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temperature (°C)

Appendix A

20

: establishment of a climate model

time (days)

700

—+— Measure d0.2

model 1

model 2

Measurements from string 6
at 20 cm depth, along with
sinusoidal attempts to model
it. The model 1 is based on
the lowest amplitude, the
model 2 on the highest
amplitude.

Standards  deviation  with
measurements is of 6,1 for
M1 and 10,6 for M2.

These models were finally discarded because of the high standard deviation the measurements

have when compared with the model.

temperature (°C)
[N

time (years)

==+=—Measure d2

model 1

model 2

Measurements from string 6
at 2 m depth, along with
sinusoidal attempts to model
it. The model 1 is based on
the highest amplitude, the
model 2 on the lowest
amplitude.

Standards  deviation  with
measurements is of 0,04 for

M1 and 0,06 for M2.

These models were finally discarded because a boundary condition based on the 2 m deep
measure would impeach the modeling of the first layer.

temperature (°C)

20

-15

time (years)

—+—Measure d0.45

model 1

—final model

model 2

Measurements from string 6
at 45 cm depth, along with
sinusoidal attempts to model
it. The model 1 is based on
the lowest temperatures, the
model 2 on the maximum
temperatures. The blue curve
represents a mean of the two
and was the final choice.

Standards  deviation  with
measurements is of 0,16 for
M1 and 0,16 for M2.

The final model, in blue, was chosen for its low standard deviation (0,12) when compared to

the measurements, and its flexibility of use.



Appendix B : models for bluff boundary condition

20,0

temperature (°C)

temperature (°C)

temperature (°C)

—+—measure c13
measure c14
~—model 1

~——model 2

-10,0

-15,0

20,0

time (days)

time (days)

time (days)

~—model 3

=——model 4

measure c15
* measure c16

——measure c17

model 1

model 2

model 3

model 4

measure c18

——measure c19

model 1

model 2

model 3

model 4

Measurements  from  the
thermistor string deployed on
the beach, against models
that shall be tested as
boundary condition.

This representation concerns
the vertical cliff.

Measurements  from  the
thermistor string deployed on
the beach, against models
that shall be tested as
boundary condition.

This representation concerns
the slope at the foot of the
vertical cliff.

Measurements  from  the
thermistor string deployed on
the beach, against models
that shall be tested as
boundary condition.

This representation concerns
the beach near the sea.
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Appendix C

Measures
Max 13,903 15,495| 14,8725 09,5425 6,715 4,37 2,56 1,075(0,1] -0 -0,5 -0,68| -0,915 -1 -1,18 -1,37 -1,37
Mean -1,4489( -1,496| -1,6652( -1,7317| -1,5999( -1,7399| -1,5702| -1,744( -2 -2| -1,8852| -1,9267| -1,9525| -1,7926( -1,9471]| -2,1183| -1,8547
Min -18,733 -15,9] -11,948| -7,385[ -6,885 -6,43 -5,87| -5,2325| -5| -4| -4,045| -3,6975| -3,635( -3,4825 -3,25 -2,81 -2,31
depth -0,2 -0,45 -0,7 -0,95 -1,2 -1,45 -1,95 -2,45] -3| -3 -3,95 -4,45 -5,45 -6,45 -7,45 -8,45 -9,45
reference
depth Upper layer mean
ref 0.2 unfroz | 4,15E-06| 6,47E-07 fmom.S_ A_wom.S_ 1,27E-07| 1,67E-07| 1,38E-07
froz 3,54E-05| 1,27E-07| 6,20E-08 1,38E-07 2,54E-07| 5,09E-07| 2,18E-07
ref 0.45 unfroz | 9,16E-06| 5,12E-07| 2,47E-07| 1,75E-07| 1,71E-07| 1,98E-07
froz 1,23E-06( 1,90E-07| 2,63E-07| 3,65E-07| 5,47E-07| 5,18E-07
ref 0.7 unfroz | 1,86E-06| 4,36E-07 2,52E-07| 2,20E-07| 2,36E-07
froz 3,76E-07| 4,76E-07| 6,34E-07| 8,79E-07| 591E-07 Lower layer mean
ref 3.95 unfroz | 2,01E-07| 7,82E-07| 9,61E-07| 1,74E-06| 2,71E-06| 1,79E-06| 1,36E-06
Result Max 1,3 e-07 froz 1,87E-08| 1,70E-07| 5,23E-07| 1,05E-06| 1,93E-06| 4,13E-06| 1,30E-06
ref 4.45 Result Min 5,5 e-07 unfroz | 7,11E-07| 9,62E-07| 1,96E-06| 3,24E-06| 1,93E-06| 1,76E-06
froz 5,81E-08| 2,54E-07| 5,86E-07| 1,14E-06| 2,42E-06| 8,90E-07
ref 5.45 unfroz | 3,42E-07( 1,22E-06| 2,51E-06| 1,50E-06| 1,39E-06
froz 542E-08| 2,22E-07| 541E-07| 1,27E-06| 5,22E-07
example : this cell is the diffusivity calculation between the
depth 1,2 m (above the cell) and the "reference"depth 0,2 m Result Max 1,3 e-06
(to the left). And it is a frozen diffusivity. Result Min 1,3 e-06




