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Super-resolution Classification

Cruz, Rafaela C., Pedro Reis Costa, Susana Vinga, Ludwig Krippahl, and Marta B. 
Lopes. "A review of recent machine learning advances for forecasting harmful algal 
blooms and shellfish contamination." Journal of Marine Science and Engineering 9, 
no. 3 (2021): 283.

Example Uses of AI 
in Environmental, Climate and Ocean Sciences 
Applications

Harder, P., Ramesh, V., Hernandez-garcia, A., Yang, Q., Sattigeri, P., Szwarcman, D., ... & 
Rolnick, D. (2023, April). Physics-Constrained Deep Learning for Downscaling. In EGU General 
Assembly.
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Risks of AI systems



What does it take to trust a decision made by a AI 
system?
(Other than that it is 99% accurate)

Is it fair?
Is it easy to 

understand?
Did anyone 

tamper with it?
Does it know its 
limitations?



AI-assisted decision-making 

one-way
AI makes recommendations
Human decision maker makes 
the final call

two-way
Human and AI “communicate” 
each others' strengths
Best “agent” decisions are 
accepted
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Selective Prediction
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Patient X-ray Machine Learning 
classifier Contaminated: Yes Expert



Uncertainty Quantification in AI

It is the ability of an AI model to convey the confidence in its predictions.
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Harmful algae Machine Learning 
classifier

Contaminated: Yes
Expert

confidence 
=  0.55

Contaminated : No

confidence 
=  0.45



Ways to get uncertainty scores
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Meta Models



Predictors can have good average selective prediction performance but 
perform poorly on certain groups, where reducing uncertainty threshold 
may result in a decrease in performance for under-represented group.

Bias in Selective Prediction
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0

Jointly learn a classifier m(x) and rejector r(x) to minimize 
system loss:  

m(x)

Human
h(z)

Predict h(z)
Incur cost lHUM

Predict m(x)
Incur cost lAI

Learning to Defer
Problem Formulation



Explainability

Use master pages to ensure 
consistency throughout your 
presentation. 

– With the variety of layout solutions, one or more 
layouts should work to showcase your content. 

– Using this template will help avoid overly dense 
pages and fonts that are unreadable. This will 
present a more unified look across presentations.

– Master layouts are grouped by background color: 
black and light gray. 

– Each master group includes 32 page designs for 
you to choose from. 
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Uncertainty based Introspection

Decision makers want to know what makes the model confident 
and vice versa?



Trustworthy AI toolkits

AI Fairness 360 http://aif360.mybluemix.net/ 
AI Explainability 360 http://aix360.mybluemix.net/ 
Adversarial Robustness 360 http://art360.mybluemix.net/ 
Uncertainty Quantification 360 http://uq360.mybluemix.net/ 
AI Privacy 360 http://aip360.mybluemix.net/ 
Causal Inference 360 http://ci360.mybluemix.net/ 
AI FactSheets 360 http://aifs360.mybluemix.net/ 
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