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Kmusser work using Digital Chart of the World and GTOPO data, labels based on GEOnet. 

http://en.wikipedia.org/wiki/Tarim_River

Bosten Lake is on the northeastern rim of the Taklimakan

desert/Tarim Basin and is the largest lake in Xinjiang. It is the

terminus of the Kaidu River, and the headwaters of the Konqi

River.

Length: 55 km 

Width: 25 km 

Area: 1 160 km2

Mean depth: 8.1 m

http://en.wikipedia.org/wiki/Tarim_River


Bosten Lake has become as a slight saltwater lake currently due

to the impact of natural conditions and human activities since the

1950s. Its water salinity increased from around 0.6 g/L in1958 to

1.87 g/L in 1987, then decreased to 1.17 g/L in 2002, then rose

again to 1.6 g/L in 2011.



Its water salinization impacts its fishery, reed industry, 

environment, economic, and society. 



The lake water salinity has spatial heterogeneity.

The salinity distribution of Bosten Lake in 1975 (referred to Chen

(1987))



The lake is very shallow near the shores with an asymmetrical

dish-shaped topography, and the deepest place is on its east

central. The boundary of the lake is so complex and the inlet

and outlet of the lake concentrate on the southeastern corner

of the lake.



Previous research took the lake as a black box to study the

salinity change and its reason.

Used two dimensional hydrodynamic model to simulate salinity

of the lake, such as taking Cl- indicating salinity (Jiang et al.,

2002; Han et al., 2004;

Due to its complex boundary and topography, our work used

three dimensional hydrodynamic mode to study the salinity

change of the lake, through scenario analysis to understand the

effects.



There are more than 10 rivers and small streams recharging the

Bosten Lake. The Kaidu River is the most important perennial

tributary to Bosten Lake, accounting for about 83.4% of its

water inflow.



Objectives/Significance
The effects of the Kaidu river discharges on the salinity of

the lake is worth studying.







ECOMSED,

A Three-Dimensional

Hydrodynamic and

Sediment Transport

Model was used in our

work.

It was developed from

the Princeton Ocean

Model and its version

for shallow water

environments named

ECOM (Blumberg,

1996).

It is suitable to region

of shallow water and

complex boundary and

underwater terrain.





Hourly meteorological data including wind velocity, wind

direction, air pressure and temperature, relative humidity, rain fall,

evaporation, and cloud cover obtained from China climatology

Meteorological data sharing service system at Yanqi station were

applied in this model .

The daily river discharges are obtained from hydrological data of

Hydrological Yearbook of People's Republic of China.

Salinity and temperature are got from national controlled

Environmental Monitoring Station. Kriging interpolation is applied

to interpolate the initial data fields to the required model resolution

The model bathymetry is got from kriging interpolation of field

water depth.

Model setting up



 Temporal Settings
 Time step: 120 seconds

 Total simulation period: 381 days

 Ramping: 15 days

 Model output: Averaged every 1 day (gcmtsr and gcmplt)

Instantaneous value every 6 days (gcmprt)

 Model Parameters
 BFRIC: 0.0036

 Z0B: 0.1 mm

 BC type: RANDB

 Advection: Smolarkiewcz

 Horizontal Closure: HORCON: 1.0×10−1

 Vertical Closure: UMOL: 1.0×10−6 

Model setting up



An orthogonal horizontal curvilinear grid is designed to map

the domain

The computational grids for the 

model set up showed every two 

model grid point.

 Grid: 144 x 67 550 m x 550 m

 11 vertical σ-levels



Numerical simulation results

of salinity are found

agreeable with the

observations.

  

 

Model validation



The simulated mean water level 7.46 m is almost same with 

the mean observed 7.43 m. The simulated mean temperature 

14 is also in agreement with the mean observational data.

The modeled current are also in agreement with the scholar’s 

result (Han et al., 2004). 

Model validation



The water flows from

the west to east along

the northern and

southern bank, and in

reverse direction in the

middle. The maximum

flow velocity is no more

than 1.1m/s, and the

flow velocity of the lake

middle is under 0.3m/s.

Wind



Simulation results



The water flows eastward along the south and north shore, and

flows northeastward and northward along the west and east shore

at the surface, but flows westward at the southern middle of the

lake in the bottom layer, the current velocity at surface is bigger

than that at the bottom layer.

The simulated salinity is lower at southwest lake, especially from

around the inlet of Kai-du River to its left along the west bank, and

higher at the northwest lake, especially from around the inlet of

Huang-shui-gou to its left along the north bank. The salinity at

surface is lower than that of bottom layer at the west shore of the

southwest of the lake, and at the north shore of the northwest of the

lake.

Surface Bottom



For better showing the three dimensional salinity of Bosten Lake,

three sections was setting to show the vertical salinity. Section I is

started from the inlet of Kai-du River and ended at east boundary

in eastward, section II is started from the pump station, ended at

north boundary in northward, and section III is started from the

inlet of Huang-shui-gou, and ended at the south boundary along

the southeastward.



The salinity of section I is lower around the inlet of Kai-du River,

increased in the eastward, and high in the deep bottom and east

boundary, and the salinity of section II is high around the pump

station and lake bottom, decreased in northward, and low at the

north boundary. At section III, salinity is higher around the inlet of

the Huang-shui-gou flowed apparently along the lake bottom, and

lower in the middle of section III.

Section I Section II Section III



Scenario : different Kai-du River inflows

A2    A3            A4            A5

decrease



A2: Kai-du River inflow increased by 0.5 times 

With the decreasing of the inflow of Kai-du River, the salinity at 

the southwest of the lake increased. 

Surface Bottom

Section I Section II Section III



A3: Kai-du River inflow increased by 0.25 times 

With the decreasing of the inflow of Kai-du River, the salinity at 

the southwest of the lake increased. 

Surface Bottom

Section I Section II Section III



A4: Kai-du River inflow decreased by 0.25 times 

With the decreasing of the inflow of Kai-du River, the salinity at 

the southwest of the lake increased. 

Surface Bottom

Section I Section II Section III



A5: Kai-du River inflow decreased by 0.5 times 

With the decreasing of the inflow of Kai-du River, the salinity at 

the southwest of the lake increased. 

Surface Bottom

Section I Section II Section III



 

 

 

The Salinity average absolute differences (AAD) distributions 

between experiments at surface (A3-A2.S) A3-A2, (A1-A2.S) A1-

A2, (A4-A2.S) A4-A2, and (A5-A2.S) A5-A2.



 

 

 

The Salinity average absolute differences (AAD) distributions 

between experiments at bottom (A3-A2.B) A3-A2, (A1-A2.B) A1-

A2, (A4-A2.B) A4-A2, and (A5-A2.B) A5-A2.



The building model is reasonable.

Three dimensional model made better understand of the current and

salinity structure of the lake.

Kaidu River inflows impact more the southwestern part of the lake.

Increase the Kaidu River inflow are, to some extent, reasonable for

controlling the water salinization of the lake.

Conclusions



Thanks for your attention!


