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Qutline Talk:

e Describe an Optical-Millimetre wave Scintillometer (OMS)
System that measures H + L £ directly at km-scale.

e First results of LITFASS2009 experiment — Cross-wind.
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OMS System Description

LAS & MWS Receiver

| / /

Turbulence + Wave Prop. Theory

A, =11 mm
A, =930 nm

MWS & LAS
Transmitter
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OMS System Description

LAS & MWS Receiver

” Intensity fluctuations

0 0 wvar([In(l)] var[in(l,)] cov [In(l,1,)]

| / /

Turbulence + Wave Prop. Theory

Ol o
O

Oo

| @ ]

“Full” OMS method
Ludi et al (2005) BLM117

A, =930 nm ’
U, roughness parameters + MOST
MWS & LAS ‘

Transmitter H LE
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LITFASS2009 Experiment — DWD Meteorological Observatory Lindenberg
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Cross-wind — Dual Aperture Approach

Scintec BLS-ser'ies
U, oss=dX/dt

a

A

Transmitter(s)

WAGENINGEN UNIVERSITY
METEOROLOGY AND AIR QUALITY



Cross-wind — Single Aperture Approachl — Corner-Frequency

L
Scintillometer Spectrum: S(f)=47z2K2j
0
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Cross-wind — Single Aperture Approach? — Cumulative-Spectrum

Cumulative Scintillation Spectrum (theory)

Cumulative Scintillation Spectrum (measured)
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Cross-wind — Results
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Cross-wind — Results
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Cross-wind — Results
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Cross-wind — Results

, Scintillation Spectrum (theory) Cumulative Scintillation Spectrum (theory)
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Conclusions

OMS systems:

* still to be analyzed ...

Single Aperture Cross-Wind:

* New approaches are “promising”

* Methods work reasonably well under low wind speed conditions

e Higher sampling rate to improve performance under high wind-speed
conditions

* Improve on non-stationary conditions by using local spectra from wavelets
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Thank you
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OMS system — Third Equation — /r,

LAS & MWS Receiver

” Intensity fluctuations

0 0 var[in(l)] var([Iin(l,)] cov [In(l, 1,)]

| / /

Q Turbulence + Wave Prop. Theory

T

O
gnl Cn22/ Cnl,n2
hd
|
C,o = Ri4/CCE .
RV Additional data: R,
l Meijnininger et al (2006) BLM121
C;? qu CTqJ
e

A, =930 nm ’
U, roughness parameters + MOST
MWS & LAS ¢

Transmitter H LE

V
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OMS system — Structure parameter of refractive index

Refractive index of air:

n'(ﬂ):AT(ﬁ)%+AQ(A)5'+>§{£§

A2 24, A A
=G+ g+ G
ST
R
—
LAS:  A=930nm  1.22x10™ (1.09x10%) 1.19x10™°  3,89x10."
MWS:  2=11mm __ 8.7x10™ T7xI07  -2.49x10"° {1.10x107%
H L E
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| Wave Propagation Theory + Turbulence

i . ¢ k2x(L—x) || 432(kDx/2L)
: =167°K?*| | k L dkd
Scintillometer Equation: o, =16z M @, sin { L }{ Goxay

. : o n-spectrum
Production Inertial Range  Dissipation

— >

Inertial Range — Kolmogorov
Dissipation Range - Hill

Ly k l,
e Scintillometer sensitive to one eddy scale: largest of Dor F=(1L)}/2

* IfinInertial range » ¢ =0.033C° k"
 Ifin Dissipation range — ¢, =0.033C2 k™™*f,(kl,)
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Scintillation — Diffraction Process

@ o
Transmitter Receiver

intensitity

source medium receiver
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Scintillometer footprint
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