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INTRODUCTION

*Within the framework of the MERIS Data Quality Working Group (QWG) and the MERIS Validation Team (MVT), the MERIS MAtchup In-situ Database (MERMAID) provides a
valuable tool for the validation activities essential for MERIS product assessment and quality assurance. Essential to this is a reliable source of in-situ radiometric data.

* MERMAID has been central to the forthcoming third reprocessing of the MERIS archive; for example vicarious adjustment studies and BPAC algorithm improvements.

* MERMAID comprises in-situ p (A) from several measurement approaches and instruments. Analysis of the provided protocols and the matchup data has identified that
sensor tilt seriously affects measurements of surface irradiance (E,), and has consequent impacts on the accuracy of water reflectance, p,, and matchup results. and led to an
evolution of the database — inclusion of reflectance consistent with MERIS L2 assumptions and in-situ data quality flagging.

MERMAID MERis MAtchup In-situ Database

In-situ data collection of the radiometric properties of water is important for satellite optical
sensor validation and the algorithms used to derive geophysical parameters.

MERMAID is an easy-to-use centralised database of merged in-situ optical (reflectance, p (A)) and
atmospheric (t; a) measurements with concurrent MERIS acquisitions (Barker et al., 2008).

* ARGANS: Collaboration with MVT PlIs for data acquisition, data QC, format processing;
ACRI-ST: MERIS processing, processing updates and matchups; website hosting.

e Data policy for matchups & password protected extraction site.

e Sites include: NOMAD, SIMBADA, MOBY, BOUSSOLE, AERONET-OC, NW Baltic Sea, Algarve

* In-situ Optical Measurement Protocols: With the assistance of the QWG and MVT, this is a
comprehensive description of MERMAID and the wide-ranging methodologies used for
MERMAID in-situ measurements (e.g. buoys, TACCS, SeaPRISM, handheld radiometers, profilers.
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E. and the effect of sensor tilt

The surface spectral irradiance, E, (W.m>2.nm™) collected
by a horizontal flat detector at sea level is the sum of two
contributions: the direct and the diffuse fluxes. This is
termed E,, (A), measured directly in-situ with a
radiometer or computed with in—situ parameters, where
available, or from MERIS matchup extraction where not.
Importantly: Solar geometry is at the in-situ time.

ES_IS (A)Z(Fon( |s))COS( 5 |s)

F, : the extraterrestrial solar irradiance (Thuillier et al., (2003))
corrected for the square of sun-earth distance (d?).

U, :the solar zenith angle at the time of the in-situ measurement

T3 (0 1s) = T (0 1) To(65 1s) Tos(O i5), where:

ray

T, (cos(B, ()):exp[-(0.57,) / cos(6; ) 1,

T,;(cos(B,)) = exp [-Ty; uO,/ cos(B,)] with uO, the ozone amount
T (cos(B, )) = exp[-(0.16 T,(865) (A/865)%) / cos(6, )] .

The equations..
In summary, for a tilted collector, and for small zenith tilts
(d; < 5°) the surface irradiance can be expressed as:

Es = |:o °[COS(HS) _Sin( 95) ' Ht | COS(¢S _¢t)]

The cause of sensor tilt

* Because of wind just above sea level and/or
marine currents the surface collector is not
always parallel to a flat sea surface; the sensor is
tilted in an off-nadir direction defined by the tilt
zenith and azimuth angles, (6,, ®, respectively).

2)
Td (93)

When sensor tilt occurs the sky dome viewed by ~ Relative error on £, due to the tilt effect:
the irradiance collector differs from the one AES

observed by a perfectly horizontal detector, = ~= tan( 6)5) ' et 'COS(¢5 - ¢t)
causing E; s to be lower than theoretical E.. S

e Zagolski and Santer (2010) demonstrate the
theoretical impact of sensor tilt using RTC/SO
code. Results confirm tilt effect increases with O,
in the solar plane (pure molecular atmosphere).

Potential impact of sensor tilt on E,

For a worst case sensor tilt configﬂration and a tilt zenith
angle of 45° we can expect a relative error from 4%
(d .=30°) to 13% (d .=60°) on E,

Approaches for MERMAID

1. ‘MERIS-Like’ p,,.(A) : now in MERMAID

Puwn 1smelA): consistent with MERIS L2 assumptions.

Puwn 1s IS computed with E, /x5 (EQ. 4 below & box), and fully
normalised (according to Morel, 2002).

A QC approach: included in MERMAID parallel to p,,,, s

Used in visible and NIR gain computation of the vicarious
adjustment (Mazeran et al., Living Planet, 2010).

Investlgatlon of the tilt effect on MERMAID E.and p,,
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3. Tilt correction: MEROS database
Presently no tilt-effect correction for is carried out operationally
in MERMAID. However, it is feasible using the MEROS synthetic

database (Zagolski and Santer, 2010), comprising of LUTs of
downwelling flux computed with the SO code. For a given tilt
geometry, knowing aerosol type (and model) and wind-speed, a
corrective factor for sensor tilt can be computed using MEROS.

Wavelength

3) MERMAID matchups.
All MERMAID sites checked: AE_/E, often not within
10% (site dependant), & error propagated top,, (p,, =
L, /E,), illustrating need for a new approach (see right).

| Algarve MERMAID
1 matchup 27/06/2009.

— Es ratio: 1.2
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4. Improve small-scale in-situ buoy design

* Collaborating with MVT members, Bio-Optika
/ARGANS are developing and testing a
floatation rig to deploy a TriOS radiometer,
without incurring the effects of tilt.

* Counteracts the motion of waves and ensures
radiance and irradiance sensors remain vertical.

Computing p,, With E; x5 (‘MERIS-like’ p,,: p,, 1 )
improves matchups of p, s t0 P, \eris.
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Conclusions

* Errors in E, | due to sensor tilt propagate to p,,  and thus any models using them downsteam.

* |t is essential to ensure best guality data, and to retain as many matchups as possible in such uses.

* For the present time, the best approach is to obtain Es and Lw from Pls, and to retain in MERMAID both
P s (N) and p,. e (N) - important to the third MERIS reprocessing, negating potential effects on tilt
and_retaining congistency with MERIS L2 assumptions.

* Tilt correction is the next stage in investigations for MERMAID and MERIS CalVal.
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