NextGEOSS – Cold Regions Pilot – Tutorial 1
Visualizing Ice concentration data from
CMEMS and making Maps using QGIS
The Copernicus Marine Environment Monitoring Service (CMEMS) provides regular and systematic
reference information on the physical state, variability and dynamics of the ocean and marine ecosystems
for the global ocean and the European regional seas. The data can be accessed and downloaded from the
CMEMS catalogue at http://marine.copernicus.eu/. The data policy of CMEMS is to provide full, free and
open access to its products. The CMEMS catalogue is covering all the Copernicus marine data products:
Sea Surface temperature, Salinity, Current, Wind, Sea ice, Sea level, Biology, Chemistry, Chlorophyll etc.
In this tutorial we downloaded sea ice concentration chart data from the CMEMS catalogue. The data is
produced by the operational sea ice service at the Meteorological Institute of Norway (met.no) based on
manual interpretation of satellite data by a sea ice expert. The geographical coverage is from 80 W to 80
E and from 60N to 85N, and the product is provided in NetCDF format. The data is available from 1 January
2010 and ongoing. The date selected for this tutorial is 1 October 2019.

Overview of the task
The tutorial shows how to visualize and create a map from CMEMS data (sea ice concentration) in QGIS,
with standard map elements like map inset, grids north arrow, scale bar and labels.

Other skills you will learn
•
•

How to view and change QGIS Project Variables
How to use QGIS expressions

Task 1. Download the data to your computer
The sea ice concentration chart was downloaded as NetCDF files and stored locally in a folder. Then it was
opened in QGIS 3.8 and a project was created and saved in the same folder. Download “the folder name”
and extract the project “ftp site to download the folder”
If QGIS is already installed on your computer, you can skip the installation procedure below.

Task 2. QGIS Installation
Standard installer packages are available for MS Windows and Mac OS X. For many flavours of GNU/Linux,
binary packages (rpm and deb) or software repositories are provided to add to your installation manager.
Get the latest information on binary packages at the QGIS website at http://download.qgis.org

Since QGIS is open source software it has special procedure for releasing new versions, it follows a timebased schedule. (The current version is QGIS 3.8.3 'Zanzibar' and was released on 13.09.2019. The longterm repositories currently offer QGIS 3.4.12 'Madeira'. QGIS is available on Windows, MacOS X, Linux
and Android. 2 version are available for download 3.4 and 3.8, follow the instructions for download and
installation based on your operating system. The Windows installer has an option to download the QGIS
sample dataset. This is not available for Linux and Mac but there are many places where sample data can
be downloaded.

Task 3. Working with Data
For this tutorial we are using QGIS 3.8
There are two ways for the users to start working with QGIS, get the project with all need it data ready
and directly open it in QGIS or let the user start their own project by loading the data and save the project.
In this tutorial, we will use the QGIS project and sea ice chart data down
Start QGIS using the Start menu or desktop shortcut, or double click on a QGIS project, and double click
on the project to open it, CMEMS_METNO_ICE_CON.qgs

The project opens with Svalbard approximately at the centre of the screen

Check the project properties variables by clicking in project/properties from the main menu

The project properties windows open and you can find the main project content, in General project file
and location is defined, Metadata of the project, Coordinate reference system (CRS), Style and many
other.
The second important properties you need to know is about the layers properties, layers can be found
under layer sub-window in our case we have only one layer since it is NetCDF file and it was opened as
raster it can contains several bands.

Then the layer properties window is opened

There are several layer properties on the left window, but here we check the information from provider,
in this case it will show all the information available on the NetCDF file of the ice concentration, e.g. extent,
units, width, height, location composition (number of bands).
The other property we would look at is the Symbology

you need to check three things; Render type, Band and colour ramp (where the colour used in the layer
can be defined).
Use the pan and zoom controls in the Map Navigation Toolbar and to zoom to your interest area.

Task 4. Making the map
For preparing the maps in the main menu Project/ New print layout

Give name and click OK.

In the layout window Go to Add item-> Add a Map.

Once the Add map button is active, hold the left mouse and drag a rectangle where you want to
insert the map. You will see that the rectangle window will be rendered with the map from the
main QGIS canvas.

You will see that the rectangle window will be rendered with the map from the main QGIS canvas.
The rendered map may not be covering the full extent of our interest area. Use Edit ‣ Select/Move
item and Edit ‣ Move Content options to pan the map in the window and centre it in the composer.

Now that we have our map inset ready, we will add a grid. Select the Map 1 object from the Items
panel. In the Item properties tab, scroll down to the Grids section. Click the Add a new grid button,
followed by Modify grid.

By default, the grid lines use the same units and projections as the currently selected map projections.
However, it is more common and useful to display grid lines in degrees. We can select a different CRS
(Coordinate Reference System) for the grid. Click on the Change button next to CRS.

In the Coordinate Reference System Selector dialog, enter 4326 in the Filter box. From the results, select the
WGS84 EPSG: 4326 as the CRS. Click OK. QGIS support around 7000 CRSs, based on those defined by the
European Petroleum Search Group (EPSG), the common WGS 84 latitude/longitude CRS is known by the
identifier EPSG 4326.

Select the Interval values as 20 degrees in the X and 5 degree in the Y direction. You can adjust the Offset to
change where the grid lines appear.

Scroll down to the Grid frame section and check the Draw coordinates box. The default format is Decimal
Degrees. There are several formats you can select from. Other parameters can be changed here.

Now we will add the other map elements, north arrow, Go to Add Item ‣ Add North Arrow.

Then hold the left mouse and drag a rectangle where you want to insert the North arrow on the map.

It possible to change the properties of the inserted north arrow in the item properties.

Now we will add a scale bar. Click on Add Item ‣ Add Scalebar.

Then hold the left mouse and drag a rectangle where you want to insert the Scale Bar on the map. It
possible to change the properties of the inserted scale bar in the item properties.

Inserting continuous colour legend is tricky in QGIS and since we didn’t find direct legend, we added a
rectangular shape.

Then hold the left mouse and drag a rectangle where you want to insert the legend on the map. then style
the rectangle using a gradient fill with the same colour ramp as your map and change the other properties
of the legend in the item properties.

Now we need to add information to the legend and Title to the map Add Item ‣ Add Label

Once you are satisfied with the map, you can export it as an Image, PDF or SVG. For this tutorial, let’s
export it as an image. Click Layout ‣ Export as Image.

Save the image in the format of your liking. Below is the exported PNG image.

