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Preparing for the ADM-Aeolus mission:measuring wind pro�les from spa
e; o
eanalbedo e�e
ts on surfa
e wind 
alibration
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±The up
oming ADM-Aeolus polar orbiting satellite mission will pro-vide a

urate wind pro�les with global 
overage. Preparations in
ludedevelopment of simulators and pro
essors, and simulations of 
alibra-tion pro
edures. The laun
h of ADM-Aeolus is expe
ted in 2012.1. Introdu
tionADM-Aeolus will be the �rst dire
t de-te
tion high spe
tral resolution DopplerWind Lidar in spa
e. It will be able tomeasure wind pro�les from spa
e, fromthe surfa
e up to about 30 km altitude.

Figure A. Overview of the measurement geometry andhorizontal sampling of ADM-Aeolus.Properties:� 355 nm laser pulsed at 100 Hz� separate spe
trometer for Rayleighs
attering by the air mole
ules (Fabry-Perot) and Mie s
attering by aerosol and
loud parti
les (Fizeau)� surfa
e re�e
tions are needed for 
ali-bration of zero wind� knowledge of temperature and pres-sure pro�les is needed during pro
essingof the spe
tral data to allow retrieval ofgood wind information
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Figure B. Expe
ted spe
trum of the ba
ks
attered light2. Ground Wind CalibrationUn
ertainties in instrument pointingmay 
ause a fra
tion of the satellite ve-lo
ity to be proje
ted into the line of

sight (LOS). To obtain good results thismust be 
orre
ted for by measuring sur-fa
e re�e
tions.
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Figure C. Example of wave properties used in thesimulation for a windspeed of 8 m/s.This will allow to �nd the spe
trome-ter frequen
y that 
orresponds to zerosurfa
e wind.
−0.8−0.6−0.4−0.2 0.0 0.2 0.4 0.6 0.8

waveslope [m/m]

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

o
cc

u
rr

e
n
ce

 (
n
o
rm

a
lis

e
d
)

waveslope histogram
gaussian

Trat-Menzies distribution

slope distribution

−1.0−0.5 0.0 0.5 1.0
waveslope [m/m]

−3−2−101
2

3

su
rf

a
ce

 L
O

S
 v

e
lo

ci
ty

 [
m

/s
]

slope-LOS-velocity relation
slope-vs-LOS-velocity

linear fit [using y dist]

linear fit [using x dist]

Figure D. Illustration of the relation between the lo
alwater surfa
e slope and the LOS water velo
ity as seenby the lidar for a windspeed of 8 m/s. The re�e
tion
al
ulation uses the simpli�ed linear �tted relationindi
ated by the blue line.Surfa
es with su�
ient albedo in
ludedesert, snow/i
e and o
ean.

Figure E. Waves at larger surfa
e wind speeds formwhite-
aps whi
h dominate the o�-nadir re�e
tion (leftphoto: bea
h view, right photo: airplane view).2.1 O
ean surfa
e re�e
tion:There is a risk that 
alibration on theo
ean surfa
e will give a biased result.To study this possibility, a simple modelwas 
onstru
ted whi
h in
ludes:� wave shape and motion for given lo
alwind� surfa
e re�e
tion for given lo
al wind(both spe
ular and white 
aps)� to be added later: sub-surfa
e re�e
-tion, to be 
ombined with sub-surfa
ewater movementThe model tries to 
orrelate these prop-erties, to retrieve an average LOS watersurfa
e motion as will be seen by thelidar.
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Figure F. Slope relation used to 
al
ulate LOS watersurfa
e movement for di�erent wind speeds.3. Con
lusionThe phase-relation between white-
apsand waves is still an unknown. Depend-ing on what is assumed for this relationa non-zero water movement may be ob-served by the lidar instrument, leadingto biases in the observed wind pro�le.Also sub-surfa
e re�e
tions may alter theresults when in
luded in the simulation.Referen
eswww.knmi.nl/∼kloedej; kloedej�knmi.nlwww.esa.int/esaLP/LPadmaeolus.html±Royal Dut
h Meteorologi
al Institute (KNMI), P.O. Box 201, NL 3730 AE, De Bilt, The Netherlands; email: kloedej�knmi.nl;NAC-10 Veldhoven, 22-23 April 2010.


