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Variations in Cn2 measured by LAS scintillometery

LES POLES DE OMPETITIVITE

CONSTRUTRE AUTREMENT

over the city of Nantes

during the FluxSAP 2010 measurement campaign.
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Method Cn2 is directly measured by the LAS
via the received amplitude fluctuations from
the infrared source (o). Temperature
structure parameter (C12) can be determined
from €n2 using a few meteorological variables
and thereafter sensible heat flux (H) by
exploiting similarity theory (Figure 3).

Scintillometer optical paths over the city of Nantes Results Figure 4 presents Cn2 for the
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path, not present here, was identical
providing measurement confidence).

, Dayau' S, Brut? A,, Solignac? P.A., Selves? J-L., Cohard® J.M., Najjar* &., Quentin® C.
llenave d'Ornon 2 CESBIO, UMRD126, F-31401 Toulouse 3 LTHE, UMR5564, F-38400 Saint-Martin d'Héres

4 scintillometer paths (note the doubled -

Variations in Cn2 during FluxSAP 2010

WMMMMM —
|

| \

e

B e [

e

e

“MOY W

1614 {

Figure 4 Cn2 for the differ

Transmitter Receiver
A

Cn? is the refractive structure parameter

o o o ™ Luo 2.
WD PH%, T wdzz, H
L B

3 °e o o o )
2 2 f

Cn? calculed from o, g cine [ e W

Lyo d

O me € e (3 T e

D " PoH%, T utdozz,
s —

v (z=a)™" = [ G, ) W

Ct? estimated in association with

meteorological data and an estimation yhere to go from Ct2 to T there is

of Bowen ratio (B) a relief (topographical & building)

Ot O e effect and we need to estimate
S stability (iterative)

—_— T b
2y zd  ut,d 77, "
i
For infrared wavelengths:
(7Y 2 -2 .
(7, 00m LR —
= -lﬁ/[“T] WD T

_—
PH%, T o 7d utd. 77,
B

C. =T z=d)." s

Finally we need an estimation of U”
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Figure 6 Sensible Heat Fluxes

Sensible Heat Flux during FluxSAP 2010
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The whole measurement campaign is
shown in the top left with a zoom on a
10 day period. One can clearly see
differences between the measurement
paths, where on some days there are
more in agreement. Inorder to befter ~
understand these observed differences .
it is necessary to account for relief =
differences between the scintillometers.
Figure 5 presents a simple, first,
extraction along each scintillometer path
of ground level and building height from a
topographical database. These relief
profiles are integrated into Figure 6,
which presents H estimations.
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Figure 7 Wind Information
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Conclusion The spatial variability of Cn2 is an important Wind conditions during FLxSAP 204

question in our analyses of the scintillometry FluxSAP
data as we want o be able to improve our understanding
of sensible heat flux variability. Our inifial results
indicate a rather large variability in a rather small area
(< 5 km2), despite a first attempt to eliminate relief
effects. Observations suggest an influence from

wind direction, which probably indicates a ‘footprint’
factor. This ‘factor’ may have a triple impact: 1 the
relief influence is directional, 2 given the building
distribution (Figure 2) there is indeed flux variability
and 3 the vegetation distribution may have a influence
on the fluxes. To conclude a ‘footprint/relief study
has to be done in order to determine the true flux

variability. M
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