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1. Quick Start: Ocean Colour

The following will provide you with sufficient information to quickly get to grips with the Ocean
Colour dataset product(s) and to gain some familiarity with the information available.

1.1 What products are available?

Product name and Filename example Version
acronym

ESA Climate Change ESACCI-OC-L3S-OC_PRODUCTS-MERGED- 6.0
Initiative Ocean Colour 1D_DAILY_4km_GEO_PML_OCx_QAA-20230502-
fv6.0.nc

Table 1 Dataset Products covered in this document.

1.2 Summary information

Product Name EOCIS Ocean Colour analysis

Main observed variable(s) Remote sensing reflectance at MERIS wavelengths, Chlorophyll-a
concentration

Geographical range of dataset Global

Temporal range of dataset 1997-2023 on-going

Spatial resolution / gridding 4km

Temporal sampling characteristics Daily, monthly, 5 and 8 day composites

Level of processing L3 gridded data

Main auxiliary content QA/QC flags; uncertainties; auxiliary variables

Dataset citation (Waiting for DOI from CEDA for v6.0)

Dataset journal reference Sathyendranath et al., (2019)

Table 2 Summary Information for Ocean Colour data

1.2.1 Variables summary information

Narisble name | Deseription —————units

chlor_a Mass concentration of near- mg m3
surface chlorophyll-a
Rrs 412 Sea surface remote sensing sril

reflectance defined as the ratio
of water-leaving radiance to
surface irradiance at 412 nm
Rrs_443 Sea surface remote sensing srt
reflectance defined as the ratio
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Rrs_490
Rrs_510
Rrs_560

Rrs_665

of water-leaving radiance to
surface irradiance at 443 nm
Sea surface remote sensing
reflectance defined as the ratio
of water-leaving radiance to
surface irradiance at 490 nm

Sea surface remote sensing
reflectance defined as the ratio
of water-leaving radiance to
surface irradiance at 510 nm

Sea surface remote sensing
reflectance defined as the ratio
of water-leaving radiance to
surface irradiance at 560 nm

Sea surface remote sensing
reflectance defined as the ratio
of water-leaving radiance to
surface irradiance at 665 nm

sril

sril

sril

Sr

Quick Start Guide
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Table 3 Summary information for each variable for Ocean Colour dataset

1.3  What can these products be used for?
EOCIS Ocean Colour provides ocean colour data, with a focus on case 1 waters, which can be used,
for example, in observing global and regional productivity in relation to physical forcing and climate
change prediction and assessment models (Groom et al, 2019; Sathyendranath et al., 2019). The
project aims to produce the highest quality data, not containing the very latest data, which may be
adjusted in the light of recalibration or assessment.

1.4  Where to find these products for download

To access the dataset products(s) navigate to the following locations using the links below:

1) https://climate.esa.int/en/projects/ocean-colour/data/

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

The data can be directly downloaded using an FTP client using the following details:
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FTP server: oceancolour.org
Username: oc-cci-data
Password: ELaiWai8ae

Support is available from help@esa-oceancolour-cci.org

Some people have reported that the Mac FTP client has trouble with files bigger than 4GB. If
you look at the monthly composites directory and the files there appear to be around 500-
600MB rather than ~4.5GB, you're affected by this problem. If you attempt to download, you'll
get ~500MB corrupt files. So you'll need to use an alternative FTP client or the terminal.

If you’re interested in downloading a subset of the dataset then THREDDS provides several op-
tions. As an example, the NetCDF subset service allows for a spatial and / or temporal subset
to be extracted.

2) CEDA
https://catalogue.ceda.ac.uk/uuid/b0ec72a28b6a4829a33ed9adc215d5bc

Note a DOI has not yet been minted for v6.

1.5 Using downloaded data

1.5.1 Import Data

Python

There are several NetCDF capable libraries, but PML most commonly uses “netCDF4” (available from
https://github.com/Unidata/netcdf4-python or using “pip install netCDF4”), which interfaces well
with numpy. A brief example of usage:

import netCDF4
nc = netCDF4.Dataset (“/path/to/CCI/year/file.nc”, “r”)
# display some global attributes
print nc.time coverage start
print nc.license
# take the mean of a global variable
print nc.variables([“chlor a“][:].mean ()
Another python package that is very useful for rapid access and investigation of the data files is the

xarray package (http://xarray.pydata.org/en/stable/index.html). As the OC-CClI files are CF
compliant they are compatible with the tools available through xarray.
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R

As with Python there are several NetCDF packages in R but we recommend “ncdf4”, which can be
added to your R build using install.packages(‘ncdf4’) and added to your session using library(‘ncdf4’).
A brief example of using R to perform the same task as completed in the python example:

library (‘ncdf4’)

nc=nc_open (“/path/to/CCI/year/file.nc”)
# display a list of available variables
names (nc$var)

fextract global chlorophyll-a data

vl<-ncvar get(dl,dlS$var$chlor a)

#close netcdf
nc_close (dl)
# take the mean of the global chlorophyll-a variable

mean (vl, na.rm=T)

IDL
A brief example of using IDL to perform the same task as above:

%Open the file and assign it a file ID

fileID = ncdf open(“/path/to/CCI/year/file.nc”, /read)

$Find the number of file attributes and variables in the netCDF
nc_struct=ncdf inquire(fileID)
nvars = nc struct.nvars

print, nvars

% list all variable names

for i=1,nvars-1 do print, NCDF VARINQ (fileID, 1)

%$find the variable id associated with a required variable

chlor = NCDF VARID(fileID, 'chlor a')
$Import the dateset for selected variable

varID=chlor

ncdf varget, filelID,varID,variable
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$When done with file, close it.
ncdf close, fileID

$replace all fill values with nan
i nan = where(variable eqg 9.96921e+36, /null)

variable[i nan]='nan'

%calculate the mean chlorophyll

print, mean (variable, /nan)

1.5.2 Re-Gridding/Formatting

Re-gridding/Formatting

Quick Start Guide
EOCIS Ocean Colour dataset

Re-gridding of the data is provided using Brockmann SNAP browser/tool, either from GUI, or using

a command as below:

# Re-gridding to a coarser spatial resolution (6.65deg resolution)
snap/snap_location/bin/gpt repro.xml -Ssource=/input_data_storage/EOCIS-OC-L3S-
OC_PRODUCTS-MERGED-1D DAILY 4km GEO PML OCx QAA-20110110-£fv6.0.nc \

-t test repro.nc -f NetCDF4-CF

Configuration file repro.xml example:
<graph id="someGraphId">
<version>1.0</version>
<node id="someNodeId">
<operator>Reproject</operator>
<sources>
<source>${source}</source>
</sources>
<parameters>
<crs>GEOGCS [ &quot;WGS84 (DD) &quot;,

DATUM[ &quot;WGS84&quot;,

SPHEROID[&quot;WGS84&quot;, 6378137.0, 298.25722356311,

PRIMEM[ &quot; Greenwiché&quot;, 0.0],

UNIT[&gquot;degree&quot;, 0.017453292519943295],

AXIS[&quot;Geodetic longitude&quot;, EAST],
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AXIS[&quot;Geodetic latitude&quot;, NORTH]]</crs>
<resampling>Nearest</resampling>
<referencePixelX>3600.0</referencePixelX>
<referencePixelY>1800.5</referencePixelY>
<easting>0.020833333292387124</easting>
<northing>-0.020833333312850755</northing>
<orientation>0.0</orientation>
<pixelSizeX>0.05</pixelSizeX>
<pixelSize¥>0.05</pixelSizeY¥Y>
<width>7200</width>
<height>3600</height>
<orthorectify>false</orthorectify>
<noDataValue>NaN</noDataValue>
<includeTiePointGrids>true</includeTiePointGrids>
<addDeltaBands>false</addDeltaBands>

</parameters>
</node>

</graph>

1.6 Interactive visualisation / data access

The Ocean Colour data are also available through an interactive web visualisation portal
(https://www.oceancolour.org/portal/ Fig. 1) that allows visualisation of the daily, 5 day, 8 day and
monthly v6 data along with previous OCCCI versions and other variables of interest including Gross
Primary Production, optical water classes. The portal allows simple data analyses of time series in
user- defined regions of interest including interactive time-plots, histograms of two variables,
Hovmoller plots and animations (Fig. 2). The data corresponding to the plot can also be downloaded

(Fig. 3).

General portal info is available at: https://visual.pml.ac.uk/info/

An OC-CCl demo is available at: https://www.youtube.com/embed/e3mTI-rnlr0?autoplay=1 (20
mins long)
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Water Turbidity Indicators
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Timeline - Click and drag to move, use your mouse scroll wheel to zoom, click to select a date or enter your required date in the date field on the right

Chi-AVE
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ZA1w0 Title:
ANALYSIS 0C_CCt:Chi-ave
You can use this panel to produce a range of different plot types or to
export data in netCDF format. To refine the data before analysis you
can use the controls below, or just jump to ‘Make new plot’for the
entire spatial extent Choose a plot type

DRAW AN AREA
Draw a box or any other shape using your mouse

Timeseries v

Set a date range using the timeline below
ENTER COORDINATES
Coordinates (in decimal degrees) for a bounding box 2013-09-03709:45 2022-02-01T00:00
(left,bottom,right.top) or a WKT POLYGON

DRAG & DROP
Drag a KML, GeoJSON, IGC, GPX, or TopoJSON file and drop it directly
onto the map

Indicator: Chi-a V6 - Version 6.0 - 0C CC
BBox: POLYGON(-4.696...
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Figure 2: User-specified region and plotting options.
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OC_CCI: Chl-a V6

25 — Mean Chl-a V6 - Version 6.0 - OC CCI

Chl-a V6 - Version 6.0 - OC CClI (milligra

T T T T T
2014 2018 2018 2020 2022
Date

1) Chl-a V6 - Version 6.0 - OC CCI

Interval: Menthly
Bounding Box: POLYGON(-4.696 50.028,-3.734 50.057.-3.734 49.576,-4.142 49.241,-4.681 49.387.-4.71 49.664,-4.636 50.028))

Figure 3: Plot created by portal as in figure 2; note data download button bottom left.

1.7 Your obligations when using these products

By accessing the Ocean Colour dataset, you agree to cite the dataset digital object identifier (doi)
and corresponding journal article describing the dataset every time you publish results obtained in
whole orin part by use of UK EOCIS products. These citations are given under Summary Information.

The reference to the dataset should mention "created by the European Space Agency CCl Project
and UK Earth Observation Climate Information Service". The product name and acronym in Table 1
and should be used to avoid confusion and enable traceability.
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