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Background

Water movements forced by the wind produce turbulent mixing which
combines with surface heating or cooling to determine the vertical structure
of the lake and mediate the vertical fluxes of scalars which, in turn, have
major impacts on lake ecology. (Woolway 2017)

Depending on the properties of the air, wind, water, and waves, the air-water
interface creates a bottleneck for the exchange of the physical quantities such
as heat, kinetic energy, momentum, and matter (gases, vapor, aerosols, etc.).
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Background

Complicate turbulence movement is difficult to be measured, developing a
mathematical description of turbulent stresses sought to mimic the
molecular gradient-diffusion process.

Transport equations for turbulent kinetic energy and turbulent dissipation
rate can be derived by Reynolds averaging. For the TKE equation, closure
assumptions have to be made only for the turbulent transport terms.
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Modeling turbulence
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Model Structure
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Heat diffusivity equation
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Boundary condition: upper boundary: surface temperature

lower boundary: sediment temperature

Initial condition: observation water temperature



Momentum equation
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Boundary condition: upper boundary: surface friction velocity

lower boundary: close to zero

Initial condition: adjusted



Turbulent diffusivity equation
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Boundary condition: upper boundary: u?
lower boundary: close to zero

Initial condition: adjusted



Dissipation equation

2
Differential equation'@ = % [(K,, + Ke)%] + [cng (a_u) +c389(T)gKe% — €] -

.at k
oo ] At Az;_
Tri-diagonal version: a; = —— (—= )~
Az; “Km+Kegi—q Km‘l'KeL
At Az;_4 Az; Az; -
b —1 + ( i ) 1 ( i _|_ i+1 ) 1
- At ( Az; AZr,+1 -1
EZ L Az; “Kmm+Kg Km+Kei+1
Ke=c,— ’ ’
3

At Az; AZ;
—.n n n i—1 i -1
n=¢& + Az (i1 —&)( — + )
Km+K€,L—1 Km+K€L
AZitq

_1 _
Km+Ke,i+1) AZL ((p[__ (pH—l)

AZL (8 _ 8[+1)(K +K

b?

Boundary condition: upper boundary: Cu—

lower boundary: close to zero



Experimental Data
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Preliminary Result
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Water temperature output

215 225

215 225

215 225

DOY

a. Current revised model
b. k — £ model
c. CLM4 — LISSS model

235

245

245

245

32

30

28

32

30

28

32

30

28



TKE and dissipation output
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To be continue...
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Summary

The simulation of current revised model need to be checked repeatedly
Clear the boundary conditions of differential equation

Furtherly optimize the algorithm of tridiagonal matrix
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