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Summer Stratus Impact on SFO Approach M/mmc
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& Background \ (T

* MIT/LL led development of SFO Marine Stratus Forecast System
- Provide forecast of stratus clearing to allow dual approaches
- Intended as guidance for Ground Delay Programs (GDPs)
- Forecasts updated throughout the morning hours

* Prototype transferred to NWS Monterey in 2004

* Performance analysis conducted by NWS in 2008
- Forecasts performed as advertised
- Minimal operational impact

* Follow-up project initiated in 2009 to address operational issue
-GDP Parameter Selection Model (GPSM), [Mosaic ATM, Inc.]

- Statistical model for recommending GDP parameters based on
empirical forecast error distribution and known arrival traffic
demand

* Demonstration Summer 2010
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SFO Stratus Forecast System
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& Consensus Forecast M/MOSAIC

CONSENSUS FORECAST Used mid
I -
Run at: 16z Avpnroach Clear At . GMT May to mid-
9Z, Model = 17.39 October
ig Run Confidence Good
157, Probability of Clearing By: Plrobabilistifc
167 elements o
177 177 1827 197 207 forecast
187 30% 80% 9% 95%
COMPONENT FORECASTS
Physics- Run Model Fest Wgt Wgt based
Based . .22 on type of
Model 16:00 COBEL 17:53 021 day and
16:00  Local 1743 0.36 hour of run
Statistical 16:00 Rezional 17:07 0.13
Models _
16:00  Satellite 17:37 0.31
Note: not all
components Howrly Forecast Summary

are available
for a given run
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& Project Motivation

MOSAIC

No significant change in GDP practices once the SFO Stratus
Forecast System was deployed in 2004
— No tangible reward to ATM for aggressive GDP

The 4 probabilities of clearing by 17Z, 187, 19Z, and 20Z are

difficultto interpret and use in GDP end time and scope
decision making

Realization that a model is required for translating probabilistic
forecasts into TFM decisions

— A human cannot evaluate all possible weather outcomes and their
probabilities when selecting a GDP end time and scope

— Key step towards NextGen vision of integration of weather and
ATM decision making

Field experiment in 2010 sponsored by FAA System Operations
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Using Forecast Uncertainty

CDF of the Farecast Errors by Run Time Period and Confidence 2005-2005
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* Monte Carlo simulation approach

» ODbjective function captures the cost of each scenario

CDF

Prob

Clearing Time

!

1. Clearing Time
2. Clearing Time
3. Clearing Time
4. Clearing Time

n. Clearing Time
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& Competing Goals M/k‘%’.ﬁ“‘

GDP End Time Decision Metrics
July 27, 2006

1.20

1.00

——o—Number of Affected Flights

0.80
——Total Delay

0.60
—&—Average Delay

Mean Unnecessary Delay

0.40

Scaled Cost Value

== Mean Wasted Slots

0.20
=@-Mean Holding after GDP

Prob of Holding Flights > 5

0.00

End Time Scenario

e Some metrics increase in cost with later end times, while others decrease

» Must balance the risks of users (excess delay) and ATC provider (excess demand)
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'§3 Model Benefits Wosmc

ATM

Issued Ground Delay Benefits
2006-2007 SFO Severe Weather Season GDPs
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Affected Flights Benefits
2006-2007 SFO Severe Weather Season GDPs
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mmm Number of Flights
- Reduction from Actual

——Reduction of Unnecessary Flights

Annual Estimated Savings:
$2.83M per severe weather
season

* Assumes $60.46 per minute
delay, 77 GDPs per season
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61% (88 minutes) reduction in excess
planned GDP minutes. From 143
minutes to 55 minutes.

Model still selected an end time later
than clearing time 86% of the time

Model selected better end time 91%
of the time.
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Field Evaluation Planned for 2010

S

MOSAIC

* Mosaic ATM (working for NASA) and MIT Lincoln Lab have
been funded by the FAA’s System Operations Program Office
to prepare for and conduct field trials during the 2010 stratus
season of the model which utilizes the SSFS forecast to
recommend GDP Parameters

— MIT LL developing the necessary enhancements to the SFO

Stratus Forecast System, including the display of the model’s
outputs and the interface with the GPSM

— Mosaic ATM developing the model for selecting the GDP
Parameters and the interfaces for collecting live ADL data and
for communicating with the SSFS

MIT Lincoln Laboratory ==

999999-11
XYZ 4/16/2010



Integration of GPSM into System

MOSAIC

CONSENSUS FORECAST Field evaluation starts May 15

162 Approach Clear &t 19:02  GMT
Model
Run CQuality Good

- Probability of Clearing By:
. 17Z 18Z 19Z 20Z
- 5% 10% 50% 90%

COMPONENT FORECASTS [+ Clar at 1726 GwT

Run Model Fest Wogt [1518 anr
| 19:01

SFO Marine Stratus Forecast Guidance

‘ [G00D]

Hourly Forecast Summary

Model Forecast Details

Successful SFO
Stratus Forecast
System / GPSM
Installation and
Integration testing
completed in the
operational
environment at
the ZOA CWSU.

15Z GDP RECOMMENDATIONS
| 15Z Consensus Forecast |-> Clear at 17:25 GMT | [GOOD]
| 15:18 GMT

|Traﬁ'|c Data

Start Tirme

End Tirme

Expanded statistics
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<A PrOJeCt Timeline M/Mosmc
vall ATM
2009 2010
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
Jun 17 Aug4 5 Oct9 27 Nov19 20 Feb 23 Mar 1l Apr May 15
Project * Initial * Meeting at * Briefing Initial * Meeting at Field
Kickoff meeting at ATCSCC - at the SW ATCSCC - Evaluation
Meeting ATCSCC - Mike Artist, SFO install Joe Rather, Begins
Mike Artist, QA, Customer and (NOM) Nick
Kevin Procedures, | Forum testing at Collins
Johnston, NATCA, (Dave ZOA (NATCA),
Ken Specialists Foyle) CWSU  Scott Fox
venzke, * Briefing * Briefing to (Training),
Kareena . Procedures
Nair with ZOA the CDM Training
Josh Gustin, group available
FAA — on-line
technology

coordination * Briefings to FAA/Ops Personnel
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