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AUDIENCE
Designed for graduate oceanography courses, this simulation
is suitable for students as young as elementary school age, pro-

vided the level of discussion is appropriately scaled.
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AUDIENCE
Designed for graduate oceanography courses, this simulation
is suitable for a Zoom meeting of physical oceanographers, pro-

vided the level of discussion is appropriately scaled.

Franks and Franks (2009)
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SurfOtter follows the surface well

1.5 T T 0.25 — R ERRA
NI S ETES Displacement (b)
observations 1 0
’ 0.20+ .
E 05 .
p NE 0.15r .
.2 0.0 —
© ! <
5 i 3: 0.10r+ 4
o -0.5 :
Pressure
-1.0 i 0.05r 4
-1.5 : L 0.00 = =) 10
0 40 80 120 10 10 10

Time (s) f(Hz)



Wind speed controls warm layer structure

Intro Moderate - 4ms™ winds
0 T T T T
Relevance
Pan ]
Near-surface
observations g
. < 4t ]
Wind speed 53
dependence a
6L ]
Deriving
turbulence
8 . . . .
f 6 9 12 15 18 21
Magnitude of Local time
Turbulent
00 01 02 03 04 05
convergence

T-T(z=8m) (K)
Heat transport

Marginal
instability

Critical wind
speed

Improved
velocities



Wind speed controls warm layer structure

Intro

Calm - 2ms™ winds Moderate - 4ms™ winds
- - :

Relevance

Near-surface
observations

Wind speed
dependence

Depth (m)
£

Deriving
turbulence

6 9 12 15 18 216 9 12 15 18 21

Magnitude of Local time

sl [ T

Conversence 00 02 04 06 08 10 00 01 02 03 04 05
g T-T(z=8m) (K)

Heat transport

Marginal
instability

Critical wind
speed

Improved
velocities



Wind speed controls warm layer structure
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Wind speed controls warm layer structure
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Wind speed controls warm layer structure
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Wind speed controls warm layer structure
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SurfOtter temperatures always have a wave component
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Compare with typical boundary layer turbulence
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Heat transport through warm layers
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Heat transport through warm layers
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Heat transport through warm layers
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Independent estimates of heat transport agree
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Warm layers exhibit marginal instability
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Warm layers exhibit marginal instability
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Marginal instability only if wind >2ms™!
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dSST = f + a(PS) + b(P) + ¢ In(U)
+ d(PS)In(U) + e(U)

Tasre 5. Coefficients for determination of diumnal sea surface
temperature amplitude (dSST) from (6).

U>2ms™! Us2ms™!
Coefficient value value
f 0.262 0.328
a 0.002 65 0.002
b 0.028 0.041
c —0.838 0.212
d —0.001 05 —(.000 185
e 0.158 —0.329

Webster et al. (1996)
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Velocities almost to the surface
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Velocities almost to the surface
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Dynamics of the diurnal thermocline
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