rule means that 
discharge changes are equal to water storage variations at a certain junction. Assuming no 
change of water storage, it can be approximated as follows: 

in out=Q Q                               (7) 
where and are the inflow and outflow of intersecting river courses, respectively. inQ outQ

The energy conservation rule (Akan and Yen 1981) is approximated by a kinematic 
compatibility condition as 

in out= ZZ                                  (8) 
where inZ and  are the water levels at inflow and outflow cross-sections of 
intersecting river courses, respectively. With the boundary water level and discharge, the 
water level and discharge of each cross-section can be calculated using the substructure 
method (Zhao 1984). 

outZ

4.2 Model validation 

The river networks were schematized as 1390 segments, 1049 junctions, and 4157 cross- 
sections. In the model, 42 boundary tide level processes along the Yangtze River and the 
Hangzhou Bay were considered, seven of which were observed tide level processes, and the 
rest were obtained by Lagrangian interpolation. The net rainfalls of plain areas calculated by 
the rainfall-runoff model were taken as the lateral inflow of river segments, the calculated 
discharges of moutain areas were used as the inflow boundary condition of river networks, and 
the Manning friction coefficient n was set to be 0.02-0.03. 

The one-dimensional river network hydrodynamic model and the rainfall-runoff model 
were synthetically validated with the water transfer scenario in 2003. This involved 
daily-averaged water level processes of Taihu Lake and Ganlu, Wangmuguan, Wuxi, Chenmu, 
and Jiaxing Stations in August (Fig. 1). The water level of Taihu Lake was calculated by 
averaging the tide level of the five stations around the lake. The calculated and observed water 
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levels are shown in Fig. 3, which demonstrates that except at Jiaxing Station, simulations 
agree well with observations. The reason for the discrepancy between simulations and 
observations at Jiaxing Station is that the observed water level obtained from the forecasting 
station has not been corrected.  

Fig. 3 Calculated and observed daily-averaged water level processes in August, 2003

5 1-D hydrodynamic and sediment transport numerical model 

Sedimentation induced by the water transfer from the Yangtze River to Taihu Lake 
mainly occurs in the Wangyu River. To simulate the sediment transport in the Wangyu River, a 
one-dimensional hydrodynamic and sediment transport numerical model was built based on 
the HEC-RAS software, developed by the Hydrologic Engineering Center of the U.S. Army 
Corps of Engineers. The HEC-RAS software is a strong tool for simulating one-dimensional 
steady or unsteady flow, sediment transport, and bed evolution. In this study, one-dimensional 
unsteady hydrodynamic and cohesive sediment transport modules were involved. 

5.1 Model description 

As with the one-dimensional river network hydrodynamic numerical model (Eq. (1) 
through Eq. (8)), a system of linear equations that can be solved for each time step was 
deduced by adopting the internal and external boundary conditions: 

=AX B                                   (9) 
where A is the coefficient matrix, X is the column vector of unknowns, and B is the column 
vector of constants. A skyline storage scheme (Bathe and Wilson 1976) was used to store the 
sparse coefficient matrix efficiently, and Gaussian elimination was utilized to solve the 
simultaneous equations. 

The sediment continuity equation is given as 
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b s
p1

Z Q
W

t x
                           (10) 

where W is the channel width (m), bZ  is the bed elevation (m), p  is the active layer 
porosity, t is time (s), and is the sediment transport load (m3/s).sQ

The observed mean d50 of sediment was 0.015 mm during the water transfer in 2003, thus 
falling into the category of cohesive sediment. Cohesive particles are small enough that their 
behaviors are usually dominated by surface forces rather than gravity, and therefore the 
commonly used sediment transport equations (Dou 1963; Zhang et al. 2007), which calculate 
the sediment erosion and deposition according to the sediment carrying capacity of flow, are 
not suitable for the current research. Thus, the Krone and Parthenaides equations were used to 
quantify the deposition and erosion of cohesive sediment (van Ledden and Wang 2001). For 
cohesive sediment, suspended load transport was considered instead of bed load transport 
(van Rijn 1993). 

The deposition equation for simulating cohesive sediment transport (Krone 1962) is  

b

c

d 1
d
C
t y

C                              (11) 

where C is the SSC value (kg/m3), b is the bed shear stress (N/m2), c  is the critical bed shear 
stress for deposition (N/m2),  is the settling velocity (m/s), and y is the water depth (m). 

The erosion equation (Parthenaides 1962; Parthenaides 1965) is 
d 1
d

b

c

m M
t

                              (12) 

where m is the mass of sediment in a water column (kg), c  is the critical bed shear stress for 
erosion (N/m2), and M is the empirical erosion coefficient (kg/(m2·s)).  

5.2 Model validation 

The Wangyu River was schematized as 13 river segments, 20 tributaries, and three 
storage lakes (Fig. 2). The observed tide level and SSC at the Changshu hydro-junction, the 
water level of Taihu Lake, and the flow rate of tributaries calculated by the one-dimensional 
river network numerical model were taken as boundary conditions. In the model, the settling 
velocity is 0.4 mm/s, the critical bed shear stress for deposition is 0.2 N/m2, the critical bed 
shear stress for deposition is 0.1 N/m2, and the erosion coefficient is 5 10-5 kg/(m2·s). 

The model was validated by the observed SSC processes at every 4-h interval at four 
cross-sections of the Wangyu River during the periods of 16:00 on August 22 to 19:00 on 
August 23 (neap tide), 9:00 on August 25 to 11:00 on August 26 (medium tide), and 12:00 on 
August 28 to 14:00 on August 29 (spring tide), 2003. The cross-sections were the Yuyi Bridge, 
Zhang Bridge, Daqiaojiao Bridge, and Wangting Bridge (Fig. 2). The calculated and observed 
SSC values of the spring tide are shown in Fig. 4. At cross-sections of the Yuyi Bridge and 
Zhang Bridge, the calculated SSC values are greater than the observations, which may be due 
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to improper selection of the parameters in simulation. After the sedimentation in the three 
storage lakes, the calculated SSC values get closer to the observations at the Daqiaojiao 
Bridge and Wangting hydro-junction. In addition, SSC is greatly associated with the flow 
patterns of tributaries. Therefore, the flow patterns of tributaries should be reasonably 
controlled in the model so as to get better agreements. 

Fig. 4 Calculated and observed SSC values of spring tide in August, 2003 

6 Results and discussion 

Case studies were carried out by varying one parameter at a time to analyze the influence 
of other factors on the sediment distribution. The parameters included the water transfer 
inflow rate and SSC of inflow, and the values of the parameters for different cases are shown 
in Table 5. The water transfer duration from August 1 to August 31, 2003 was assumed in the 
following study. To bring the case studies closer to the reality, constant water transfer inflow 
rates of 0.9 107 m3/d and 1.6 107 m3/d, representing water transfer by gravity and pumping, 
respectively, were imagined. Constant SSC values of 0.1 kg/m3 and 0.2 kg/m3 were imagined 
for the lower and higher cases, respectively. 

Table 5 Imagined cases of water transfer in Wangyu River 

Case Water transfer inflow rate (107 m3/d) SSC of inflow (kg/m3)

1 0.9 0.1 

2 1.6 0.1 

3 1.6 0.2 

The simulated SSC at main cross-sections of the Wangyu River is shown in Table 6. The 
relative distances from the Yuwang Bridge, Yuyi Bridge, Zhang Bridge, and Wangting Bridge 
to the Changshu hydro-junction are 3.9 km, 18.1 km, 31.8 km, and 55.9 km, respectively   
(Fig. 2). Comparison of the simulated results of case 1 and case 2 shows that a lower water 
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transfer inflow rate leads to a higher sediment deposition and a more rapid decrease of SSC. 
SSC decreases by approximately 50% at the Yuyi Bridge in case 1, unlike at the Zhang Bridge 
in case 2, which is 13.7 km downstream of the Yuyi Bridge. Although the SSC values of 
inflow in case 2 and case 3 are different, the decrease rates of SSC are almost the same. The 
higher the inflow rate or SSC of inflow is, the higher the SSC value is at a certain 
cross-section of the Wangyu River. 

Table 6 Simulated SSC at main cross-sections of Wangyu River  

Simulated SSC (kg/m3)
Cross-section Relative distance 

(km) Case 1 Case 2 Case 3 

Changshu hydro-junction  0 0.100 0.100 0.200 

Yuwang Bridge   3.9 0.075 0.085 0.165 

Yuyi Bridge  18.1 0.052 0.063 0.122 

Zhang Bridge  31.8  0.037 0.055 0.102 

Wangting Bridge  55.9  0.021 0.028 0.048 

The sediment deposition along the Wangyu River is shown in Fig. 5. Assuming a dry 
sediment density of 500 kg/m3, the corresponding sedimentation thickness was calculated, 
which is shown in Fig. 6. As shown in Fig. 5, when sediment is transferred into the Wangyu 
River, it deposits rapidly due to a sharp decrease of the flow velocity. Therefore, the 
sedimentation per kilometer and sedimentation thickness at the cross-section near the 
Changshu hydro-junction reach their maximum values, about 1.1 103-2.3 103 t/km and 2.5- 
5 cm for different cases, respectively. With an increasing distance from the Changshu 
hydro-junction along the Wangyu River, the sediment deposition and sedimentation thickness 
decrease gradually. A weak current in the Wangyu River causes deposition in any case. In 
comparison with the relatively lower inflow rate in case 1, the higher inflow rate in case 2 
leads to a higher sediment deposition per kilometer and sedimentation thickness, and so does 
the higher SSC in case 3 compared with the relatively lower SSC in case 2. 

   Fig. 5 Sediment deposition along Wangyu River     Fig. 6 Sedimentation thickness along Wangyu River 

The cumulative percentage of sedimentation in the Wangyu River is shown in Fig. 7, in 
which the deposition in storage lakes is excluded. The sediment distributions in river networks, 
including total sediment input in the Wangyu River, deposition in the river course, deposition 
in the storage lakes, and sediment output to Taihu Lake, are listed in Table 7. The sharp 



Zheng GONG et al. Water Science and Engineering, Dec. 2011, Vol. 4, No. 4, 431-444 442

decrease of flow velocity at the upper river course causes a high ratio of sedimentation. 
Approximately 40% of total sediment input is deposited within the upper reach of the Wangyu 
River (30km from the Changshu hydro-junction), whereas 20% is deposited within the lower 
reach. The flow velocity in case 1 is the lowest of the three cases, which leads to the highest 
cumulative percentage of sedimentation within the upper Wangyu River. The cumulative 
percentage of sedimentation in case 3 is the highest within the lower river course because of 
the higher SSC of inflow. Considering the amount of sedimentation in storage lakes, the 
percentage of sediment output to Taihu Lake in case 3 is the lowest (30.6%), and the value in 
case 1 is slightly lower than that in case 2, accounting for 36.3% and 38.4%, respectively.  

Fig. 7 Cumulative percentage of sedimentation along Wangyu River excluding deposition in storage lakes 

                     Table 7 Sediment distribution in river networks                   103 t 

Case Total input 
of sediment 

Deposition in 
river course 

Deposition in 
Jialing Lake 

Deposition in 
Ezhen Lake 

Deposition in 
Caohu Lake 

Output to 
Taihu Lake 

1 27.9 16.7 (60.0 %) 0.47 0.43 0.16 10.14 (36.3%) 

2 49.6 28.3 (57.0%) 1.01 0.89 0.33 19.07 (38.4%) 

3 99.2 62.2 (62.7%) 3.01 2.67 1.00 30.32 (30.6%) 

Note: The data in brackets represent the percentage to the total sediment input. 

7 Conclusions 

The scenario of water transfer in 2003 from the Yangtze River to the Taihu Basin was  
studied. A rainfall-runoff model was built and the runoff of 2003 was calculated. The flow 
patterns of river networks were simulated using a one-dimensional river network 
hydrodynamic numerical model. The observations of the water level and SSC were employed 
to synthetically validate the models. Taking the flow of tributaries and the water level of Taihu 
Lake as boundary conditions, a one-dimensional hydrodynamic and sediment transport 
numerical model of the Wangyu River was built to analyze the influence of the water transfer 
inflow rate and SSC of inflow on sediment transport. Three cases were imagined, with input 
rates of 0.9 107 m3/d, 1.6 107 m3/d, and 1.6 107 m3/d, and constant SSC values of 0.1 kg/m3,
0.2 kg/m3, and 0.2 kg/m3, respectively. 

The water transfer inflow rate and SSC of inflow have significant effects on the sediment 
distribution. Generally speaking, a weak current in the water transfer river course causes 
deposition. The higher the inflow rate or SSC of inflow is, the higher the SSC value is at a 
certain cross-section of the river course. In comparison with SSC of inflow, the inflow rate has 
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larger effects on the decrease rate of SSC along the river course. Higher inflow rate and SSC 
of inflow contribute to higher sediment deposition per kilometer and sediment thickness. 

A sharp decrease of inflow velocity induces intense sedimentation at the cross-section 
near the Changshu hydro-junction, i.e., the sediment deposition per kilometer and 
sedimentation thickness reach maximum values. Moreover, with an increasing distance from 
the Changshu hydro-junction along the river course, the sediment deposition and 
sedimentation thickness decrease gradually. In this study, approximately 40% of total sediment 
input was deposited within the upper reach of the Wangyu River, whereas only 20% was 
deposited within the lower reach, if the deposition in storage lakes was excluded. 

In this study, the assumed low SSC of inflow and inflow rate of water transfer led to 
insignificant deposition in the river course, i.e., the maximum sedimentation per kilometer and 
sedimentation thickness over one month near the Changshu hydro-junction were only about 
1.1 103-2.3 103 t/km and 2.5-5cm, respectively. However, water transfer is expected to be a 
long-term strategy, and the cumulative sedimentation following water transfer would seriously 
impact the sustainable development of the river course. Thus, further research on long-term 
evolution of river networks after water transfer is needed. 
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