Weather and Aviation:
Big Data to Operational Insights

Elizabeth Krajewski
Aviation Operations Leader
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Weather impacts every aspect of an airline business

Expand & Diversify
Revenue Streams

From travel inspiration to ancillary
revenues, weather is a signal offering
unique insights to target inventory
and offers at the right place and time.

Increase Operational
Efficiency & Asset Utilization

Weather certainty and relevance
builds confidence in flight plans and
IRROP playbooks to reduce
unnecessary costs, optimize staff,
and recover fast.

Ensure Safety &
Compliance

Timely and precise weather alerts
reduce injuries, unplanned
maintenance and protect assets.




We are a decisions Transforming Weather into Better Business Outcomes
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IT STARTS WITH MORE DATA

Connected
Cars

Access to

20M
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Equipped
Smartphones
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ADS-B Flight
Tracking

400TB Data
Every Day

Global sources
for radar,
satellite, &

observations
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The Power of PRECISION

X

Most weather
: data is based
on airport
observations
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Next-gen weather prediction:

Model for Prediction Across Scales (MPAS)

A collaboration among:

Driven by IoT data including:
» 20M barometric pressure sensors on mobile phones

* Temperature and wind data from commercial aircraft,
radars, satellites, and ground observations

Powered by:
» High-utilization purpose-built IBM super computers
+ Utilizes parallel processing

Resulting in:

+ 3X-5X resolution and frequency improvement in global
forecasting

+ Ability to resolve individual thunderstorms




Weather Forecast Accuracy
2015 US 1-3 Day Temperature Forecast RMS Errors
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The @

Weather

Deterministic to Probabilistic

PROVIDING A RANGE OF POSSIBILITIES TO DECISION
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Weather causes ~70% of delays*
Del ay Use Case Airport Capacity
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Downstream delay propagation

Major Areas of Business Impact
Fuel Burn

Flight Time

Crew Duty Exceedances

On-time Performance

Customer satisfaction

Brand Image

SOURCE: OPSENT Standard Reports, Delay by Cause. 2008-2013



Airport Analytics

Predictive Analytics
Model Training

Analytics ‘

Model

Runway Configuration
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Runway Configuration (DEN)

v Predicted Configuration
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Probabillistic
Weather Forecasts

for Aviation

Use machine learning applied against
154 public and proprietary weather
models to identify the full range of
potential weather outcomes and
summarize probability distributions
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Leveraging Probabilistic Weather Forecast in Assessing
Airport Capacity Impact

Paradigm
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Forecasting Forecasted Business Decision  waip —
System Probabilities Outcome Model =

Probabilities BETTER
Decisions

Outcome - Weather Analytical Scenarios (WAS) — Identify Timing, Duration and Magnitude of System Impact

WAS #1 WAS #2 WAS #3

70% Caﬁ)acity 20% Cafacity 10% Capacity

P— A

Time Time e



Bringing it all Together _

loT Data Analytics Outcomes
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THANK
YOU

Elizabeth Krajewski

Aviation Operations Leader
ekrajewski@us.ibm.com
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