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Introduction 
We introduced the construction and calibration of the model in detail. It also introduced the way of obtaining measured data and the detailed comparative data of each lake district. 
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Text S1. Field observation
In this study, a fixed observation point was arranged in ZS from 0:00 on August 24 to 24:00 on August 29, 2017 to stratified monitor the flow field in Lake Taihu (Fig. 1). The flow field was monitored using an acoustic Doppler current profiler (FlowQuest 2000, LinkQuest, California, USA). After the ADCP was fixed, we connected the ADCP with the computer and the battery through the communication transmission line (Fig. S1). The monitoring index of the flow field was to collect the flow field data of the water layer every 0.13 m from the surface every 1 s. The instrument had a monitoring blind area of 0.27 m.
When using ADCP to record flow field data at remaining seven sampling points in Lake Taihu, the sampling boat was initially navigated to predetermined locations through GPS. Subsequently, the ADCP was securely mounted on the sampling boat to ascertain three-dimensional flow velocity at various water depths for each point. Each monitoring session lasted for 30 minutes with a measurement interval of 2 seconds. The ADCP itself has an instrument height of 0.27 m and automatically collects flow velocity data at intervals of 0.13 m from the water surface downwards towards the bottom.
[image: ]
Figure S1. Setting of ADCP (a Observation platform; b ADCP; c Sampling boat).  
Table S1. Sampling points 
	

	E(°)
	N(°)
	Lake district
	Sampling period

	1
	120.19
	31.50
	ML
	2017/1.13~2017/1/13

	2
	120.18
	31.47
	ML
	2017/1/13~2017/1/13

	3
	120.18
	31.42
	ML
	2017/1/13~2017/1/13

	4
	120.38
	31.43
	GH
	2017/5/26~2017/5/26

	5
	120.34
	31.40
	GH
	2017/5/26~2017/5/26

	6
	120.29
	31.37
	GH
	2017/5/26~2017/5/26

	7
	120.22
	31.29
	HXB
	2017/7/30~2017/7/30

	8
	120.04
	31.43
	ZS
	2017/8/24~2017/8/30


Text S2. 3D hydrodynamic model
2.1 Key processes
2.1.1 Governing Equations in σ co-coordinates
      (S1)
 (S2)
 (S3)
 (S4)
Where u and v are the horizontal velocity; t is the time;  is the longitude;  is the latitude;  is the radius of the earth;  is the total water depth;  is the magnitude of the discharge due to point sources;  is the vertical velocity;  is the vertical coordinate;  is the gravitational acceleration;  is the surface elevation;  is the density of air;  is the reference density of water;  is the atmospheric pressure;  are components of the radiation stress tensor;  and  are the velocity by which the water is discharged into the ambient water, A is the horizontal eddy viscosity.
2.1.2 Turbulence model
 (S5)
 (S6)
Where is the total water depth; is the turbulent kinetic energy;  is the dissipation of turbulent kinetic energy; u and v are the horizontal velocity; t is the time;  is the longitude;  is the latitude;  is the radius of the earth; is the vertical velocity;  is the vertical coordinate; is the shear production;  is the buoyancy production;, ,  are empirical constants;  is the eddy viscosity;  , are horizontal diffusion terms.
2.1.3 Bottom Stress
 (S7)
 (S8)
 (S9)
 (S10)
Where  is the bottom stress,  is the drag coefficient,  is the flow velocity above the bottom,  is the friction velocity associated with the bottom stress,  is the von Kármán constant,  is the bed roughness length scale, is the roughness height.
2.1.4 Wind Stress
 (S11)
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK21][bookmark: OLE_LINK22]Where  is the wind stress vector,  is the density of air,  is the drag coefficient of air,  is the wind speed vector 10 m above the surface,  is the modulus of . 
2.1.5 Drag coefficient of air
 (S12)
Where  is the drag coefficient of air, is the modulus of the wind speed vector 10 m above the surface.
2.2 Validation and calibration
[image: ]
Figure S2. Measured and simulated water levels at hydrological stations in Lake Taihu

[image: ]
Figure S3. Measured and simulated TKE at 1 

[image: ]
Figure S4. Measured and simulated TKE at 2
[image: ]
Figure S5. Measured and simulated TKE at 3

[image: ]
Figure S6. Measured and simulated TKE at 4
[image: ]
Figure S7. Measured and simulated TKE at 5

[image: ]
Figure S8. Measured and simulated TKE at 6

[image: ]
Figure S9. Measured and simulated TKE at 7
[image: ]
Figure S10. Measured and simulated TKE at 8

Text S3. Wind direction and wind speed in scenario III
The wind speed and direction in scenario III were based according to the statistical analysis of the hourly wind speed data measured in Lake Taihu for many years, and could represent the actual wind field in Lake Taihu.
[image: ]
Figure S11. Hourly wind direction and wind speed in scenario III

Text S4. Detailed data of each lake districts
4.1 Flow direction
[image: ]
Figure S12. Flow direction similarity rate: (a) scenario I and scenario II, (b) scenario I and scenario III, (c) scenario II and scenario III.

[image: ]
Figure S13. Wind direction synchronization rate: (a) scenario II, (b) scenario III.

4.2 Velocity spatial differences
[image: ]
Figure S14. Ratio of speed between scenario II and scenario I: (a) x direction, (b) y direction, (c) z direction.

[image: ]
Figure S15. Ratio of speed between scenario III and scenario I: (a) x direction, (b) y direction, (c) z direction.

[image: ]
Figure S16. Ratio of speed between surface and bottom: (a) scenario I, (b) scenario II, (c) scenario III.

4.3 Vertical turbulent kinetic energy
[image: ]
Figure S17. Vertical turbulent kinetic energy in different lake districts: (a) scenario I, (b) scenario II, (c) scenario III.
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