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CCI Knowledge Exchange 
 
Aims to maximise awareness, access, use & understanding of satellite data for climate research 
 

§  Addresses new audiences: the general public and educational audience 
§  Increases visibility of the CCI programme 
§  Showcases role of ESA satellite data in climate science 
 

Ø  Website 

Ø  Education 

Ø  Climate from Space web-app 

Ø  Open Data Portal 
Ø  CCI Toolbox (Cate) 
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New CCI Educational 
Material 
https://climate.esa.int/en/educate/climate-for-schools/ 
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education resource pack 

  

A PASSAGE OPENS 

Arctic Sea Ice and Climate 
Change 

•  Ten resource packs tailored to 
curricula for primary & secondary 
education in Europe  

•  Freely available in 5 European 
languages. 
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Climate from Space web-app 
https://cfs.climate.esa.int/  
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Fit for mobile 
devices 
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 Graphics & Animations 
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Animation topics 
•  In support of CfS stories 
•  In support of Educational activities 
•  To support outreach generally and cover gaps not previously covered 
 

Ø  1. Electromagnetic Spectrum – a look at Earth in different wavelengths 

Ø  2. Change in the Arctic – tour of change, how we measure sea ice & ice sheet thickness & extent as slab view 
Ø  3. Coasts under threat – DTMs & satellite imagery of coasts, includes sea state use at coasts (flood defence) 

Ø  4. Water Cycle – follows a water drop, includes energy exchanges with computer graphics 

Ø  5. Land Ice Dynamics – glacier flow with moving ice flow vectors and ice sheet thinning in 3D 
Ø  6. Measuring Vegetation – includes spectral-temporal classification of vegetation for land cover, and biomass 

Ø  7. Ocean Currents – includes sea state – a tour of the main ocean currents, their role in heat and nutrient transport.  

Ø  8. Greenhouse effect – Graphics sequence showing how GHG warm the atmosphere, cycles and budgets. 
Ø  9. Counting Carbon – covers ECVs for carbon stocks and atmospheric concentrations 

Ø  10. Taking the Pulse of the Planet – how we make ECVs and why 
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New Open Data Portal user 
interface (UI) 
https://climate.esa.int/en/odp/#/dashboard/  
https://climate.esa.int/en/odp/#/search/  
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Cate Toolbox 
https://cate.climate.esa.int/  
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A cloud-enabled computing 
environment to analyse, process 
and visualise climate data 
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Highlights 

•  Easy access to ESA CCI and other Climate data 

•  Emphasis on cross-ECV work 

•  Interactive: Cate GUI 

•  Programmatic: pure Python, scritable & extendible 

•  Embedding: Jupyter Notebook 

•  Work in the cloud, next to CCI data, or local at your computing environment 
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Cate Demo 

1.  Start Cate WebGUI 

2.  Explore ESA Climate Store from Cate 

3.  Access Sea State ECV 

4.  Visualise global maps and time series 

5.  Manipulate data (arithmetic operation) 

6.  Calculate and plot stastical distribution of significant wave height and corresponding rms 

7.  Repeat workflow in a JupyterNB 
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Step 1: Start Cate 
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Step 2: Explore CCI Data directly from Cate 
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Step 3: Access Sea State ECV 
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import cate.ops  
seastate1 = cate.ops.open_dataset(ds_id="esacci.SEASTATE.mon.L4.SWH.multi-sensor.multi-platform.MULTI_1M.
1-1.r1", time_range="2002-01-01,2004-12-31", var_names="swh_mean, swh_rms") 

Step 3: Access Sea State ECV 



37 ESA UNCLASSIFIED - For Official Use 

Step 4: Visualise global maps and time series 

import cate.ops  
seastate1 = cate.ops.open_dataset(ds_id="esacci.SEASTATE.mon.L4.SWH.multi-sensor.multi-platform.MULTI_1M.
1-1.r1", time_range="2002-01-01,2004-12-31", var_names="swh_mean, swh_rms") 
 
plot_1 = cate.ops.plot(ds=ds_1, var="swh_mean", indexers="lon=-32.59419951779271, lat=50.61308854609917") 
plot_2 = cate.ops.plot(ds=ds_1, var="swh_rms", indexers="lon=-32.59419951779271, lat=50.61308854609917") 
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Step 5: Manipulate data (arithmetic operation) 
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Step 5: Manipulate data (arithmetic operation) 

import cate.ops  
seastate1 = cate.ops.open_dataset(ds_id="esacci.SEASTATE.mon.L4.SWH.multi-sensor.multi-platform.MULTI_1M.
1-1.r1", time_range="2002-01-01,2004-12-31", var_names="swh_mean, swh_rms") 
 
plot_1 = cate.ops.plot(ds=ds_1, var="swh_mean", indexers="lon=-32.59419951779271, lat=50.61308854609917") 
plot_2 = cate.ops.plot(ds=ds_1, var="swh_rms", indexers="lon=-32.59419951779271, lat=50.61308854609917") 
 
seastate2 = cate.ops.compute_dataset(ds=seastate1, script= 
                "tmp_mean = swh_mean.where(swh_mean<100, np.nan)  
                swh_mean2 = tmp_mean.where(tmp_mean>0, np.nan)  
                  tmp_rms = swh_rms.where(swh_mean<100, np.nan)  
                 swh_rms2 = tmp_rms.where(tmp_rms>0, np.nan)")  
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Step 6: Calculate and plot stastical distributions 

import cate.ops  
seastate1 = cate.ops.open_dataset(ds_id="esacci.SEASTATE.mon.L4.SWH.multi-sensor.multi-platform.MULTI_1M.
1-1.r1", time_range="2002-01-01,2004-12-31", var_names="swh_mean, swh_rms") 
 
plot_1 = cate.ops.plot(ds=ds_1, var="swh_mean", indexers="lon=-32.59419951779271, lat=50.61308854609917") 
plot_2 = cate.ops.plot(ds=ds_1, var="swh_rms", indexers="lon=-32.59419951779271, lat=50.61308854609917") 
 
seastate2 = cate.ops.compute_dataset(ds=seastate1, script= 
                "tmp_mean = swh_mean.where(swh_mean<100, np.nan)  
                swh_mean2 = tmp_mean.where(tmp_mean>0, np.nan)  
                  tmp_rms = swh_rms.where(swh_mean<100, np.nan)  
                 swh_rms2 = tmp_rms.where(tmp_rms>0, np.nan)") 
 
plot_5 = cate.ops.plot_hist(ds=seastate2, var="swh_mean2", properties="bins=250")  
plot_6 = cate.ops.plot_hist(ds=seastate2, var="swh_rms2", properties="bins=250") 
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Step 7: Repeat workflow in a JupyterNB 
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Cate App Cate command-line tool Cate Python API 
… is Cate’s graphical user 
interface that runs in all 
modern internet browsers. 

…is used to access and 
process ESA climate data 
through a command shell. 
Use it to write your own 
batch scripts. 

…allows you to use Cate in 
your own Python 
programmes and make up 
new functions for the toolbox 
too. 

Cate’s various user interfaces 
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DISCOVER MORE 
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www.esa.int 

Questions? 


