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MACHINE LEARNING CASE STUDY

Ground Traffic Delays from Weather and Traffic Uncertainties
We built a predictive machine learning model that incorporates
weather forecasts and air traffic movements to provide decision support
to air traffic controllers.

BACKGROUND
One of the decisions air traffic controllers make is when and how much to reduce arrival traffic at an airport
in response to capacity reductions due to adverse weather conditions. These decisions are termed ground
delay programs (GDPs). Traditionally controllers have issued GDPs by applying heuristics that only account
for known (deterministic) weather and traffic conditions. NASA asked Mosaic to build a decision-‐ support
system (DSS) that accounts for weather uncertainty in recommending optimal GDP decisions to controllers
at the San Francisco International Airport (SFO).

APPROACH
Mosaic built the GDP Parameter Selection Model (GPSM). The model consumes probabilistic weather
forecasts produced by the SFO Marine Stratus Forecast System. The key random variable was the time of day
when stratus cloud cover burns off over SFO. The optimization model attempted to minimize expected ground
delay subject to risk-management constraints. This optimization criterion had the benevolent side effect of
also reducing underutilization of arrival slots after the clouds cleared.
Mosaic built the GPSM to integrate seamlessly into existing air traffic control infrastructure, requiring no
changes to the data, software, or organizational processes used to issue GDPs. This made adopting the GPSM
straightforward for the decision makers.

RESULTS
Preliminary test results in 2011 demonstrated the GPSM would reduce by 20% ground delays resulting from
weather-related GDPs. Operational test results in 2012 replicated this benefit, despite unusual weather
patterns, weather-sensor outages, and gradual decision-m aker acceptance.
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Moreover, the gap between planned and observed unused arrival slots fell by 29% compared to the gap for
the preceding three years.

The delay reductions translate into approximately $7.5 million dollars in annual airline operating-c ost
reductions at SFO alone, representing a 1,100% return on investment (ROI) over a three-year time horizon.
When the FAA applies GPSM technology at other airports, the ROI will increase dramatically.

You can learn more about the GPSM’s technical
approach from the following documents:

FOR MORE INFORMATION
Want to learn more?

Please contact info@mosaicdatascience.com
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ABOUT MOSAIC DATA SCIENCE
We provide innovative machine learning, AI and analytics consulting across organizations.
Mosaic is a leading data science consulting company focused on helping organizations build and deploy actionable
analytics solutions. Our customers are as varied as the techniques we use — some just starting their first predictive
analytics project; others with deep in-house machine learning expertise.

HOW WE WORK WITH YOU
We work in a highly collaborative partnership with our customers to ensure you get
only the best results to consistently drive business value.

MAC H IN E L E A RNI NG
We design and deploy predictive
algorithms to solve the most
challenging problems facing
businesses today

ARTIFICIAL INTELLIGENCE
We bring a wealth of knowledge
on how to tune AI models to
deliver the maximum
business value

mosaicdatascience.com

BUSINESS ANALYTICS
We leverage technical expertise
and experience across a swath of
industries, bringing fresh approaches
to challenging problems

info@mosaicdatascience.com

(866) 202-8600

