_
?f—:

//

=

-eSa

Ocean Colour Remote Sensing of
Coastal Waters

Coastcolour
Products & Algorithms

C. Brockmann, R. Doerffer, S. Sathyendranath
K. Ruddick, V. Brotas, R. Santer



|CoastColour

A Exploitation of MERIS Full Resolution for coastal waters S
A Development of regional algorithms

A Algorithm Round Robiimtercomparison

 —e— A Production & dissemination of MERIS derived products (200%L12)
e >4 2 A Case 2 water algorithm development consensus protocol

Initiated and funded by th&uropean Space Agency, DUE Programme
Carried out by:

A Brockmann Consult, Germany

A HZG Research Centre, Germany

A MUMM, Belgium

A PML, UK

A LISEAdrinord, France
A Univ. Lisbon, Portugal
A Consultants
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Background Image: Blue Marble © NAS
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CoastColour Products

[ [3] MERIS L1b - Tristimulus RGB o [ (a2 | B [4] MERIS L2 - Tristimulus RGB = (@ [ [B5)concc

| T_2R

Improved TOA radiances
Improved geolocation
Pixel classification flags
(clouds, cloud shadow,
land, floating vegetation,
mixed pixels)

Water leaving reflectances
(directional and

fully normalised,
out-of-scope)

Water parameters:
Optical properties,
Chlorophyll conc.,

Suspended matter,
Turbidity,

MERIS 11.10.2011; Portuguese coast




Timeline

2012 2013
o o deadle Bann B e i e i R e B W S e e s o B U i b B
Version 1 VERSION 1

L1P (pixel classif, radiom, geom)
L2R (atm. corr.)
L2W (in-water)

Version 2 VERSION 2

L1P cloud update & production
L2R (atm. corr.)
L2W (in-water)

Version 1
Geographical coverage: 27 sites
Temporal coverage: 20022012
Algorithms: NN covering full concentration range, QAA
MEGSS8 processing (on disk only)

Version 2
Geographical coveragglobally all coastal areas
Temporal coveragdull mission, 2002 2012
Algorithms:2 NNscovering(normal range, extreme waters) + classification, QAA
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Products

Contents NRT Service :
NRT Service

Data Archive The demise of ENVISAT in April 2012 determined the end of the NRT service within CoastColour.

iy However, all MERIS Archive products that have been processed are available via the CoastColour
Product Description archive.

Data Archive

The CoastColour data archive contains, for all 27 sites and for the years 2005 to 2012, L1P, L2R and
L2W data products.

Data Access

The access to the data archive and NRT data is free and open. You can use the direct web access,
which is good for downloading only a few data products. If you like to download more than just a
couple of products, we kindly ask you to register for getting access to the FTP server. After
registration, which is free of charge, a username and password will be sent to you.

e Direct web access to the Data Archive
e Register for FTP access
e MERCI interactive product search and download

1 Quicklook MER_FSG_CCLLP_20100101_092619_000002502085_00351_40986_0001 [Z.J southerncaliforma/ 11-Sep-2012 16:2/ -
2 Quicklook MER_FSG_CCL2R_20100101i_092619_000002502085_00351_40986_0001 (3 southindia/ 06-Sep-2012 01:56 -
3 Quicklook MER_FSG_CCL2W_20100101_092619_000002502085_00351_40986_0001 8 .

- - - B - B - tasmania/ 11-Sep-2012 16:31 -
4

Quicklook MER_FSG_CCL1P_20100102_085341_000003402085_00365_41000_0001




CoastcolouProcessing

Temporalcoverage
7 yearsof data2005¢ 2012
Input datavolume~ 7.7TByear= 54TB
Nearreal timeservicel0/11¢ 05/2012
Spatialcoverage
27 sites

Data Volume

Complexproductionline
- All processorsmplementedin BEAM
Executioron Calvalus Clustat BC; lyearof datain 3days

CC UCM4




Level 1P

Preciseortho-rectification (AMORGOS)
Precise landvater mask and coastline
Radiometric improvements

. Calibration harmonisation to'8reprocessing

. Smile correction
. Coherent noise equalisation

Pixel flagging

~CC_LAMND Pixel masked as land
-CC_COASTLINE Pixel masked as coastline
-CC_CLOUD Pixel masked as doud
~CC_CLOUD_AMBIGUIOUS  Pixel masked as ambiguous douc
-CC_CLOUD_BUFFER Pixel masked as doud buffer
~CC_CLOUD_SHADOW Pixel masked as cloud shadow
~CC_SNOW _ICE Pixel masked as snow fice
~CC_MIXEDPIXEL Potential land pixel
~CC_GLINTRISK Risk that pixel is under glint

CC UCM4



Land Water Mask

CC Land-water mask

AN
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CC_LAND

Pixel masked as land

CC_COASTLIMNE

Pixel masked as coastine

ey

LI R

Hiwel macke ~12

CC_CLOUD AMBIGUOUS

Pixel masked as ambiguous dou

I

CC_OLoUD BURHER.

Pixel masked as cloud buffer

CC_CLOUD_SHADOW
CC_SNOW _ICE
CC_MI¥EDPIXEL
CC_GLINTRISK

Pixel masked as doud shadow
Pixel masked as snow fice
Potential land pixel

Risk that pixel is under glint



/ L1P Validation

PixBoxdataset of MERIS FR data over coastal areas

25 000 pixels

Spatial distribution:

Pixel type distribution:

Totally Cloudy (55500 30%
Clear sky water (5497 30%
Clear sky land (1)
Clear sky snow_ice (53)
Mon-clear sky waker (37200
Mon-clear sky land (00
Mon-clear sky snow_ice (0) 40%
Spatially mixed clood)land (00
Spatially mixed cloudwater (37200
Spatially mixed cloud/snow_ice (073
Spatially mixed snow_ice/land (00
Spatially mixed snow_jicewater (0]
Spatially mixed landwater (00
Seasonal distribution:
Spring (4<496)
Summer (4667
Auturnn (4591
Winker (4546)
Confusion Matrix (CLOUD flag)
In-Situ Database
water cloud Snow/ice 3
X WATER 5433 23 2 5458 | 9904
g CLOUD 1033 15068 2746 18847 80%
SNOW_ICE 2 66 1124 1192 94%
> 6468 15157 3872 25497
CC UCM4 84%  99% 29%



Level 2R

Result of the atmospheric correction
. Algorithm-> Talk by RolanDoerffer
Product content
- Water leaving reflectances in 13 bands
- Normalised water leaving reflectances in 13 bands
- Aerosol optical depth@550nm
- Angstrom coefficient 443/865
- Quality indicator / error
- Flags

CC UCM4
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‘Example northrsea RGB LT+ L2R
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Rio de la Plata

[ [1] MERIS L1b - Tristimulus RGB

irradiance reflectance
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Chl_L2_3rd_algall= - (PCD_15 true)

Chl_L2_3rp_algal2 = 18.862
Chl_I2gen
chl_C2R

19.058

TSM_L2_3rp = 46.696
TSM_C2R = 46.383

ays_L2_3rp =2.761
ays_C2R =2.774
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Atmospheric Correction

ﬁdwermtg

inland waters

HATURAL ENYIRONMENT RESEARCH COUNCIL

DUNDEE
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Validation against MERMAID
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Aerosol Optical Depth

optical depth [dI]

0.0030

0.101

0.2

“ccucma
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Level2 W

Result of inversion of the water leaving reflectance

. Talk by Roland Doerffer

Product Content

|OPs (neural net)
a_total,a pig a dg (a_ys
a_det)
bb _spm, b _tsm, b_whit
guality indicator (error)
IOPs (QAA)
a_total,a pig a ys
bb tsm

CC UCM4

from neural net:
. Concentrations

chl, tsm

. Spectralk,
: ZgOmax

- Turbidity
- flags
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CHL CC
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Validation with MERMAIDCHI
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coastcolou

Validation with MERMAIDTSM

TSM CC-MERMAID

o KX+ r2lPearsen) _ 0 9551985
rmse = 0.5877874

TSM CC

TSM MERMAID

CC UCM4



Algorithm Round Robilmtercomparison

Learning exercise, 14 algorithms

Assessing strengths and weaknesses of different techniques
. SIOPs,bi@ LJGAOFE Y2RSE S NIFRAFUAOS (0N

Transfer into an IOCCG working group

ALGO1 ALGO2 ALGO3

All @ a'560nm All @
*a,, (high CHL)

Reference Sg?ﬁ&&ﬁ'é‘i\%\é% r\ﬁ%l 2%IBPS (natural variability)



