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CLASS Lake Module

! ‘ surface energy balance
TO

z=0 o) {

light attenuation

mixed layer
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- thermal model computes surface energy balance and
light attenuation through column



CLASS Lake Module

- ﬂ wind and buoyancy forcing
iy £ 0 V
7 dke |:> dissipation
mixed layer Lt / P
Thix i
turbulent transport
T = b
TN dt _
metalimnion Shear production™-._______- --~cold water entrainment

. well know sources/sinks of turbulent kinetic energy
govern depth of mixed layer

- both surface energy balance and mixed layer depth
affect surface temperature



CLASS Lake Module

wind and buoyancy forcing
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Transport of TKE to thermocline
less efficient than expected

Turbulence Model

U

surface energy balance

light attenuation

Surface energy balance
generalized

Thermal Model
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LAKE 259 =imulation
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LAKE 239 Simulation
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LAKE 239 Simulation
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LAKE 239 Simulation

oom D ke D

192 e
IJLlJlilor] IquI

190 191
- —— e
-,I.|.|.|.|.|.|.|.5"

40 5.0 B0 7.0 8.0 9.010.01M.012.013.074.015.016.017.018.01%.020,021.022.023.024.025.0

TKE

L2

10015

Kaabl]

38 w ﬂ A

a0 I!IL NV. o SR ‘

141 192 193 194
TKE For:‘ing

i)

et ot

107

=F

wip!
140 1a1 132 193 1a4
Tharmacling Forging
Eali) E =
E FSH  FEN  H
Rl = 2
i i
s B : , .
E s e RE
s 3
180 191 192 193 194

Juban Doy

10

2 53 ie i

perature

25



t, Pt t,

l LAKE 239 Simulation
0 1 = !
% L2239 Temperature t4 t2t3t1t0
4 : 0 Tiar 1 T T T T T T T T T T T T T F
5]
fai
10
190 181 192 RS
Julign Day
AR ol
I
4.0 50 B0 7.0 20 S0 10.0M 012013014 01 2.016.017.018.01%.020,021.022.023.0:24.025.0
10020 [~ LiE
115~ /
|.0C||EI_— 4_ /
|.oc|us:— ’/
|.ouuum I!IL |".|'n M ‘ EI“\
140 1a1 132 193 1a4
TKE ror:‘ing
6 e
it BREX POl A
i ES
L 190 191 192 193 2 8-
=] Thermocling Fercing : | /
et T S i
10 =
1D"§— I
E 10 1 1 [l 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
u; )\,JMML\ '.YJ 1 *”Tv é L 5 10 15 20
g T(C}
wpE
180 191 192 193 194

Juban Doy



SUMMARY

» Surface layer simulations much more realistic but:
- still problems at thermocline
- don’t know vyet if lake overturn and ice formation will
be well simulated

Ongoing Work:

« turbulent flux to atmosphere assumes neutral drag coefficient
* light extinction coefficients estimated (but data exist)
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