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Unit 1 - Ocean Colour Data Handling with
SNAP

Mariana Soppa & Astrid Bracher

Phytoplankton from space: intro to ocean color — 29 & 30 June 2019
Ocean Optics & Ocean Color Remote Sensing

This project received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement n2 810139.
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* Practical (short) course on ocean colour (OC) remote sensing using
Sentinel Application Platform (SNAP).

* Lectures:
e Unitl:
- Ocean colour data (sensors and data archives)
- Exploring OC data using SNAP

 Unit 2:;
- Validation Tools

* Unit3:
- Batch Processing
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Ocean Colour Sensors

ooooooooooooooooooooooooooooooo

There are more sensors, check:
http://ioccg.org/resources/missions-instruments/

Sensor / Agency Spatial Bands Spectral Operating
Satellite resolution (m) Coverage (nm) Dates
OLCI/Sentinel ESA 300/1200 21 400 - 1020 Feb. 2016
3A and 3B

MODIS/Aqua  NASA 250/500/1000 36 405-14,385 May 2002
VIIRS/Suomi NOAA/NASA 375/ 750 22 Oct. 2011
NPP, NOAA-20 402 - 11,800

GOCI/COMS KARI/KIOST 500 8 400 - 865 June 2010
MERIS/ ESA 300/1200 15 Mar. 2002 —
ENVISAT 412-1050 Sep. 2012
SeaWiFS/ NASA 1100 8 Aug. 1997 —
OrbView-2 402-885 Feb. 2011
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Where to access data

NASA’s Ocean Color Web (https://oceancolor.gsfc.nasa.gov/): level 1 to level 3
data, several sensors: CZCS, MODIS-Aqua, MODIS-Terra, GOCI, HICO, MERIS, OCTS,

S30LCI, SeaWiFS, VIIRS.

Copernicus data Portal (https://scihub.copernicus.eu/dhus/#/home + video on how
to access Copernicus ocean colour data - https://www.youtube.com/watch?
v=V3NAuafvIFM): all Sentinel data, level 1 and 2.

Merged products:
* GlobColour Project: http://www.globcolour.info/
* ESA Ocean Colour CCl (OC-CCl) project: http://www.esa-oceancolour-cci.org/
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NASA’s OceanColor Web oHYT

* http://oceancolor.gsfc.nasa.gov/

@ Firefox File Edit View History Bookmarks Tools Window Help - 100% @@ Tue9:47AM Q =

] £ NASA Ocean Color X 9 New Tab X |+

&« c @ ® © & https://o jsfc.nasa.gov %4 nasa ocena colour = [\ EN’
£ meus NASA PACE - Scien... : Example Radiances ... @ Adequacy of semi-a... @ Overleaf, Online-La... Programming with P... . Inappropriate Synon... @ eEOVs Mass, Salt, and Hea...

wss EARTHDATA Other DAACS ~

ABOUT MISSIONS DATA DOCS USER SERVICES SOFTWARE & TOOLS IMAGE GALLERY FORUM

NASA's OceanColor Web is supported by the Ocean Biology Processing Group (OBPG) at NASA's Goddard Space Flight Center. Our
responsibilities include the collection, processing, calibration, validation, archive and distribution of ocean-related products from a large
number of operational, satellite-based remote-sensing missions providing ocean color, sea surface temperature and sea surface salinity data
to the international research community since 1996.

Ocean Color Feature

Crozet Islands
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NASA’s OceanColor Web PHY TS

* Ocean Colour (and SST) products : OLCI, MERIS, CZCS, SeaWiFS, MODIS Terra/Aqua,
VIIRS, OCTS, HICO, GOCI

* https://oceancolor.gsfc.nasa.gov/

@ Firefox File Edit View History Bookmarks Tools Window Help @ = 100% @@ —. Mon127PM Q :

o £ NASA Ocean Color X & eancolor Data:/ X +
&« cC ® ®O https ndata.sci.gsfc.nasa.gov ooe % d Search N 6D

‘ﬁ meus NASA PACE - Scien... ?« Example Radiances ... @ Adequacy of semi-a... @ Overleaf, Online-La... Programming with P... - Inappropriate Synon... @ eEOVs Mass, Salt, and Hea...

v EARTHDATA Other DAACs ~

“~ Sl
; O ceanColor
i\ R SSSN ' Oves

L 5 < )

A ABOUT MISSIONS DATA DOCS USER SERVICES SOFTWARE & TOOLS IMAGE GALLERY FORUM LOGIN

Direct Data Access

Directory

Ancillary/
Aquarius/
czcs/

GOCI/

HICO/
MERIS/
MODIS-Aqua/
MODIS-Terra/
OCTS/
S30LCI/

SeaWiFS/
VIIRS-JPSS1/
VIIRS-SNPP/

ﬁ HELMHOLTZ
I ASSOCIATION



NASA products: L1 and L2 prvTecemics @ AN/

* https://oceancolor.gsfc.nasa.gov/cgi/browse.pl?sen=am = need to register!

@& Firefox File Edit View History Bookmarks Tools Window Help @ = 100%@@ — Mon123PM Q

[ ) & Ocean Color Browse : Specify © X -+

& ® https://oceancolor.gsfc.nasa.gov/cgi/browse.pl?per=CU&day=11767&sub e O Search IN D

NASA PACE - Scien... =+ Example Radiances ... @ Adequacy of semi-a... @ Overleaf, Online-La... Programming with P... . Inappropriate Synon... @ eEOVs Mass, Salt, and Hea...

A < > _1c[on] ser sersll Conmmont Halp)

Thursday, 21 March 2002 through Wednesday, 9 May 2012

SeaWiFS MODIS VIIRS MERIS .
Select one or more regions:
Select ati
GAC Aqua Suomi-NPP RR ::g:;fg::
Day Antarctica
MLAC Terra JPSS1 FRS — ArabianSea
AralSea
Night Arctic
OLCI OCTS HICO GOCI CZCS Australia
(Sentinel-3A) (ADEOS) (ISS) (COMS) (Nimbus-7) AustraliaCoast
Radius (km) about map click or about typed-in Select swat};zscto;naining (at Q;zraemsas
location: = Select BalticSea
E 72 © |[any part Sg;ll}é . or specify boundary cqorc'linates or a single
j@ 25 % having location:
in situ N:
:I 800 50 % matchups. | W E
75 % '
o0 ” )
I:I | ||all . | Find swaths
of the area of interest. Display results 10 ata time. Reconfigure page
2002||Jan||Feb|[Mar||Apr M_az Jun||Jul||Aug] S_eg Oct||Nov|[Dec| March 2012 April 2012 May 2012
[J2n][Feb|[Mar][apr]May|[Jun]|[Jul][Aug|[Sep][oct] Nov|[Dec SMTW'fl;g ff;’l'gvj'sflgg SM?‘;’?E?
------@IE-- ct|[Nov|[pec| 1 ) e 2 A e 0 A e A JARA |AA A
M|[2005][3an|[Feb|pax|[Apz|may|[sun|[sul|[aug|[sep|[oct|[Nov|[Dec|| [Z |56 |7 |8 |9 [10|[8 |9 [10]1l[12[i3]14][6 7|8 |9 [10[11|i2
; ’_|— l_l"ﬂ -l_|“ﬂ ,—”—“—|m ’_Ml ’_”_”_M ’_|M ,—lM [AA1000/000/000/000/000/000] (000/000/000/000/000/000 * **| 500{000[000)
111213 (14 [15]16 (17 ||15]16[17 (18 [19|20 |21 |[13|14[15]16[17 |18 |19
? 7Janrih]mmlgmmmm@mm 00000 )00/000}00C
§ | 2008][7ax [Feb|Mar][apc|May|[Tun][7ul|[Rug][Sep|[oct [Nov]pec]| [18[19 (202122 [23|2%| (2223|2425 |26 27|28 [20 |21 22|23 |24 [25|26
xxpoxx ook oo xR oxxogxxx XXXXX[XXX
n ([2009]|Jan|[Feb|Mar][Apz| May|[Jun|[sul]|[Aug][Sep|[oct|[Nov][Dec|| (F515E 177128 (2930 31| (2930 27(28(29[30 31
@ |: - PXXPXXXXXXXX|AMAIMAIAA| xxx |[AAA XIXXXXXXKXXXXX
[Feb)ar] apx] tay]Jun]
@': Jun||Jul||Aug||Sep||Oct||Nov||Dec

s == n(_iolor
vV [

gene carl feldman (gene.c feldman@nasa.gov) (301) 286-9428
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GlobColour dataset rHYT@GPTIcS @ A/

* http://hermes.acri.fr/index.php
* Long time series of ocean colour data: single-sensor and merged products

@ Firefox File Edit View History Bookmarks Tools Window Help - 100% @@ Tue11:42AM Q

2 NASA Ocean Color X & GlobColour - Home X Private Browsing X | +

& » O acri.fr, B e % Search

== Example Radiances ... @ Adequacy of semi-a... @ Overleaf, Online-La... Programming with P... . Inappropriate Synon... @ eEOVs Mass, Salt, and Hea...

Hermes L eem—

Home GlobColour products 0SS2015 demonstration products FTP Access About GlobColour Product user guide Gallery Contact-us

Latest images

OLCI-S3A Animation Merged Daily Merged Monthly

& sl P
B L U e

||
e QR |

L. 4_\ i & ‘}%' "'\.
Archive Sensor types
The GlobColour data set provides a large set of Ocean Colour products: Product Reprocessing name
o Parameters: Chlorophyll concentration, Secchi Disk Depth, and many more... Sensor type Start Date  End Date and date of availability

o Time coverage: from 1997 to present (Near Real Time at day + 15)
e Time resolution: daily, weekly and monthly products

SeaWIFS GAC 4km  Sep 1997 Dec 2010  NASA R2014 (20 Nov 2015)
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ESA OC-CCIl dataset

* http://www.esa-oceancolour-cci.org/

* Longtime series of ocean colour data

e Version 4 of the ESA OC-CCl dataset comprises of globally merged MERIS, Aqua-
MODIS, SeaWiFS and VIIRS data with associated per-pixel uncertainty information

=esa

climate change initiative - :
2 Eurppean Space Agenty *

ESA | CCI | aerosol | cloud | cmug | fire | ghg | glaciers | ice sheets | land cover | ocean colour | ozone | seaice | sealevel | soil moisture | sst

Ocean Colour CCI

The Ocean Colour CCI (OC_CCI) project focuses on the Ocean Colour ECV encompassing water-leaving radiance in the visible Username: *

domain, derived chlorophyll and inherent optical properties and will utilise data archives of from ESA's MERIS and NASA's

SeaWiFS, MODIS and possibly CZCS (after careful evaluation) sensors archives. It is also looking at the feasibility of using OCM-2

and VIIRS data as a "gap filler" before the launch of Sentinel-3. P .
assword:

Version 4 Dataset Release Login

o Request new password

The latest version of the OC-CCl dataset is 4.0 that comprises of globally merged MERIS, Aqua-MODIS, SeaWiFS and
VIIRS data with associated per-pixel uncertainty information. This is an update of the version 3.1 product that

includes NASA's most recent reprocessing (R2018) updates for MODIS-Aqua, VIIRS and SeaWiFS. This included Search this site:
significant recalibration for MODIS to address noticeable drift in trends resulting from sensor decay.
» About OC CCI Search

The dataset is periodically being updated, and the June 2019 release of version 4.0 extends the dataset to the end of
December 2018.

» Project plan
» Documents
» Support

P M L Plymouth Marine
Laboratory

)

Downloading and extracting data
Access to several options, including FTP and the Composite Browser, is available via http://www.oceancolour.org/

Y TELESPAZIO VEGH
LNITED a3

BRrROCKMANN
ConsuLT

1144 Helmholtz-Zentrum
Geesthacht

Centre for Materiahy aod (oastal Research
NERSC

The data can be directly downloaded from: ftp://oc-cci-data:ELaiWai8ae@oceancolour.org/

FTP server: oceancolour.org
Username: oc-cci-data
Password: ELaiWai8ae

Support is available from help@esa-oceancolour-cci.org 1| 2
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OLCI — Sentinel Data Hub A

* https://scihub.copernicus.eu/dhus/#/home = need to register!
 OLCI L1/L2 data
* OLCI L1 also available at NASA’s Oceancolor website

eSa opermicus Copernicus Open Access Hub
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SNAP: ESA SeNtinel Application Platform eV

* https://step.esa.int/main/download/snap-download/

step

science toolbox exploitation platform

ESA STEP TOOLBOXES

SNAP

Sentinel 1 Toolbox
Sentinel 2 Toolbox
Sentinel-3 Toolbox
SMOS Toolbox
Proba-V Toolbox
PolSARpro
Download

Community

Useful Links

DIV GALLERY DOCUMENTATION COMMUNITY THIRD PARTY PLUGINS

Home > Download > SNAP Download

SNAP Download

Here you can download the latest installers for SNAP and the Sentinel Toolboxes.

Data provision is available to all users via the Sentinel Data Hub.

Current Version

The current version is 6.0.0 (15.01.2018 15:25 UTC).

For detailed information about changes made for this release please have a look at the
release notes of the different projects: SNAP, S1TBX, S2TBX, S3TBX, SMOS Box, PROBA-V
Toolbox

We offer three different installers for your convenience. Choose the one from the following
table which suits your needs. During the installation process, each toolbox can be excluded
from the installation. Toolboxes which are not initially installed via the installer can be later
downloaded and installed using the plugin manager. Please note that SNAP and the
individual Sentinel Toolboxes also support numerous sensors other than Sentinel.

Search...

seem

2018

Mapping Urban Areas from Space
(MUAS 2018)

EO Open Science and FutureEO

O

12-16 November 2018 | ESA-ESRIN | Frascati (Rome), Ttaly
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SNAP: Desktop Basic Functions SV

* Open products and display bands
* Open OLCI Level 2 data (*.xml file)

1)
2)
3)
4)
5)
6)

S3A_OL_2 WRR___ 20190622T095648 20190622T104112 201906
22T124053_2664_046_122 MAR_O_NR_002.SEN3

Create RGB

Panning and zooming
Display CHL product
Synchronize views
Colour Manipulation
Subset



snap File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help = 100% @A == Thu2219PM Q

v &3 Metadata
B Abstracted_Metadata
> B Manifest
B FWHM
frame_offset
lambda0
relative_spectral_covariance

i ]
i ]
Q@
B solar_flux
i ]
i ]
@

Aseaqi1donpoud t‘

atmospheric_temperature_profile
reference_pressure_level
time_stamp

.1 Flag Codings

Vector Data

Tie-Point Grids

Jabeuepy 19Ae] [m

Navigation ©* | Colour Manipula... World View =

\ Zoom -- Level —-
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SNAP: Desktop Basic Functions @

r

af D@ T hd P AU R Kk

: Q- Search (8+1) @

Product Explorer £ I Pixel Info

v & [1] S3A_OL_2_WRR___20190622T095648_20190622T104112
v 3 Metadata
Abstracted_Metadata

o

FWHM
frame_offset
lambda0

9
a
a
Q
D relative_spectral_covariance
a
a
Q
Q

vy

solar_flux
atmospheric_temperature_profile
reference_pressure_level
time_stamp

3 Flag Codings

3 Vector Data

3 Tie-Point Grids

2 Bands

3 Masks

vVVvVVvyYVYY

Navigation | Colour Manipula... | Uncertainty Visu... | World View £ 5]

P
North Atlantic Ocean

‘URO}/E
S 4

57,

Off Globe

[1] Manifest € EREE = -

Name Value Type Unit Description :’
¥ metadataSection g
¥ acquisitionPeriod E
startTime 2019-06-22T09:56:47.797571Z ascii Z:j
stopTime 2019-06-22T10:41:12.181253Z ascii 5

v platform

> instrument

nssdcldentifier 2016-011A ascii
familyName Sentinel-3 ascii
number A ascii

v frameSet
> footPrint

v generalProductinformation
»  dumplinformation

»  productUnit

productName S3A_OL_2_WRR___20190622T095 ascii
productType OL_2_WRR___ ascii
timeliness NR ascii
baselineCollection 002 ascii
creationTime 20190622T124053 ascii
productSize 413786786 ascii
dispositionMode Operational ascii

olciProductinformation
orbitReference

qualitylnformation

vV v vy

processing

X --Y -- Lat -- Lon - Zoom -- Level --
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SNAP: RGB SV

 Combination of three bands
* Right mouse click on product name = open RGB Image View

* Choose band combination (several pre-defined combinations are available, e.g.
OLCI L2W - 17,6,3)

SRIDE FhAUIPE R

Product Explorer £3

Pixellnfo |

B Sae a00622T104112
Band Maths...

| NON | Select RGB-Image Channels
Add Elevation Band
Add Land Cover Band Profile:
[~ =
v Group Nodes by Type OLCI L2W - 17,6,3 & Jug
Open RGB Image Window Red: 0al7_reflectance c
Open HSV Image Window
Green: 0a06_reflectance o
Close Product ‘
Close All Products Blue: 0a03_reflectance C

Close Other Products

Save Product

Store RGB channels as virtual bands in current product
Save Product As...

Cut #8X
Copy #C
, Paste #BV

Navigation | Col Delete © 'IdView"
_ Properties -

ﬁ Cancel Help




SNAP: Navigation eV

e Zoomin, zoom out...

ARDE G PIR A WO® s R sle: v asrs o

ProductEprorer""I Pixel Info | = B (1 oLciLew-17,6,3 BGB ~
3 N (=
> = -
o
Q
=
=)
ol
=
P
<
e
e
Navigation ... €} | Colour Manip... | Uncertainty Vi... World View
\§
1:14 0° @
\ X --Y - \ Lat -- Lon - \ Zoom -- Level --
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SNAP: Display CHL product

QI

.

Product Explorer £3 l Pixel Info I (3,

= [1] S3A_OL_2_WRR___20190622T095648_20190622T104112_
» [ Metadata

» (21 Flag Codings
>
>
v

23 Vector Data
2 Tie-Point Grids
=
3 0a*_reflectance
3 0a*_reflectance_err
2 A865
3 ADG
&3 CHL
B
B CHL_NN_err
B cHL ocamE
B cHL OC4ME_err
3wy
3 KD490
3 PAR

4 vVYVvVYVvYyy

vVvy

[a)

Navigatiun“.’“|CoIour Manip... |Uncertainty Vi... World View I [

TEL LML

Lat

-- Lon

\ Zoom -- Level —-
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SNAP: Syncronize image views S/

* Link the display windows and navigate in the different windows.
* View = syncronize image views.

& snap File Edit | View Analysis Layer Vector Raster Optical Radar Tools Window Help @ @ = 100%BD —~ Thu243PM Q =
o ® [1]S3A 0L 2 WR Tool Windows S104112_20190622T124053_2664_046_122___ MAR_O_NR_002.SEN3 - [/Users/msoppa/Documents/Lectures/Portwimns_Summerscho...
Product Explorer ¢ | B 1 cHe NN @ [ 11 oLcilaw-17,6,3 RGB
= [1]S3A_OL 2 WRR___20

> O Metadata Synchronise Image Cursors
> O Flag Codings | v Synchronise Image Views
Vector Data == S S e
Tie-Point Grids Toolbars >
Show Only Editor 08

v Statusbar

Synchronises views across multiple image
| windows.

Areiqi1dnposd 1

>
2
v
a*_reflectance
a*_reflectance_err

<vvvv@pR
o
o
3
Q.
2

]

E CHLNN_err
E cHL_ocaME
E CcHL_OC4ME_err
WV

KD490

4
4
4 PAR

Qe

Navigation ... I Colour Manip... |Uncertainty Vi... World View




SNAP: Colour Manipulation

QI

Colour Manipulation

Open colour manipulation window 2}
Contrast stretch:
e 1t option: change position of slider

« 2nd option: click on number and type directly your pixel value

for the respective colour

Assign colours

via basic: pre-defined colour schemes
via sliders: click on the triangles, select
your colour, add colour slider with

right mouse click (in between min/

max)

via table: edit colour and value by

typing

Best choice: import pre-defined colour
scheme

reset to defaults values @

Navigation - [... |Co|our Ma... € I Uncertainty Vi... I World View ﬂr
Editor: = Basic @ Sliders = Table @ @1
="
Name: CHL_NN @
Unit: mg.m-3 P
Min: 0.01 oo
Max: 20.281 &y
Rough statistics! &
Logyy fgis
sl Lot il 1111 ||| L1 H | Lol
AN
S
o
% More Options @
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SNAP: Colour Manipulation AV

e Whattodo:
e Adjust colours in greyscale images to enhance features

A @@ e = 3 2 8 1

= —
[ (11 cHLNN ¢ | [ [1] OLCIL2W - 17,6,3 RGB

()

W= == Lat -- Lon == Zoom -- Level -~ X --Y - Lat -- Lon == Zoom -- Level -
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SNAP: Colour Manipulation AV

e Whattodo:
e Apply pre-defined colour schemes

5

‘yiy [Qvsearch (%+) ©

.

aB HeE fdd P 7 LUORKMLET G EEES -

| Product Explorer £} | Pixel Info | G\ [ (1] CHLNN @ ﬁ [1] OLCIL2W -17,6,3RGB '~
= [1] SSA_OL_2_WRR___20190622T095648_20190622T104112_ g’ x Lol
> (23 Metadata
22 Flag Codings
22 Vector Data
3 Tie-Point Grids
a
» (3 0a*_reflectance
» [23 Oa*_reflectance_err
> (22 A865
» (3 ADG
v 3 CHL
A
E CHLNN_err
E cHL_oc4aME
B cHL_OC4ME_err
> 3w
» (3 KD490
» @

i

(

AJeaqiqanpolyd

4vVYVYyyY

PAR

Navigation - [... | Colour Ma... 3 I Uncertainty Vi... | World View

Editor: = Basic @ Sliders Table

D
IE‘P@ (o)

Name: CHL_NN

Unit: mg.m-3 [
Min: 0.01 in
Max: 20.281 EH]

Rough statistics!

i‘illlllll TR (T || L L .

i !

@ pel

A A A A
enT = N @
win o O o S
o o (=
% More Options @ oF

Lat 56°52'42" N Lon 8"27'35"El Zoom 1.3:1 Level 0

X 789 Y 4988



SNAP: Subset ALY

e Zoom in your region = Raster = Subset = save it!

» Select your subset region, enter either Pixel coordinates or Lat/Lon
values

* Select bands/tie-points to be copied to subset

3 snap File Edit View Analysis Layer Vector | Raster @ Optical Radar Tools Window Help
o @ [2] CHL_NN - [S3A_OL_2 WRR___20190622T095648_2{BN:ENt NV 11, -3

Product Explorer £ m Filtered Band...
v & [2]S3A0L 2 WRR___20190622T095648_20190622T1041 Convert Band :
» [ Metadata Propagate Uncertainty g
> Flag Codings Geo-Coding Displacement Bands... g
» (22 Vector Data Subset... 5
» (3 Tie-Point Grids DEM Tools > 3
v & Bands Geometric Operations > )
» (23 Oa*_reflectance Masks 'S
» (23 Oa*_reflectance_err Data Conversion > =i
A :
& o Classification > =
a Segmentation S 3
B
B CHL_NN_err EHET o E
B cHL_ocaME
B CHL_OC4ME_err
=N Z
» 3 kD490 3
> ;D PAR %
g
Navigation - [2] ... &3 ICoIour Manipulatio... | Uncertainty Visuali... World View 3
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SNAP: Subset
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End of Unit 1

Thanks to Ana Ruescas (Brockmann Consult) for originally developing
material for the SNAP course. Some of her slides and ideas we could use
here too.



