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• Internet
• Group Picture at noon today
• CovId testing
• Other rooms for breakouts
• Lunch and Dinner
• Dinner on Thurday



• The process of assessing, by independent means, the 
quality of the data products derived from those 
system outputs [CEOS/ISO:19159]. 

• Validation and uncertainty assessment are crucial 
requirements from the end user perspective of a 
satellite data product and only through confidence in 
quantifiable uncertainties will there be increased 
uptake of these data products [Otto et al., 2016]. 

• Errors in satellite data products are known 
unknowns. However, quantifying the quality of these 
products by decomposing the inherent uncertainty 
components can be a very challenging task [Loew et 
al. 2017]. 

Validation



Workshop Impetus 
• Palmer et al. (2015) pointed to the need 

for the inland community to be actively 
engaged in cal/val activities for Sentinel 
and future EO missions. 

• Mouw et al. (2015) suggested an increased 
need of in situ observations for algorithm 
development and product validation 
efforts. 

• AquaWatch, the Group on Earth 
Observations (GEO) water quality 
community of practice met in August of 
2018 to discuss the work plans and future 
activities and there was an overwhelming 
consensus that issues and shortcomings 
surrounding validation of satellite-derived 
products were a priority facing the 
community



Workshop 
Objectives 

• Review and evaluation of current and planned validation-
related activities.

• Identifying validation gaps in spatial coverage as well as 
water types. 

• Review and evaluation of current in situ and laboratory 
optical measurements and data acquisition protocols 
including instrument characterization and absolute 
radiometric calibration.

• Review and evaluation of satellite measurements in terms 
of representativeness for coastal and inland systems (e.g. 
pixel window, match-up timing).

• Assessing current optical and water quality database 
resources including repository archive, preservation, 
stewardship, and access.

• Building global coordination through international 
partnerships for validation activities.



Where we were…. 10 years ago

The goals of the workshop were to: 
• Provide an overview of the state of the science.
• Identify pressing needs for the advancement of 

remote sensing in optically complex waters.
• Establish an inventory of unresolved issues.
• Provide scientific basis/guidance for the next 

generation of remote sensing of coastal and 
inland water including a framework and 
recommendations for future research directions.

• Foster the development of new collaborations.



http://dx.doi.org/10.1016/j.rse.2015.02.001
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Mouw et al. 2015

Hardware configuration of the sensor and 
orbital platform that corresponds to spectral, 
spatial, radiometric, and temporal 
characteristics.

Tools that connect 
satellite observations 
to optical, 
biogeochemical, and 
water quality 
parameters

Required observations for calibration and 
validation of algorithms. 

The capacity of the 
mission to routinely 
provide high-quality 
measurements to 
support an array of 
users and applications 



Spatial and Temporal Resolution

Adopted from Robinson, 2010 Mouw et al., 2015

Need to consider 
spectral resolution and 
spectral sensitivity  
as well!



Gap Analysis

Mouw et al., 2015



Mouw et al., 2015





Standard In Situ Observations

Mouw et al. 2015



Standard Remotely Sensed Products

Mouw et al., 2015



Prioritized Implementation
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Prioritized Implementation
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Where are 
we going?

• How did we do?

• Where are we now?  

• What are the new 
considerations/directions for 
coastal/inland remote sensing 
validation?



Workshop 
Questions 

1) What are the target levels of uncertainties for spectral Rrs and 
water quality products desired/required by the various end-user 
communities? 

2) What are the minimum/desired essential optical and 
biogeochemical parameters and their needed temporal and 
spatial coverage for current and future validation needs? 

3) Are current above/below-water radiometric methods and 
instrumentation; and laboratory inherent optical property 
methods adequate for water quality applications in complex and 
shallow waters? 

4) What protocols should be followed for processing and quality 
control of the above data (the requirements for ocean systems 
may not all apply to inland lake environments)? 

5) What assessment protocols and metrics should be used to assess 
the quality of the satellite data products? 

6) How can disparate validation databases be merged and integrated 
with satellite imagery? 

7) How can the water quality community better coordinate these 
critical validation needs and what resources can be identified to 
support this effort?
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