
T R A N SS O L U T I O N S

Master Plans with SIMMOD
Forecast Schedules and Output Analysis

North American SIMMOD Users Group
March 16, 2005

Belinda G. Hargrove
TransSolutions



T R A N SS O L U T I O N S

Outline

• George Bush Intercontinental Airport / 
Houston (IAH) Background

• TransSolutions role on Master Plan
• Developing forecast daily demand 

schedules
• Output analysis to evaluate and compare 

airfield development alternatives
• Lessons learned
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IAH Today

ATCT

ARTCC
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IAH Today

• Eighth busiest airport in U.S. (by pax)
• Newest runway (third parallel on north 

side) opened in late 2003
• Home to Continental Airlines
• Traffic is expected in nearly double in 

20-year planning timeframe
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Annual Demand Forecasts
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Annual Demand Forecasts
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Converting Annual Forecasts to 
Design Day Traffic Schedules

• Available:
– Current OAG
– Continental Summary for July 2005 (ops counts 

and fleet mix by complex times)
– Forecast ADPM fleet mix

• Assumptions:
– Some “filling in the valleys” in outyears
– But not severe depeaking by Continental Airlines
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Converting Annual Forecasts to 
Design Day Traffic Schedules

Flight Departures
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Flight Arr iv als
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Converting Annual Forecasts to 
Design Day Traffic Schedules

Flight Arrivals + Departures
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Peak Hour Analysis

*DFW AA Pre-9/11 Peaked Schedule.  Includes AA, AE, and TWA schedules only. All other schedules contain all flight operations, both 
scheduled and non-scheduled.

9.4%9.9%11.4%247131150263413171317IAH 2025

9.8%10.5%12.4%205110130209610481048IAH 2015

9.9%10.9%13.0%1871031221883942941IAH 2010

9.7%11.3%13.5%154901071585793792IAH 2005

10.2%11.4%14.5%146821031426717709IAH 2003

10.1%10.6%10.7%15380811515758757DFW 2001*

9.0%8.6%10.1%217104123242012061214DFW 1999

9.1%11.2%10.6%12174701324663661IAH 2000

TotalDepartureArrivalTotalDepartureArrivalTotalDeparturesArrivalsSchedule

Peak/Daily %PeakDaily
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Evaluations of Design Day Schedules

• Another Master Plan Team firm evaluated 
outyear schedules for reasonableness
– Depeaking / aircraft utilization
– Low Cost Carriers / load factors
– Continental & SkyTeam

• Compared AA/DFW depeaked to CO/IAH to 
predict effects of IAH depeaking, 15-minute 
buckets
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Potential Effects of Depeaking

Ratio of Base to 
De-peaked 
Maximum 

Operations

De-peaked 
Maximum 

Operations
(15 minutes)

Base Forecast 
Maximum 

Operations
(15 minutes)

Year

1.1067742025

1.2153642015

1.2748612010

1.4340572005



T R A N SS O L U T I O N S

Potential Effects of Depeaking
2025
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Alternatives Evaluation: 
The Team Process

• Airside, Terminal, and Ground Access 
Teams met periodically to provide 
status of each Team’s progress

• As alternatives were prioritized or 
discarded, the other Teams considered 
that in their work
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Airside Alternatives

• Began with 13 airside layout options, 
plus No-Build

• Eliminated some options through Airport 
Capacity Model and other constraints

• Resulting 5 options modeled in detail 
with SIMMOD for 2025 schedule
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Initial Airfield Alternatives

• “Open Vee” Family
• All East-West Parallels
• All North-South Parallels
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“Open Vee” Alternatives
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All East-West Parallels
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All North-South Parallels
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Full Range of Runway Alternatives

Initial analysis of 14 Alternatives

Detailed analysis of
Feasible Alternatives

Acceptable
AlternativesIn
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SIMMOD Capacity/Demand Analysis

• Five feasible alternatives
• Four wind/weather configurations

– East VFR
– West VFR
– East IFR
– West IFR

• Year 2025 demand
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• Procedures 
developed for each 
alternative and for 
each wind/weather 
scenario

• Runway usage 
assignments –
iterative to reduce 
delays as much as 
possible
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SIMMOD Output Analysis

Established performance criteria for:
• Maximum hourly operations
• Average arrival and departure delay
• Annualized delay
• Taxi times
• Maximum arrival and departure queue (or 

unmet demand)
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Maximum Hourly Arrival Operations
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CAUTION:  Max Ops may NOT equal Capacity.  
Forecast demand below actual runway capacity.

We did not provide true “ max”  from SIMMOD, but 
average of the max, by clock hour.
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Maximum Hourly Total Operations
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Average Annualized Delay
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Average Taxi Times

Avg Taxi-in Avg Taxi-out
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Unmet Demand
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Unmet Demand

West Flow IFR East Flow IFR
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Lessons Learned

• Consider how the daily demand 
schedules are going to be used (by 
other firms on the Team)

• Don’t limit yourself to the usual outputs


