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1 Introduction

1.1 Document Purpose and Structure

This Copernicus Sentir@lOLCI Land User Handbook aims to provide a summary of key information
needed for users interested in OLCI land products and their applications.

After providing a general intrduction to the Copernicus programme, the role of the European Space
Agency and the scope of the Senti3einission, it gives detailed information about OLCI products: the
algorithms, processing levels, and product contents and &bri brief review of th data quality is also
given.

Lastly, a Helpdesk section provides useful practical information, such as how to access and visualize the
products. This section includes a list of frequently asked questions (FAQ) and useful linkemmtes
for more detals about the OLCI products.
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2 OLCI Land Quick Start

OLCI is an imaging spectrometer, with 21 spectral bands (see SéQ&ipflying on tle Sentinel3A and
Sentinel3B satellites.

OLCI land products provide four types of ma@ement described in this document:
x Level2 OTCIOLCI Terrestrial Chlorophyll Index maps (Seé&tipri)

x Level2 OGVI OLCI Global Vegetation Index products, actually the Green Instantaneous Fraction
of Absorbed Photosynthettly Available Radiation (Sectibr2.2

x Level 2WV: OLCI Integrated Water Vapour (kgjm

x Levell TOAR Top of atmosphere radiance (mW#far/nm) maps (Sectiob.1)
Products are supplied in NetCBR2 NXY' I G Ay o YAydziSa WLINERREZG R Gl

These prodcts can be downloaded from theESA Copernicus Open Access Hub
(https://scihub.copernicus.e)y either searcimg by observation time, or by area of the globe (see Section
8.1.1). The global revisit time at the equator is slightly above one day when combintingatellites (see
Sectiord.1).

Copemicus Open Access Hub

search
window

selected 3 N

. ) E minutes PDU
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e |
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< o . f / 2
o
3 e ]

S / nl orpittra‘cks o : S

Figurel: ESA Copernicus Open Access Hub user interface
Once products are downloaded, they can be redigplayed and analysed using:
x The ESA SNAP toolbox (see Se@idrh
x  Other generic NetCDF tools, e.g. tHASAPanoply tool
% Standard Unix commandcdump(ncdump-h to view the header only)

x  Scripting languages, e.g. using #yhon netCDF4 library


https://scihub.copernicus.eu/
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Land LeveP products

x TheOL_2_LFR/OL_2_LRPRoducts contain two vegetationand one atmosphere monitoring
parametersderived from the OLCI instrument measurements at a spatial resolution of 0.3 and
1.2km, respectively.

x Vegetation monitoringparameters Theseparametersare the OLCI Terrestrial Chlorophyll Index
(OTClsection 5.2.1) and the Green Instantaneous Fraction of Absorbed Photosynthetically
Available Radiation, also referred to as the OLCI Global Vegetation Index (OGVI5s2@ion

x  Atmosphere monitoringparameter Thisparameteris the Integrated Wate Vapour content
(IWV, sectiorb.2.3

x  OTCI and OGYataare only providedfor clear skyand observations no data is available over
water or cloudypixels IWV is provided for all clear sky observations: no data is availale o
cloudy pixels.As part of the Level2 processing chairand kefore enteringthe retrieval
algorithms dataare quality checked with regards to input Ledetataand cloudinessAllpixels
not suitable for further processingre identified with exceptio flags and discarded

x  Validation (sectioa7.3, 7.4and7.5) provides evidencef the products meengtheir mission
requirements.

% With respect to utilisation of best qug} data, it is recommended to apply the cloudargin
maskas well as the dedicated quality indicators accompanying the products (seétidrisl
and5.2.2.1lrespectively.

Levell radiance products

TheOL_1 EFR/OL_1 EPRMducts contain top of atmosphere radiances (visible and near infrared):

x radiances are mapped to a 0.3 and 1 km regular grid (respectively) using a nearest neighbour
algorithm (sectiorb.1and6.6).

% radiances are accurate to within 3% for GAGInd 1% for OL®l except for channel Oa21 @AM
nm) that shows a bright bias of about 5% for GA@nd 4% for OL®I. For both instruments,
still excluding Oa21, the interband calibratis excellent with an agreement better than 0.6%
(section?.1).

x  The geometric accuracy is within 100 m (secli@).
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3 General information

3.1 The Copernicus Programme

Copernicus has been spically designed in response to user requirements for environmental
monitoring. Based on satellite and-&itu observations, the Copernicus services deliver sneaktime
data on a global level which can also be used for local and regional needs, tshmtterunderstand
our planet and sustainably manage the environment we live in.

Copernicus is served by a set of dedicated satellites (the Sentinels) and contributing missions (existing
commercial and public satellites). The Sentinel satellites areifigaly designed to meet the needs of

the Copernicus services and their users. Since the launch of SeiAinel2014, the European Union set

in motion a process to place a constellation of almost 20 more satellites in orbit before 2030.

Copernicus alsaollects nformation from insitu systems such as ground stations, which deliver data
acquired by a multitude of sensors on the ground, at sea or in the air.

There are six Copernicus services whose aim is to transform the satellite-sinddata into alue-added
information by processing and analysing the data. These services are: atmosphere, marine, land, climate
change, security, emergency. The information provided by the Copernicus services can be used by end
users for a wide range of applicationsarvarietyof areas. The main users of Copernicus services are
policymakers and public authorities who need the information to develop environmental legislation and
policies or to take critical decisions in the event of an emergency, such as a natusiérdizaa
humanitarian crisis.

The Copernicus programme is coordinated and managed buhepean Commissioithe development
of the observation infrastructure is performed under the aegis of the European Space Aaygheysmce
component and of the European Environment Agency and the Member States fordlie component.

3.2 The European Space Agency

The European Space Agene$his dedicated to the peacefakploration and use of space filre benefit

of everyone. Established in 1975, ESA is an international organisation with 22 Member States and, for
more than 40 years, has promoted European scientific and industrial interests in space. By coordinating
the financial and intellectual resoces of its members, it can undertake programmes and activities far
beyond the scope of any single European country.

ESA programmes are designed to find out more about Earth, its immediate space environment, our Solar
Systen and the Universe, as well asdevelop satellitedbased technologies and services, and to promote
European industries. ESA also works closely with space organisations outside Europe.

ESA purpose shall be to provide for, and to promote, for exclusipelgceful purposes, cooperation
among European States in space research and technology and their space applications, with a view to
their being used for scientific purposes and for operational space applications systems:


https://ec.europa.eu/
http://www.esa.int/
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x by elaborating and implementing arigterm European space policyy becommending space
objectives to the Member States, and by concerting the policies of the Member States with
respect to other national and international organisations and institutions;

x by elaborating and implementing adties and programmes in the spadield;

x by coordinating the European space programme and national programmes, and by integrating
the latter progressively and as completely as possible into the European space programme, in
particular as regards the develognt of applications satellites;

x by elaborating and implementing the industrial policy appropriate to its programme and by
recommending a coherent industrial policy to the Member States.

The ESA Member States are: Austria, Belgium, Czech Republic, DeBstarka, Finland, France,
Germaiy, Greece, Hungary, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal,
Romania, Spain, Sweden, Switzerland and the United Kingdom. Slovenia and Latvia are Associate
Members. Canada takes part in somejpais under a cooperation agreemt. Bulgaria, Croatia, Cyprus,

Malta, Lithuania and Slovakia have cooperation agreements with ESA.

¢KS 06dzRISG 2F 9{! F2NI HAMP Ad epPTH OAffA2YyD 9{!
in each Membe State, through industrial contracts for space programmes, an amount more or less
SldA @It Syid G2 SIFOK O02dzyiNEQa O2yGNAROdziA2Yy ®

ESA isleveloping a new family of missions called Sentinels specifically for the operational needs of the
Copernicus programme. Efa Sentinel mission is based on a constellation of (at least) two satellites to
fulfil revisit and coverage requirements, providiagpust datasets for Copernicus Services. These missions
carry a range of technologies, such as radar and rapéctral imagqg instruments for land, ocean and
atmospheric monitoring.

Looking to the future, six higpriority candidate missions are beingidted to address EU policy and gaps
in Copernicus user needs, and to expand the current capabilities of the Copernicuscepammnent:
CHIME; Copernicus Hyperspectral Imaging Mission, G¢NIRpernicus Imaging Microwave Radiometer,
CO2Mc Copernicus Anttopogenic Carbon Dioxide Monitoring, CRISJ@bpernicus Polar Ice and Snow
Topography Altimeter, LSTk Copernicus Land 8ace Temperature Monitoring, RO&E, L-band
Synthetic Aperture Radar.

3.3 The Sentinel3 mission

The SentineB mission is jointly opated by ESA and EUMETSAT to deliver operational ocean and land
observation services. The main objective of the Sennelssion is to measure sea surface topography,

sea and land surface temperature, and ocean and land surface colour with high a@naaejiability to

support ocean forecasting systems, environmental monitoring and climate monitoring. The mission
definition was driven by the need for continuity in provision of ERS, ENVISAT and SPOT vegetation data,
with improvements in instrument perfomance and coverage.

Sentinet3A was launched on 16 February 2016 and Ser8Belas launched on 25 April 2018.
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Thespacecraft carries four main instruments:

x  OLCI: Ocean and Land Colour Instrument

Microwave Ocean and

x SLSTR: Sea and Land Surface Tempere il e
Instrument Seaand Land

Surface

Temperature
Radiometer

x SRALSAR Radar Altimeter

x  MWR: Microwave Radiometer

X-band

x These are complemented by three instrumen ) T
for Precise Orbit Determiti@n (POD): g ~ 2 sotrna

; ,;,"EE,, SAR Radar

v, DORIS: a Doppler Orbit Radio positioni Alimetor

S-band

Syste m Antenna

v GNSS: a GPS receiver, providing precise orpit
determination and tracking multip satellites simultaneously

v LRR: to accurately locate the satellite in orbit using a Laser-Refitector system.

The SentineB orbit is similar to the orbit of Envisat allowing continuation of the ERS/Envisat time series.
It uses a high inclination oitl(98.65°) for optimal coverage of ice and snow parameters in high latitudes.

The SentineB orbit is a neapolar, sunsynchronous orbit with a descending node equatorial crossing at
10:00 h Mean Local Solar time. In a ®ymchronous orbit, the surfade always illuminated at the same
sun angle. The orbit reference altitude is 814.5 km.

The orbital cycle is 27 dayBs4+7/27 orbits per day, 385 orbits per cycle). The orbit cycle is the time taken
for the satellite to pass over the same geographical poimthe ground.

The two inorbit Sentinel3 satellites enable a short revisit time of less than two days for OldCeas
GKIFIYy 2yS RIFe F2NI{[{¢w +G GKS Sldzz 42N ol aSR 2y

Sentinel3BQ orbit is identical to Sentik@AQ orbit but flies +/140° out of phase with Sentinr8A.

'j
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4 OLChcquisitions

4.1 Coverage

The SentineB satellites operate in a susynchronous orbit with a mean altitude of 814.5 km, completing
385 orbits {.e., 770 poleto-pole tracks) in exactly 27 dgywith a descending nodal crossing time of 10:00
am. Sentinel3B, launched in April 2018 retains the wab characteristics of Sentin8lA, butoffset by
14 phase. This offset allows a denser pattern of coverage to be obtained.

OLCI observes over adinutetime window on the descending path of each orbit, over the pedodng

which the Sun Zenith Ang (SZA)at the subsatellite point is below 80 degreed-igure2). The OLCI
instrument having a field of view of 68.5 degrébat covers a swath width of 1270 kninemean global
coverage revisit time for OLCI land colour observations is 2.2 days at the equator (one operational
satellite) or 1.1 days (in constellation) with the values decreasing at higher latitudes, due tal orbi
convergence.

Borderline SZA < 80°

start of OLCI sensing | ~._Eclipse zone
Operations based on a ) \
Position Timeline - sl
(repeating every 385 orbits) % A
| | - p—_
i — 47# (noS1-4 |
. | ——— channels) & SRAL/
SLSTR, OLCI & MWR;/ sensing; |

SRAL/MWR sensing Orbit manoeuvres
/. \ /
OLCI & SLSTR Solar
- calibration
Borderline SZA > 80° |/ (OLCI: 2x per month
End of OLCI sensing SLSTR: 1 per orbit)

Figure2: An overview of SentineB operations and instrument payload acquisitions for each orlitue indicates
SRAL, red SLSTR and orange OLCI.
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4.2 OLCI instrument specifics

OLCI (Ocean and Land Colour Instrathes a programmable, mediwspatial resolution, imaging
spectrometer operating in the reflective solar spectral range (390 nm to 1040Dwomj¢n et al., 2012)
Its twenty-one spectral bands are programmable by ground command both in width and in posyio
steps of 1.25nnfDonlon ¢ al., 2012) Thel270 kmfield of view is shared between five identical cameras
arranged in a fan shape configuration, each camera covering a tdeddigld of view (sed-igure3).

Sentinel-3 OLCI
Basic Geometry

+~—5 cameras
P

Calibration

Assembly if_,
)
~68.5° Fo\é\_r""/
1!

)
10
1 I
1 I
1

7 .
. /— I
/

=

! I Across- East

;) track-tilt
13.6° ' !l 12.2° !
[
Camera 4
{ ssp§
2 v
~09:00 LST 10:00 LST ~10:30 LST
| 1270 km

Figure3: OLCI basic viewing geometry.

The image is constructed using the pdmiom principle, where a narrow strip of the earth is imaged into
the entrance slitof the spectrometer defining the across track dimensiowhile the motion of the
satellite provides the along track dimension.

The spectral dimension is achieved by imaging the entrance slit of the spectrometer via a dispersing
grating onto a 2D CCD aay. The CCD covers the spectral range with a nominal 1.25 nmadsstipling

interval. The OLCI spectral bands are constructed by first binning one or more CCD spectral samples, in
the shift register of the CCD detector, into midrands; and further gnaping them into bands digitally
(spectral relaxation) before trangssion to ground. Main spectral and radiometric characteristics of the
OLCbands are listed ifablel.

Tablel: OLCI bands characteristicadapted from(Donlon et al., 2012)
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Band< n@& Width Lmin

Function

nm nm 2 KO0OYY 2KOYYUY 2KOYY i@Lref&1.2km
Aerosol correction, improved water constituen
Oal 400 15 21.6 62.95 413.5 2188 .
retrieval.
0a2 4125 10 25.93 74.14 501.3 2061 ! ellow substance and déal pigments
(Turbidity).
0a3 2425 10 23.06 65.61 466.1 1811 Chl abs_orptlon max., Biogeochemistry,
vegetation.
Oa4 442 10 19.78 51.21 483.3 1541 High Chl, other pigments.
Oab 510 10 17.45 44.39 449.6 1488 Chl, sediment, turbidity, red tide.
Oab 560 10 12.73 31.49 5245 1280 Chlorophyll reference (Chl minimum)
Oa7 620 10 8.86 21.14 397.9 997 Sediment loading
g .
0a8 665 10 712 16.38 364.9 883 Chl (24 Chl abs. mgx.), sediment, yellow
substance/vegetation
0Oa9 673.75 7.5 6.87 15.7 443.1 707 For improvedluorescence retrieval
Oalo 681.25 7.5 6.65 15.11 350.3 745 Chl fluorescence peak, redige.
Oall 708.75 10 5.66 12.73 332.4 785 Chl fluorescence baseline, red edge transition
Oal2 753.75 7.5 4.7 10.33 377.7 605 O, absorption reference, clouds, vegéta.
Oal3 761.25 2.5 2.53 6.09 369.5 232 Oy absorption band, fluorescence over land.
Oal4 764.375 3.75 3 7.13 373.4 305 O absorption band, fluorescence over land.
Oal5 767.5 2.5 3.27 7.58 250 330 O;absorption band, fluorescence over land.
Oal6 778.15 15 4.22 9.18 277.5 812 Atmos.Corr./aerosol corr.
Atmos.Corr./aerosol corr., clouds, pixel €o
Oal7 865 20 2.88 6.17 229.5 666 registration. Common reference band with SL:
instrument.
Oals 885 10 2.8 6 281 395 Water vapour absorption reference band.
0al19 900 10 205 473 237.6 308 Water vapour absorption/vegetation monitoriny
(max. reflectance).
0a20 940 20 0.94 2.39 171.7 203 Water vapour absorption, atmos./aerosol corr.
Oa21 1020 40 1.81 3.86 163.7 152 Atmos./aerosol corr.
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4.3 Land measurement pnciples

Vegetationcanopy spectral response is characterised by two distinctive elements. First, low reflectance
in the visible range of the spectrum (48@5 nm) as a result of chlorophyll absorption. Second, a relative
high reflectance of NIR radiatiod50-1350 nm) becauesof incident light scattering by leaf cell walls and
intracellular air spacedastorGuzman, 2020)

Deriving products monitoring vegetation status from TOA radiance measurements thus requires first to
account for atmosphere contributioand second to acetint for directional effectsmplicitly or explicitly.

The last stage consists in deriving geophysical products representative of the vegetation status from the
spectral shape of th&op of Canopyeflectance.See sectio®.2for more details.

4.4 Calibration and Validation

The radiometric calibration ddLCis performed with the use of two identical dsoard sunlit radiometric
calibraion diffuser platesCalibration of OLCI is performed at the orbital Soutle Where diffuser plates

are deployed, exposed to Sun light while inserted in the instrument-fieldew. OLCI radiometric
OFf AN GA2Y (Kdza HNBUndcB@ctefisdtion) Whith dRta a5 ArdbdaBd\Erandazyy
reflectance standardlhe dark offset is measured just before thanks to a shutter and provides the second
point of the calibration line.

OLCI Radiometric Calibration sequences are acquired about evety thuee weeks. The stability of the
nominal diffuser plate is monitored gy a reference plate deployed only about every 3 months.
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5 OLCI Algorithms anBrocessindevels

5.1 Levell

Level 1Earth Observation (EO) processing outputével1lBdata, i.e. radiometrically calibrated, geo
referenced and annotated TOA radiances.

EO processing involves the caliboatiof the numerical counts transmitted by the instrument into
radiances, gedocating the acquired pixels on tHearth@ surface and rsampling the image onto an
orthogonal product grid, representing the instrumé&htdeal swath. The final steps involve hjyaflags,
meteorological annotations and pixel classification flags, appended with computed variables to the
generated Level B products.

EO processing is divided irgixsteps:

1.

2.

Data extraction and quality checks franput Level O data

Radiometric sding: derivation of calibrated TOA radiance values from the numerical counts
previously extracted.

Stray ligh correction: a twestep process that estimates and corrects stray light contamination.

Georeferencing: Computation, for every pixel, of theffirtersection between the pixel linref-
sight and the Eart® surface (assumed to be perfectly representedtiyy WGS84 Reference
Ellipsoid completed by a Digital Elevation Model).

Pixel classificationto classify the pixels according to underlying swrfg whatever the
atmospheric conditions, to provide preliminary detection of cloudy pixels and to detecspixel
showing a risk of contamination by sun glint.

Spatial resampling: definition and filling of the output products gidOO2 NRA Yy 3 (2 (G KS
NBazfdziA2ys FdzZf 2N NERdAzZOSR® ¢KS LINRPRdzOG 3INR
constant sptial resolution on ground, perfectly aligned cameras without any overlap at their
interface. Calibratedpointing vectorsof individual instrumenpixels are used to determine the
correspondence between the instrument and the product grid.


https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-1/products-description
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5.2 Level 2

Chlorophyll content is a key controlling factor in determining the physiological status of a plant and has
temporal and spatiatariability. As chlorophyll content is related to the amount of photosynthetic activity
that is occurring, by measuring it ovgraxe and time it will act as a key input for models simulating
vegetation health, terrestrial primary productivity and gas exues. The OTCI is based upon the legacy
of the MERIS Terrestrial Chlorophyll Index (MTCI) a product produced by the MERI®sd&nsod the

ESA Envisat missigbash et al., 2004)

Vegetation canopy spectral response is characterised by two distireléweents. First, low reflectance

in the visible range of the spectrum (48@5 nm) as a result of chlorophyll absorption. Secendlative

high reflectance of NIR radiation (#3850 nm) because of incident light scattering by leaf cell walls and
intracdlular air spacefPastorGuzman, 2020)The narrow transitional region formed between these two
features is known as the Réttige (RE). The RE position (REP) responds to increasing levels of chlorophyll

by shifting towards longer wavelengths. Therefolee REP can be successfully exploited for the remote
sensing of canopy chlorophyll content (CCC). Through the exploitation@f8M8 RA Fi ¢ GKS h¢/ L
remains sensitive at high chlorophyll content levels, whereas traditional vegetation indicesasuch
Normalized Difference Vegetation Index (NDVI) satufBiehter et al., 2008)

The MTCI was the first operational productn@asure CCC from space, operating from 2004 to 2012. It
has been used in a wide range of scientific applications such as wh&iag land surface phenology,

land cover mapping, crop yield predictions and terrestrial productivity modelling. As OL@Eklssrie

band configuration to MERIS, there is an opportunity to continue the global CCC data set at 300 m
resolution. OTCI is@imensionless quantity betweend6.5.

As shown irFigured, pre-processing which includes atmosplecorrection is performed before OTCI is
calculated. Initially, top of atmosphere (TOA) reflectance is generated from L1B TOA radiance using the
solar spectral irradiance and the sun zenith angle. Interference from gaseous components in the
atmosphere suclas Q, G and HO is then removed. Then Rayleigh correction is applied to the TOA
reflectance to account for the effect of molecular scattering. Tihalfpreprocessing step is used to
correct an across track field of view gradient caused by the vamiiithe central wavelength.

The different input parameters required to calculate the OTCI are OLCI band 5, OLCI band 10, OLCI band
11,0LCband 12 ad a series of auxiliary data including sun and view zenith angles, and the cloud, invalid
and land pixeflags. Before the calculation of the OTCI the input data is initially screened to remove cloud
and water pixels to avoid calculation of meaningledsiesm An additional spectral test is applied to land

pixels using band B10nm, to identify the nonvegetated land surface pixels.

OTCl is then calculated using OLCI rededgk and NIR bands (band 10, 11 and 12) using the following

eqguation:

o o0 WEKX 6 e

U YO OfF———
OwelP 0 weT
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If the output for the OTCI calculation exceeds eittlee minimum or maximum threshold, 0 and 6.5
respectively, then anut-of-rangeflag value is applied to the pixel. A key improvement of the OTCI over
the Envisat MTCI is the provision of a-pétel uncertainty estimate which is generated through the
propagation the TOA radiance uncertainties.

[ Levell Products )

band5, band 10, band11 Aerosol optical thicknes ‘ View zenith angl% ‘ Solar zenith angl
band12
| | |

C Rayleigh correctio n]

C Input spectral test }—' OTCI Qerosol& Geometry fla%
|
Soil flag ‘ ‘ Bad data flag ‘ OTCl Aerosol flag View ?g?rangl

Figure4: Flow chart of the Sentine3 OLCI Terrestrial Chlorophyll Index (OTCI)

5.2.1.1 Quality Flags

The SentineB OTCI is accompanied by a data layer withit @&ncoded information related to individual
aspects of data quality: (i) bad data, (ii) view angle, (iips@s, and (iv) soiT@ble2).

The bad data flag is designed to identify highly reflective pixels, posigjbifysg cloud and snow, which
has remaied undetected in the LQSkgs Firstly, the input speaim is passed through a series of
spectral tests then the generated OTCI value is checked against the valid rgr@B)(0 any of the tests
fail then thepixel is classified as bad data.

The viewangle flag was developed by assessing the impact of different combinations of solar zenith angle
and solar azimuth angles on increasing values of OTCI. Currently the view angle flag is not implemented
in the processor itself.

As the impact of the aerosolptical thickness (AOT) varies across different wavelengths even band ratio
vegetation indices can be affected by AOT. In cases of low@AOTY 1) this could contribute a
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2.9% error in the OTCI calculation, rising up to a 21.6% error at higleygstdp 0 Y  p&). Currently,
there are no operationally produced AOT estimates produced by OLCI, however, the/sd3 product
generated by the OLCI and Sea and Land Surface Temperature Radiometer (SLSTRhdkperhgence
of an OLCGbnly AOT product the aerosol flags are set to very good condition.

Bare soil pixels with no CCC can generate erroneous OTCI values betwedrOlTherefore a test for
identifying pixels with a high background soil contribution to the signal is needed. QIdSIT#NIR) 10
(red)and 5(green)are used to calculate a soil flag according to the following formula:
.. . . . . ) ‘H 7”
YE QR wi G1EDE QQW
A threshold value of 0.9 for the index was selected tosifiadare soil pixels not suitable for OTCI
calculation.

Table2: Sentinel-3 OTCI quality flags descriptions

8¢7| Baddata | 1 | 1 Very good "NBR f nowT b'LME RV B
0 0 Poor "NBER B noOHT -" RERO £
6¢5 | Viewangle| 1 1 Very good +%! § on T { %!
1 0 Good +%! on f nn T {3
0 1 Far +%l  x nn F o opn T
0 0 Poor t%!  x pn° T { %!
4¢3 Aerosol 1 1 Very good AOT40< 0.3
1 0 Good AOT400.3¢0.7
0 1 Fair AOT400.7¢1.4
0 0 Poor AOT0> 1.4
2¢1 Soil 1] 1 Vely good xnoddg [y Ril02 @SN
1|0 Good Xnod [y RoilO2 SN
0 1 Fair <0.9 Land cover soil
0 0 Poor <0.9 Land cover soil
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Incoming solar radiation is absorbed on or near the oceanic and terrestrial surface. This energy is
ultimately released back into th@mosphere through the fluxes of infrared radiation. A key controller in

the exchanges of the fluxes is the leaf surfat¢hie photosphere. Solar radiation in the spectral range

400¢ 700 nm, known as the photosynthetically active radiation (PAR), ms\ite energy required to
produce organic materials from mineral components. The amount of PAR absorbed by plants img&nown

the FAPAR. It is recognised as one of the fundamental Essential Climate Variables (ECV) by Global
Terrestrial Observing System (@3) and Global Climate Observing System (GQGSPS ECV
documentation) It is a dimensionless quantity that ranges froto Q.

There have been a number of FAPAR algorithms developed for different optical instruments such as the
MERIS Global Vegetatiordex (MGVIIMERIS ATBDJhe algorithm described in this section is called the
JRAOLCI FAPAR and is suitable for any sarégplications requiring the monitoring of the state of the

land surface. There are a number of different definitions for FAPARndéme on if the calculation is

based upon an instantaneous measurement or a daily averaged value to account for diffeneintition
geometries. Additionally, green FAPAR refers to the fraction of PAR radiation absorbed by live leaves only,
whilst total FAPAR refers to the fraction of PAR radiation absorbed by all elements of the canopy i.e.
woody material (in forests) or @&l leaves (in crops).

OGVI refers to the instantaneous and green value definition. As such it has recently been renamed to
Green Insantaneous FAPAR (GIFAPAR) (Q3 2020).

As shown irFigureb, pre-processing which includes atmospheric correction is carried out before OGVI is
calculated. Initially, the top of atmosphere (TOA) reflectance is computed using L1adi@#e using

the solar spectral irradiance and the sun zenith angle. Interference from gaseous components in the
atmosphere such as;0Q% and HO is then removed. Then Rayleigh correction is applied to the TOA
reflectance to account for the effect of atecular scattering The final preprocessing step is used to
correct an across track field of view gradient caused by the variation in the central wavelength.

The different input parameters required to calculate the OGVI are OLCI band 3, OLCI bandDL@kand

band 17. Befa the calculation of the OGVI a number of screening tests are performed to remove pixels
affected by water, cloud or with bad input values, i.e. non vegetated pixels. The blue band is then
combined with the information in the red and NIRands to generatest NEBOGAFASR OKIF yy !
wavelengths 681 and 685 nm. The rectification aims to minimise the difference between the values in the
rectified channels and the spectral reflectance that would be measured at the top of the canopy under a
standard geometry ofillumination and observation. The proposed algorithm assumes that ratios of
polynomials are appropriate to generate both thectified channeléand the final spectral index (OGVI).
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Preprocessing
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OLCI Globall\fegetation Index Processing
Yes
Any p<=0 ? n
[no
Yes
Any pr=pmax 7 L
lNo
No
p(blue)<=p(nir) B
$Yes
o(niryp(redy>= Mo 'Bright surface'
thresh_nirZred
"Vegetated
surface’ *Yes Y
Momalize_F .. | |[Nomalize_F
(VEG) (BRIGHT)
Y Y
Y r
Rectification_ratio Exception: Rectification_ratio
(VEG) oGVI=0 (BRIGHT)
i L
FAPAR_ratio
l l l ¥ ¥ L 4
Rectified _
‘egetated reflectances in Bright OGVI= Water/ Cloud/ Bad data
sufaceflag = o) redandnir | surfaceflag oD Snadow o Snow/ - a,
g e 9 vaLUE flag Ice flag g

Figure5 Flow chart of theSentinet3 OLCI ®bal Vegetation Index (OGVI).
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5.2.2.1 Quality Flags

The SentineB OGVI is accompanied by a data layer witlit&ncoded information related to individual
aspects of data quality: (i) bad data, (ii) cloud, snow and ice, (iii) waterbodiessapdstiadow, and (jv
bright surfaces. The pixel labelling criteria is shownhahle3.

The pixel labelling is performed via a series of threshold tests using the values in the spectral bands already
utilised by thealgorithm. For each geophysical category, the tests were dpeelasing preexisting
knowledge about the mukspectral response of the geophysical system. This labelling criteria is
computationally efficient as no extra information is needed. Howeveersl can utilise other masks
supplied in the OLCI product to ther filter erroneous values.

Table3: Sentinel3 OGVI quality flag descriptions

Spectral Test

0 Land surface T 0 T

WER N @
WER N 11
WER N n
e N

1 Bad data n I

2 Cloud, snow and ice n

3 Water body and deep shadow T 0

4 Bright surface T 0

5 Undefined ni e N i T
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Indicator Spectral Test

6 No vegetation 006 0 0 Yt

7 Vegetation (out of bounds) "06 0 6P

The algorithm for the retrieval of TCWV from measuretsesf OLCI is based on the exploitation of the
pronounced water vapour absorption band beyond 900 nm, using the differential absorption of water
vapour. Three spectral channels are used for thetrieval of water vapour: Channef3al7and Oal§
located at865 nm and 885 nm, respectivejyrovide measurements in the atmospheric window region
whereas channeDal9 located at 900 nmat the shortwave edge of " " -absorption band, is strongly
influenced by atmospheric waterapour while not saturating even at large airmass factors and high
humidity. Here the ratio ofOLClbands19 and 18 is used for the approximation of the atmospheric
transmittance in the watewapour absorption bandn turn closely related to the total columamount.

In order to avoid errors due to the spectral variation of the surface reflectivity betwd&smm and
900nm, OLCkhannel 17s additionally used for the linear extrapolation oktlsurfacereflectivity from
MERIS®B65and885 nmto 900nm

¢KS aYFEAYdzY tA1StAK22RE 4+ GSNI QI LI2dzNJ O2f dzyy 2 @S
(RT) based simulains of the ratior g1 sss with the corresponding OLCI measurement. The RT
simulations are approximated by a product of the precise atmospheric transmission (using exponential
sums of uncorrelated-Kistribution terms) and an estimation of the scatteriggbsorption- interaction

¢ factor, stored in preOl £ Odzf  GSR [!¢ad ¢KS 2LIAYATIIGAZ2Y A&
aSOlFyidév YSUK2R® LG dzadzZffe NBIdzZANBa m G2 p AGSN

A priori Land/Ocean classification is used to select among differentfaktfie computatio of correction
factor for the scattering, absorption interaction.
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6 OLCI products

6.1 Producttypes

The OLCI product types distributed to the users are divided into two main products.
x  LevellB product

v The Level product providesneasured Top Of Atmosphere d®ancesfor each pixel in the
imagegrid and each OLCI channel, plus annotation data associated to OLCI pixels.
% OLCI Leveél Products are:
- OL_1 EFR: Full Resolution
- OL_1 ERR: Redud&dsolution

x Level2 Land products

v The leveR land product provides landhd atmospheric geophysical parameters computed
for full and Reduced Resolution.
v. OLCI Leved Products are:
- OL_2 LFR: Land Full Resolution
- OL_2 LRR: Land Reduced Resolution

In additionto the Level 2 OLCI product, the SENTHBIEXN product is produced bynebining products

of OLCI and SLSTR products. More information on the SYN product can be found on the SENTINEL
SYNERGY handbook.

6.2 Timeliness

SENTINEL 3 OLCI products are associatdifferent timeliness:

x TheNear Real TIméNRT) timeliness implies a try in less than 3 hours after data acquisition.
This timeliness is mainly used for marine meteorology and cetiaosphere gas transfer
studies.

x TheNon-Time CriticalNTC) timeliass is typically defined for deliveries within 1 month after
data acquigion. This additional delay allows consolidation of some auxiliary or ancillary data
(e.g. precise orbit data) and the data are mainly used for geophysical studies and operational
oceanography.

As consequences, OLCI L1/L2 scenes can be found twice, pabdesSRT and NTC conditions and
including the following suffigNRE or dNTE in their filename.

The differences between NRT and NTC products are due to auxiliary data:

x Consolidated dsit files used in NTC processing
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x Forecast ECMWF Meteorological datase¢disn NRT processing instead of analysis ECMWF
data in NTC processing.

Only NTC products are archived in the lbegn.

6.3 Data format

The OLCI data format follows the format defined &ach SENTINBLproduct in the PDGS product
specification based oma taloring of theSAFEStandard Archive Format for Europe) norm dedicated to
Sentinel Earth Observatiatata products

Each product packagga directory named according to the convaentidescribed in sectiof.5¢ includes:
x a marifest file, in XML formatgontaining a metadata section and a data object section
x measurement data filesn NetCDF format,

x annotation data filesin NetCDF formaif(defined.

datafiles (NetCDF) format

xfdumanifest.xml|  Measurement data files

Y Annotation data files

.SEN3 product

Figure6: SEN3roduct structure

SENTINER user poducts are disseminated in Product Dissemination Units (PDU), in order to ease the
online dissemination and data handling for the users. The PDUpdstian of data and is defined per
product type.

6.4 PDUs

All SENTINE. products released to the users aralled PDU (Product Dissemination Unit) and are
generated by the Product Unit Generator (PUG).

The direct output of the IPF is a-salled granule, whit has a constant duration but not a constant
positioning along the track. This n@onstant positioning gevents from an easy comparison over time.

PDUs have a constant duration and they have a constant positioning along the track over time, as
displayedm the next figures.
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IPF granuleg Cycle N IPF granuleg Cycle N+1

Figure7: IPF granules over two different cycles

PDUg; Cycle N PDUg; Cycle N+1

Figure8: PDUs over two different cycles

It is important to note that the PUG does not modify the content of the products: there is no processing
done m the physical content of data, the PUG being just a cutter/formatter of data, able to take M
granules to make N PDUs.
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6.5 Naming Convention

Thefile naming convention for OLCI products is identified by the sequence of fields described here:

MMM_OLL T
ID] GGG]class ID]JSEN3
x MMM is the mission ID:

Sihstance

% S3A = SENTINBA
v, S3B <SENTINERB
v S3_ = for both SENTINEA and 3B
x QLis the data source/consumer (OL = OLCI)
x Lis the processing level
¥, O0€ for LevelO
v, Ol€ for Levell
v, 02¢ for Level2
v underscored € if processing level is not applicable.

X is the Data Type ID

v Levell OLCI data:
- GEFR__€=TOA radiances at full resolution
- G6ERR__€=TOA radiances at reduced resolution
v Level2 OLCI data:
- ALFR__€=1ull resolution land colour and atmosphere parameters
- GALRR__€=reduced resolution land coloand atmosphere parameters

X is the sensing start time
X is the sensing stop time
X issthe product creation date

X

[instance ID]The field consists of 17 characters, either uppercase letters or digits or underscores
a e
% The instance id fields include, for instrument data products:
- Durationg €, cycle number, &£, relative orbit numbeg £, FFFF £
DDDD_CCC_LLL_FFFF_
- Frame & 2y 3 (NI} O] O22NRAYIF{S &G@CCCCéT F2dzNJ R
ascending nodéndicating the frame start time.
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x  GGGdentifies the centre which generated the file

x [class ID]identifies the class ID for instrument data products with conventigeduence
oP_XX_NN&Wwhere:

v P indicates the platform (O for operational, F for referencefoDdevelopment, R for
reprocessing)

v XX indicates the timeliness of the processing workflow (NR dar Real Time, ST for Bort
Time Critical, NT for Mn Time Critical)

% NNN indicates the baseline collection or data usage.

x .SEN3s thedirectoryextension.

Example of filename

x S3A_OL_2 LFR___ 20201101T185950 20201101T190250 20201102T231050 0179 064 298
4140 _LN1_O_NT_002.SEN3

v, Acquired on the % of November 2020 betwen 18:59:50 and 19:02:50 UTC
% Generated on the " of November 2020 at 230:50 UTC

v» Whose duration is 179 seconds

v Acquired during cycle 064 and relative orbit 298

v 4140 seconds from the ascending node

v, Generated at LN1 centre, in NTC timeliness

v» Whose baselineollection is 002.

a2NB RSGIFAf A INE IADEDEEAYVSRPOIKNFEAI /IMFBFTEORS ¢ 0|
TN09-0009.

6.6 Level 1 product content

The OLCI Level 1 produdse generated andprovided to users in two spatial resolution: the Full
Rew®lution product OL_1 EFR and the Reduced Resolution OL_1 ERR. The former has a spatial resolution
of about 300 m, corresponding to the instrument resolution at the-satellite point, the latter has a
resoltion of about 1.2 kmartificially built duringhe Level 1 product generation

x OL_1 EFRhe OLCI Lewdl Full Resolution product, includésenty-two measurement data
files and seven annotation data files.

x OL_1 ERRhe OLCI Lewdl Reduced Resolutionrgduct, includeswenty-one measurement
data files and seven annotation data files.
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Measurement and annotation data files are provided in NetCDF format.
The Measurement data fileaclude:

x the Top Of Atmosphere (TOA) radiance at every pixel of the Product@id: radiance.n¢
wherenn stands for the CLCI channel index, in 01 to 21.

x ¢KS aNBY2 @SR pravide8 onfy in th&kFulliResofitori PoHuetmoved _pixels.nc
containing the pixels that were discarded during the spatial regrigdiegessary toestore the
spatial continuityas the OCI cameras show a slight overlap at their interfadeas file contains
all the information related to removegixels, TOA radiances of course but also all kinds of
annotations.

The annotation data files, also written MetCDF 4 format, are describedTiable4 below. Annotations
are provided either at the image grid sampling, i.e. for each product pixel, or at the Tie Points sampling,
i.e. a susampling of the imagegid Ay KA OK OF&S GKS FTA{S ylIYS Aa

Table4: Description of annotaibn data files included in OLCI User products

time_ooordinatesnc Number of lines in the product image Time stamp

Number of lines and columns in the product

geo_ooordinatesnc .
- image

Longitude, Latitude, Altitude

Number of lines and columns in the product

qualityFlagsc image Quiality flags
lambdaO,
Number of lines and columns in the product FWHM,
solar_flux,

Instrument_data.nc image, number of instrument detectors per

frame and number of OLCI bands detector_index

frame_offset,
relative_spectral_covariance

Number of lines and columns in the {int

tie_geo coordinatesnc .
grid

Longitude, latitude

Sun and obsrvation angles:

Sun ZenitlAngle (SZA)

Sun Azimuth Angle (SAA),
Observation Zenith Angle (OZA),
Observation Azimuth Angle (OAA

Number of lines and columns in the {i@int

tie_geometriesnc arid

ECMWF data:

horizontal_wind,

sea_level pressure,

total_ozone, imidity,
reference_pressure_level,
atmospheric_temperature_profile,
total_columnar_water_vapour

Number of lines and columns in the {@int

tie_meteanc -
- grid
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6.7 Level 2 product content

The OLCI Land Level 2 products are generated from the Level 1 products, separately for each resolution.
They are thus provided to userrsthe same two spatial resolution: the Full Resolution product OL_2 LFR
and the Reduced Resolution OL_2_LRR. As for Level 1 products, the former has a spatial resolution of
about 300 m, corresponding to the instrument resolution at the -sakellite poin, the later has a
resolution of about 1.2 km.

x OL_2_LFRhe OLCI Lewd Land Full Resolution product, includes four measurement data files
and seven annotation data files.

x OL_1 ERRhe OLCI Levdl Reduced Resolution product, includes four measurerdars files
and seven annotation data files.

Measurement and annotation data files are provided in NetCDF format.

The Measurement data files include:

x the OLCI Terrestrial Chlorophyll Ind€XTCl) data fileptci.nc containing the OTCI values at
every imagepixel, their uncertainty and specific quality flags

x the OLCI Global Vegetation Index (OGVI) dataofifei,n¢ containing the OGVI values at every
image pixel and their uncertainty.

x the Rectfied Reflectancdata file,rc_ogvi.nG containing therectified reflectances at 665 and
865 nm, used to compute th@GVI valuegsat every image pixel and their uncertainty.

% the OLCI Integrated Water Vapour data filey.ng containing the toal column water vapour
values at every image pixel and their uncertainty.

The annotation data files are identical to those of the Level 1 prodicthe exception of the Quality

Flags file here namdgsf.ng standing for Land Quality and Science Flags. Theyeazibed inTable4

above. Annotations & provided either at the image grid sampling, i.e. for each product pixel, or at the

Tie Points sampling, i.e.asibh YLX Ay3 2F GKS AYF3S IANARI Ay KA OK
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7 Data Quality Information

7.1 Radiometric quality

Absolute andnter-band calibration performances monitored by indirect methods over natural targets.
Three methods are used within 88 C: thedRayleiglh method (molecular atmospheric backscattering
over clear sky offllint open ocean) provides absolute calibratiarthie blueto-red spectral domainthe
oGlint" method (spectral dependency of the Sun specular reflection over ocean) providedantdr
calibration; and the PICS method (Psedideariant Calibration Sites, temporally stable desert areas)
provides absolw calibration over the whole speaet domain as well as crossission comparisons for
sensors with comparable channels.

Two of these methods, Rayleigh and Glint, are undertaken by two different implementations providing
very consistent results.

In additionto the S3MPC efforts, CNES prdes support to ESA for the radiometric validation of the
Sentinel3 optical instruments. Results are very similar and do confirm the outline presented below.
Recent results are displayed Figure9 below.
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Figure9: OLGIA and OLGB radiometric validation from CNES results: best estimates from rakthod
combination (Courtesy C. Desjardins, CNES).

All methods point out an excess oifightness for OLGA radiancesResuk are in pretty close agreement
around 23%between 560 and 900 nm (Oa06 to Oal9). Rayleigh gives higher biases in tigeckline
(about 6 % while PICS remains around 2%) but this method is suspected to overestiensitaulated

signal at those wavelenigs so PICS are considered more reliable. Channel Oa21 (1020 nm) is only
addressed by the Glint interband method and the results are much wdrge6%, depending on the
reference band.

Radiometric validation for OLEB indicates performance within the 2¥equirementfor all bands from
560 nm (Oa05) to 940 nm (Oa20). As for A\, @he PICS method shows compliance also in the blue region
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(Oal to Oa4, 400 to 510 nm) while the Rayleigh method shows biases of about 3 def&#nding on
implementation. The OL® 1020 nm (Oa21) has a similar performatacits OLCGA counterpart.

Interband calibration is excellent for both instruments for all bands with a spectral consistency below 1%,
except at 1020 nni3% interband bias)

No significant temporal trending cde evidenced by vicarious methods from reprocessed data.

The excess of brightness of Ol&hias however not been identified as a significant issue by the Level 2
Land validation (see sectisi@.3and7.4), in particular considering that OL&land OL@B show similar
performance for Level 2 Land products.

7.2 Geolocation accuracy

The georeferencing accuracy of GRCand OLGEB is validated using visible data from channel Oal7
correlated with ground combl points. Currentgeoreferencingshows a globalaccuracybelow about 03
pixel @0 m) RMSwell within the 0.5 pixel requirementThe same process also allows to evaluate per
camera alongand acrosdrack performance:biases are below 0.1 pixét both directions for both
instruments since thé@nplementation of revised instrumergeometric calibratiordata (14/03/2018 for
OLCIA and 29/10/2019 for OLEB), further improved since then. Details can be found in@heC| Cyclic
Performance Reports

7.3 OTCI quality andalidation

Validation of OTCI products has been performed using two main approaches;on@arison with the
MTCI archive and direct validation against data collected in field campaigns.

The intercomparison are routinely performedvery 27 days and the results published in Data Product
Quality Reports available at the following lifktps://sentinels.copernicus.eu/webéntinel/technicat
guides/sentinef3-olci/data-quality-reports.

The intercomparison is performed over 37 validation sites, whigtresent a range of land cover types,
regions, and species. These sites include the CEOS WGCV LPV supersites, whichmaeadeddior the

Gt ARIFGA2Y 2F fIyR LINRPRdAzOGA I+ a ¢ S3validdtich Tears. B&MNT
of the sies, is well characterized and established with a history of validation activities. Extractions
covering a 3 x 3 full resolon (300 m) footprint are taken from all available Le2e$entinel3 OTCI and

third reprocessing Envisat MTCI data. The footpiigg accounts for any geometric inaccuracies and the
point spread function of the sensors.


https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-3-olci/data-quality-reports
https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-3-olci/data-quality-reports
https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-3-olci/data-quality-reports
https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-3-olci/data-quality-reports
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The intercomparison performancdor three sites with different vegetation types: Hfasschaat
(evergreen needle leaf forest), Baininch (deciduous broadleaf fmt) and FREstreesMons (cultivated)

for Sentinel3A cycle 65 and Sentir@B cycle 46, are shown Figurel0to Figue 12. Across all sites
similar seasonal trajectoriesid vegetation dynamicare displayed. When comparing the monthly mean
extractions across all siteBigurel3), the OTCI shows a very strong agreement with the MERIS archive

with an R2 = 0.93, NRMSD < 0.08 with Venybias,-0.01.
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Figurel0: Timeseries and corresponding scatterplot of monthly mean of OTCI for sit®BEschaat, Belgium,
land cover Needldeaved, evergreen. The top row represents S3A; the bottom row represents S3B.
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Figurell: Timeseries and coesponding scatterplot of monthly mean of OTCI for site-B&ninch, Deutschland,

land cover Broadleaved, deciduous, closed. The top row represents S3A; the bottom row represents S3B.
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Figue 12: Timeseries andcorresponding scatterplot of monthly mean of OTCI for siteEdSreesMons, France,

land cover Cultivated and managed areas. The top row represents S3A; the bottom row represents S3B.
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Figure1l3: Comparison of OT@ITCI. Pointsn the scatterplot represent the monthly mean of all available S3A
and MERIS archive over 37 validation sites. Red and grey lines represent the modelled and 1:1 lines respectively.

A global analysis of thg@atial consistency of the OTCI products has been published in the following paper

G ¢ KS {-BYLTKTerkestrial Chlorophyll Index (OTCI): Algorithm Improvements, spatiotemporal

/| 2yaraisSyoe |yR [/ 2ylA ybyzRasteGuanaietal. (F0R0$ Glabd vomgositésNID K A ¢
of the different seasons were generated at 9.2 km resolutibigyre 14). Analysis on the overall
distribution alongside the impact of latitudinal gradient on consistency was performed.

Oveall, the study found a strong correlation between the products (R2 >0.88), low global mean
LISNOSyYyGF3S RAFFSNBYOS 6bmdyc (2 ermdNRMESD~0fM)2¢6 | 0az2f
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Figurel4: Global composites of Sentin@® OTCI (mean of 2016 to 2019) and Envisat MTCI (mean of t2Q2212)
values for summer i.e. Jun, Jul, Aug (a,b)and spatial distribution of differences (c)ndexvalue frequency
distribution (d), density scatterplot of agreement between the two produg¢ey, andfrequency distribution of

differences (f). For (c) and (f), difference is expressed in percentage compstéuk ratio of per pixel absolute
difference to the mean. Blue indicates areas where the SentBi@TCis greater than the Envisat MTCI,
conversely, red indicates areas where the Envisat MTCI is greahter the Sentinel3 OTCI. Grey pixels are areas
where the difference between the Envisat MiTéhd Sentinet3 OTCI is within 5%

Note thatGlobal Composites of OTCI and OGVI are now rolgigenerated and publicly availabl@r
Validation as Monthly and-8ays synthesis products. Information on how to access to these Composites
products is avadible here, at the bottom of the page under the MPC Run Tools header.

7.3.2 Direct validation

So far, 6ur ESA funded ground validaticampaigns have been carried out. The campaigns have been
performed across different vegetatiotypes and land cover use3dgble5). For all campaignsn-situ
measurenents using digital hemispherical photography and the Kehig®lta SPAES02 chlorophyll
meter are used to obtain quantities of leaf area index and leaf cployth concentration. These values
are combined and used to derive high resolution maps of Cam@iggrophyll Concentration (CCC)
through linear regressioaf vegetation indices from Sentingldata(Brown et al, 2019)Direct validation

of the OTCI produds performed aftera spatial aggregation of theQT maps to 300 rffrigurels). As


https://www.s3vt.org/QuickEventWebsitePortal/sentinel-3-validation-team-s3vt/esa/ExtraContent/ContentPage?page=5
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shown inTable5, strong relationships have been found between theitn measurements and the OTCI
products. The weaker elationship found at Wytham Woods has been attributed to the relatively low
range of ' Cl values at the site, due to the campaign being held at the peak of the growing season when
the vegetation canopy was fully developed.

CCC based on OTCl(g m'22) Ground-basedMap [ 2 . Barrax

Simple *

average
1

Figurel5: Aggregated CCC map based on OTCI and ground based map of CCC derivB8dritimal2 data for
the Barrax field site. Graphs produced from FRM4VEG date relationship between the two products pixels is
displayed on the right hand plot.
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Table5: Site information for the direct validation field campaignfor OTCIl and OGVI.

Site Location Year Land Cover ROTCI ROGVI

New Forest, UK 50.86° N, 1.57° W 2016 Deciduous broadleaf 0.88 -
forest

Valencia Anchor 39.57° N, 1.28°W 2017 Vine / fruit trees 0.60 -

Station, Spain

Barrax, Spain 39.04° N, 2.09° W 2018 Cropland 0.76 0.67

Wytham, UK 51.77° N, 1.34°W 2018 Deciduous broadleaf 0.64 0.74
forest

7.4 OGVI quality and validation

Validation ofOGVproducts hadeen performed using two main approaches, int@mparison with the
MGM archive and direct validation against data collected in field campaigns.

The intercomparisonis routinely performed every 27 days and the results published in Datdueto

Quality Reports available at the following linkttps://sentinels.copernicus.eu/web/sentinel/technical
guides/sentinef3-olci/data-quaity-reports. The intercomparison is performed over 37 validation sites,

which represent a range of land cover types, regions, and species. These sites include the CEOS WGCV
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LPV supersites, which are recommended for the validation of land products ds well &8 SPRBIR f 4 VDS
chosen by the Sentind Validation Team. Each of the sites, is well characterized and established with a
history of validation activities. Extractions covering a 3 x 3 full resolution (300 m) footprint are taken from

all availabld_evel2 Sentnel-3 OGM and third reprocessing EnvisaGW data. The footprint size accounts

for any geometric inaccuracies and the point spread function of the sensors.

The intercomparison performance for three sites with different vegetation types:BBiSschaat
(evergreen needle leaf forest), EMAininch (deciduous broadleaf forest) andE$reesMons (cultivated)
for Sentinel3A cycle 65 and Sentir@B cycle 46, are shown Figurel6 to Figurel8. Across all sits

similar seasonal trajectories and timings are displayed. When comparing the monthly mean extractions
across all site FFigurel9), the GGM shows a very strong agreement with the MERIS archive with an R2 =

0.93, NRMSD <Ibwith very low bias;0.06.
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Figurel6: Timeseries and corresponding scatterplot of monthly mean of OGVI for sitBiSschaat, Belgium,
land cover Needldeaved, evergreen. The top row represer83A; the bottom row represestS3B.














































