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Framework overview 
Society uses observational and model 
output data to make climate decisions. 
Here we present a more holistic approach to 
understanding observational and processing 
requirements to ensure quality and fitness 
for purpose across the value chain. 
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Framework to define observational system needs to achieve societal impact 

Requirements for 
existing (historical) data  

Reanalysis, recalibration, 
comparison. Uncertainty 
evaluation 

Requirements for new 
observations  

System design, ability to 
achieve, characteristics

Auxiliary Data     

What is needed?
Documenting origin / quality?
Uncertainties? 

Calibration and validation requirements     

• Laboratory and operational calibrations pre/post 
deployment 

• Running comparisons (lab / field) 
• Assess temporal and spatial error correlations

• Validation of observation and derived data 
products with in situ / on site observations 

• SI-traceability and uncertainty of observations

Sensor performance 
requirements    

Instrument design, 
desired uncertainty, 
calibration approach 

Representativeness of observation     

Scaling / temporal & spatial averaging 
/ gap filling / sampling methods. 
Representation Uncertainty, natural 
variability 

Transformation to ECV / bio/
geophysical quantity      

Uncertainty propagation, ML 
and classification uncertainties, 
product comparison 
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Integrated 
Assessment Models        

Combining science 
and socio-economic 
data in a robust 
manner 

Earth System 
Models (GCMs & 
iECMS)         

Observational data 
with uncertainties 
for model validation 
and assimilation 

Structured Question  
What data and analysis are needed 
to support the desired societal 
impact? 
What ‘quality’ does the data need 
to meet for timely, unambiguous 
decisions?

Demands on data 
What measurement uncertainty is needed for 
natural variability to be the dominant uncertainty? 
What spatial and temporal scales and resolutions 
are needed for the data?

Desired Societal Impact   Observational system requirements
What is the physical quantity to measure?
What supplementary information is needed? 
What are the observational conditions needed? 
How will the observational data be processed to achieve the 
societal impact?  
 What measurement uncertainties are needed?

Improved climate models 
and scientific understanding 
of sensitivities

Inventories, 
monitoring, societal 
information 

Adaptation 

Net zero 
action 

Climate data / 
Information services       

Quality assurance; 
regridding, geo-scaling; 
propagation, dissemination, 
communication of 
uncertainty


