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• Climate = ”The description of the 
variability of weather conditions 
prevailing in a particular region or 
latitude zone over a specific period 
of time, as derived from statistical 
information about various 
meteorological elements.” (Oxford 
Dictionary of Weather)

• Often, ”climate data”-term is used 
for any meteorological data (i.e., 
also for momentary observations)

• Atmospheric Essential climate 
variables (ECV’s)

• Similarly, Land and Ocean have their 
own ECV’s

• Observed vs. simulated and their 
combinations (e.g. reanalysis)

ECV Products

Surface

Precipitation Estimates of liquid and solid precipitation

Pressure (surface) Pressure

Surface Radiation Budget Surface ERB longwave; Surface ERB shortwave

Surface Wind Speed and 
direction Surface wind speed and direction

Temperature (near 
surface) Temperature

Water Vapour (surface) Water vapour

Upper Atmosphere

Earth Radiation Budget Top-of-atmosphere ERB longwave; Top-of-atmosphere ERB shortwave 
(reflected); Total solar irradiance; Solar spectral irradiance

Lightning Number of lightnings

Temperature (upper-air) Tropospheric Temperature profile; Stratospheric Temperature profile; 
Temperature of deep atmospheric layers

Water Vapour (upper air) Total column-water vapour; Tropospheric and lower-stratospheric profiles of water 
vapour; Upper tropospheric humidity

Cloud Properties
Cloud amount; Cloud Top Pressure; Cloud Top Temperature; Cloud Optical 
Depth; Cloud Water Path (liquid and ice); C, effective particle radius (liquid and 
ice)

Wind speed and direction 
(upper-air) Upper-air wind retrievals

Atmospheric Composition

Aerosols properties optical depth; single-scattering albedo; layer height; extinction profiles for the 
troposphere and the lower to middle stratosphere

Carbon Dioxide, Methane 
and other Greenhouse 
gases

Tropospheric CO2 column; Tropospheric CO2; Tropospheric CH4 column; 
Tropospheric CH4; Stratospheric CH4

Ozone Total column ozone; troposphere Ozone; Ozone profile in upper and lower 
stratosphere; Ozone profile in upper strato-and mesosphere

Precursors (supporting 
the Aerosol and Ozone 
ECVs)

NO2 tropospheric column; SO2,HCHO tropospheric columns; CO tropospheric 
column; CO tropospheric profile

An ECV is a physical, chemical or biological variable 
or a group of linked variables that critically 
contributes to the characterization of Earth’ s 
climate.

https://public.wmo.int/en/programmes/global-climate-observing-
system/essential-climate-variables

https://public.wmo.int/en/programmes/global-climate-observing-system/essential-climate-variables
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• At present, extensive amounts of 
data exists

• From Met.Services (e.g., FMI’s
OpenData-service)

• Other national/European Research 
Institutes

• Some are free
• At USA basically all data is free to be 

used (e.g., from NOAA)
• WMO
• In Europe many Met.Services (but not 

all) share their data for free
• C3S

• Some are available only for 
members

• EUMETSAT
• ECMWF (some is free)
• Other

• It is impossible to list all sources!
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C3S
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https://climate.copernicus.eu/

https://climate.copernicus.eu/
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C3S Climate Data Store (CDS)
https://cds.climate.copernicus.eu/#!/home

https://cds.climate.copernicus.eu/
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CDS data (and product) types
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Example: climate projections
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Example: climate projections

Data overview
Single-model vs. multi-model 
projections à multi-model is 
typically the best option
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Example: climate projections

Data download
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Example: climate projections

Data download à also API-request
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Example: climate projections
Quality assessment à this is important: always try to find out something regarding 
the quality of the data (has it been assessed, how, etc)?
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Example: climate projections
Documentation
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• https://cds.climate.copernicus.eu/cdsapp#!/home

Let’s visit the C3S CDS

https://cds.climate.copernicus.eu/cdsapp
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Some other sources/archives

http://climexp.knmi.nl/start.cgi

http://climexp.knmi.nl/start.cgi
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Some other sources/archives

http://climexp.knmi.nl/start.cgi

http://climexp.knmi.nl/start.cgi
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• At present, substantial amount of climate data available
• Past&present
• Future

• Regarding future climate projections
• Multi-model analysis: is known to give the “best” results (statistically gives 

the results closest to the observed climate)
• Largest uncertainties derive from the greenhouse gas emissions: 

business as usual vs. efficient mitigation (or in between)
• Quality assurance

• Is the data quality controlled?
• C3S

• Please use!
• Evaluated and quality controlled
• User support & learning services
• Lots of data and more will be coming
• Cloud processing à CDS Toolbox (next lecture)

Summary



Thank You!


