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Ques�on Knowledge Advancement 
Objec�ves 

Geophysical Observables Measurement 
Requirements 

Tools & Models Policies / Benefits 

What are the main 
issues with 
calibra�on/valida�on, 
absolute calibra�on, 
long-term 
monitoring? 

 

To obtain calibrated data in 
absolute values 

• all ECVs for which quality is 
crucial for inpu�ng models 
and understanding ongoing 
processes 

• Calibra�on before 
flight and valida�on 
on-flight of space 
instruments 

• Cross-calibra�on 
between instruments 
on board different 
satellites 

• Ground-truth 
observa�on 
networks 

• CalVal facili�es 
• Coordinated 

airborne 
observa�ons 

• Beter absolute 
calibra�on of space 
sensors to provide 
high quality 
observa�ons needed 
for the climate 
models  

• Determina�on of 
long-term trends 
and variability of 
ECVs 

 

To monitor the long-term 
evolu�on of ECVs 

• ECVs that need to be followed 
on the long term to follow 
global and regional changes 

• Valida�on of space 
observa�ons during 
the full life of satellite 
missions 

 

• Ground-truth 
observa�on 
networks 

• Gap filling in space 
observa�ons using 
ground-based data 

• Homogenisa�on of 
past data for 
reanalysis 
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High quality space data of geophysical variables are needed to perform process studies, build 
climatologies, evaluate long-term trends and constrain and validate models. Space instruments are 
calibrated before launch but the measurement configura�on is o�en not representa�ve of 
observa�ons in orbit. Furthermore, the instruments may suffer from in-flight degrada�on and changes 
in their calibra�on characteris�cs. In-flight calibra�on is then needed during the Calibra�on/Valida�on 
(CalVal) and the opera�onal periods of each space mission This can be done in different ways: 

• Valida�on with ground-based and airborne observa�ons. These observa�ons may be performed 
during specific valida�on campaigns or using the data from monitoring network, for instance 
Total Carbon Column Observing Network (TCCON) for greenhouse gases and Network for the 
Detec�on of Atmospheric Composi�on Changes (NDACC) for ozone and chemical species. There 
is considerable room to improve the long-term rela�onships between space agencies and such 
networks with many poten�al win-wins. Access to sustained European Cal/Val facility for all 
satellite / in-situ comparisons as requested in the  Global Climate Observing 
System  Implementa�on Plan (GCOS-IP, Sterckx et al.,2020) would be strongly beneficial for the 
exploita�on of EO missions. 

• Cross-calibra�on between satellites measuring the same variables. In order to observe the same 
scene at the same �me with the two satellites, it is needed to have cross-cu�ng orbits, for 
instance SSO and tropical orbits.  

The long-term observa�on of Essen�al Climate Variables (ECVs) is required to monitor the evolu�on 
of the climate at global and regional scales and to evaluate the impact of human ac�vi�es (see GCOS-
IP 2022)2. Space data provide the main contribu�on to the survey of ECVs. Among the 54 ECVs 
iden�fied by the GCOS, 60% can be only observed from space3. To perform this monitoring several 
condi�ons are required: 

• High quality data of the same variables during several decades 

• Each satellite has a limited life�me. Long-term series are build using several different satellites. 
An intercalibra�on between satellite sensors during overlapping periods is needed.  

• Long-term stability of the instruments. 

• Gaps in data series need to be filled by ground observa�ons. 

• Reanalysis of past data to homogenise the series as it is made in Climate Change Ini�a�ve. 
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