Supplement to Planning Advisory Committee Meeting #3
Focus Topic: Aviation Demand Forecasts
Patrick Taylor, Coffman Associates
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Slides Updated from PAC Meeting #3
Based Aircraft Slides
• Current Base Aircraft (#19)
• Based Registration Location (#20)

• Based Aircraft Forecast (#22)
• Based Aircraft Fleet Mix (#23)

Operations Slides
• Hillsboro Itinerant GA Operations Forecast (#27)
• Hillsboro Local GA Operations Forecast (#28)
• Hillsboro Total Operations Forecast Summary (#31)
• Airport Peak Activity (#32)
• Operations and Based Aircraft Forecast Summary (#33)
• Fleet Mix Operations (#34)
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Forecast Considerations
Questions to Answer

• What is the purpose of preparing forecasts?
• What types of forecasts are prepared?
• What are the drivers and trends of aviation demand?

• How does the FAA determine that forecasts are reasonable for long term
planning?
• How will forecasts be used to guide decisions about future development?

• What happens if significant deviations develop between the forecast and actual
numbers in the future?
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Forecast Purpose and Process
•
•
•
•
•
•

Forecasts: Basis for effective decision making in airport planning.
Projections: Determine need for new or expanded facilities based upon demand.
20-Year forecast for master plans: 2016 (base year), 2021, 2026, 2036 (FAA)
Forecast elements for Hillsboro Airport: Based Aircraft and Operations
Approach: Multiple forecasts
planning envelope
selected forecast.
Methods: Trend-line analysis, regression analysis, market share analysis, etc.
- FAA: Keep it simple
• Requires both analytical and judgmental processes.
• Compare total based aircraft and total operations to the FAA Terminal Area
Forecast (TAF) for consistency:
- Within 10% in 5-year
- Within 15% in 10-year
• FAA to review and approve the forecasts.
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Forecast Categories
Based Aircraft
• Total Based Aircraft
• Based Aircraft Fleet Mix
Operations
• General Aviation (Itinerant and Local)
• Air Taxi (Itinerant)
• Military (Itinerant and Local)
• Peaking Characteristics
- Peak Month
- Design Day
- Busy Day
- Design Hour
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Operations Fleet Mix
• Single Engine Piston
• Multi-engine Piston
• Turboprop
• Jet
• Helicopters
Critical Design Aircraft
• Leads to applicable design
standards for runway,
taxiways, etc.

FAA Forecast Process
7 Standard Steps in the Forecast Process
Identify Aviation Activity Measures
Review Previous Airport Forecasts
Gather Data
Select Forecast Methods

Apply Forecast Methods and Evaluate Results
Summarize and Document Results
Compare Forecast Results with FAA’s TAF
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Forecast Inputs and Methods
•

•

•
•
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INPUTS
FAA’s annual aerospace forecasts 2017-2037
- Active general aviation aircraft
- General aviation operations
- Active pilots
- Hours flown
Socioeconomic data
- Population, employment, income, etc.
Aircraft ownership
- Area registered aircraft
Historical trends
- HIO operations
- HIO based aircraft

•
•
•
•

METHODS
Trend Line: “Fit” a projection line
over historical data and extend
into the future.
Regression: Dependent (aviation
demand) and Independent
variables (socioeconomic).
Market Share Analysis: Extend the
% share of a known ratio.
Growth Rate Analysis: Apply a
known historical growth rate to
aviation elements.

Economic Assumptions
• Forecasts rely on four key assumptions
about future economic conditions that may
affect aviation activity.
Oil Price Forecast
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• U.S. GDP through 2037: 2.1%
annually
• Oil Prices:
- $39 per barrel in 2016
- $47 per barrel in 2017
- $101 per barrel in 2026
- $131 per barrel in 2037
• Portland Metro socioeconomic
measures will trend as forecast.
• FAA aviation measures will trend
as forecast.

Previous Forecasts Considered
• 2005 Master Plan
• 2010 Environmental Assessment
• 2014 Supplemental Environmental
Assessment (2011 baseline)
• Previous forecasts inform
development of new forecasts.
• FAA recommends updating
forecasts and airport planning
document every 7-10 years or
when there have been significant
changes in the local or national
aviation industry.
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Source: SEA - Supplemental Environmental Assessment (Feb. 2014). Actual added.

Historic and Forecast Socioeconomic Data
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Forecast Inputs

FAA Aviation Industry Forecasts
FAA prepares long range forecasts which are updated annually. The following
five slides present relevant forecast trends used in this forecast as projected
by FAA:
•
•
•
•
•
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U.S. General Aviation Forecast
U.S. General Aviation Hours Flown
U.S. Pilots by Type of Certificate Held
U.S. General Aviation Operations Forecast
U.S. Air Taxi Operations Forecast

Forecast Inputs

U.S. General Aviation Aircraft Forecast (FAA)
• 2010-2013 FAA re-registration
removed many inactive aircraft
• 2014 first increase since 2008
• 210,000 active aircraft in 2015 was an
increase of 2.8% over 2014
• Pistons forecast to decline (-0.08%).
• Turboprops to decline through 2022
then return to growth (1.4%)
• Jets increasing 3.1% from 2010-2016
and forecast to increase 2.3% annually
through 2037
• Helicopters to increase 1.6% annually
• Total turbine: 1.9% annually
• Total fleet: 0.1% annually
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Forecast Inputs

U.S. General Aviation Hours Flown Forecast (FAA)
• Total hours flown: 0.9%
annually as newer aircraft
fly more hours.
• Turbine: 2.5 % annually,
more than offsetting losses
by piston aircraft. Jet portion
growing at 3.0% annually
due to fleet growth and
higher utilization rates.
• Helicopters: 2% annually.
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Forecast Inputs

U.S. Pilots by Type of Certificate Forecast (FAA)
• Total pilots forecast to grow
0.1% annually.
• 584,000 certified pilots in 2016
• Private pilot decrease primarily
due to cost.
• 2010 regulatory rule increased
the term of a student certificate
from 36 to 60 months.
• 2013 regulatory rule that
second in command have an
ATP certificate not just a
commercial pilot certificate
which required 1,500 more
hours.
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Forecast Inputs

U.S. General Aviation Operations Forecast (FAA)
• Total GA Operations: 0.3%
annually.
• GA operations account for
51% of all aircraft operations.
• Turbine increases more than
offset decline in piston
operations.
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Forecast Inputs

U.S. Air Taxi Operations Forecast (FAA)
• Aircraft with less than 60 seats.
• Includes: Air cargo, air
ambulance, fractionals, some
charters.
• Decline primarily due to
regional airline fleet transition
to higher seating capacity.
• Corporate shuttle operations
are counted as air taxi at
Hillsboro.
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Forecast Inputs

Questions About Forecast Inputs and Methods?
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Based Aircraft Forecast
• Establish a baseline number and fleet mix.
• Examine aircraft ownership in the region and project registered aircraft
into future plan years.
• Use registered aircraft projection as an input to based aircraft forecast.
• The based aircraft forecast helps to determine facility requirements such
as hangar and apron needs and applicable design standards.
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Based Aircraft Forecast

Current Based Aircraft (Baseline)
• 354 aircraft based at Hillsboro.
• 49 jets including most large business
jets types in the national fleet.
• Jets have the highest economic impact.
• Jets have the greatest impact on airport
design standards.
• Airport maintains design standards
triggered by large business jets.
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Based Aircraft Forecast

Based Registration Location
• Washington, Clackamas, Multnomah:
81% of based aircraft.

• Proximity is typically the #1 reason why
someone chooses an airport.
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Based Aircraft Forecast

Area Registered Aircraft Forecast
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• Washington, Clackamas,
Multnomah, Yamhill combined.
• Modest but steadily increasing
trend until the 2007-2009
recession.
• Industry observers believe we
have bottomed out (Kipplinger).
• Five (5) forecasts represent the
planning envelope.
• Selected forecast is an
approximate average (no obvious
outliers).
• 507 new registered aircraft over
next 20 years.
• Growth Rate in 4-county Area =
0.93%

Based Aircraft Forecast

Based Aircraft Forecast
• Six forecasts form the planning
envelope.
• Two based on registered aircraft
forecast.
• Two based on population ratio.
• State TAF growth rate (1.07%).
• HIO TAF growth rate (1.62%).
• Selected is an approximate average.
• 91 new based aircraft over the next
20 years.
• Growth Rate = 1.15%
TAF: Terminal Area Forecast (FAA)
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Based Aircraft Forecast

Based Aircraft Fleet Mix
• Piston aircraft to continue to dominate
the based fleet
• Multi-engine piston aircraft to hold
steady
• Modest growth in turboprops and jets
• Larger aircraft need more planned space
for hangars and aprons
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Based Aircraft Forecast

Operations Forecast
Purpose of Operations Forecast
• Input into capacity model
• Input into noise and emissions model (AEDT)
• Informs airfield facility requirements
Elements of Operations Types included in Total Operations
• Segmented by Local vs. Itinerant Operations
• Further segmented by General Aviation, Air Taxi, Military
• Forecasts are developed by segment, then combined to
create the total operations forecast
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Operations Forecast

Historical Operations at Hillsboro
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Operations Forecast

Historic Operations by Type at Hillsboro

Hillsboro control tower counts (6:00 a.m. – 10:00 p.m.)
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Operations Forecast

Hillsboro Itinerant GA Operations Forecast
• Six forecasts form the planning
envelope.
• Two based on FAA forecast of US
itinerant operations.
• Two based on operations per based
aircraft.
• One based on the 8-year growth
trend.
• Selected is an approximate average.
• Growth Rate = 0.99%
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Operations Forecast

Hillsboro Local GA Operations Forecasts
• Five forecasts form the
planning envelop.
• Two based on FAA forecast of
US local operations.
• Two based on operations per
based aircraft.
• One based on FAA national
growth trend.
• Selected: As a training and
reliever airport, our judgement
is to reflect an increasing share
of US local operations.
• Growth Rate = 1.24%
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Operations Forecast

Hillsboro Air Taxi Operations Forecast
• Air taxi: Corporate shuttles, air
ambulance, fractionals, and
other “for-hire” activity.
• Corporate shuttle accounts for
an average of 2,900 annual
operations and no change is
anticipated.
• Hillsboro facilities are well
suited for air taxi activity.
• Selected forecast includes
corporate shuttle and a modest
growth in “other air taxi”.
• Growth Rate = 0.68%
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Operations Forecast

Military Operations Forecast
• Military mission can change.
• FAA does not forecast military operations
• Typically, held constant at an observed
average
• Forecast for Hillsboro is 400 military
operations annually:
- 100 local
- 300 itinerant
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Operations Forecast

Hillsboro Total Operations Forecast Summary
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Operations Forecast

Airport Peak Activity
•

Several aspects of facility
planning are related to times
when the airport is busiest
including:
- Apron needs
- Capacity determination
- Terminal needs

•
•
•
•

Peak Month (August): Absolute peak in a given year. All other peaks will be exceeded at times.
Design Day: Peak month divided by days in the month (31)
Busy Day: Factor of the four busiest days of each week in the peak month (1.27 * Design Day)
Design Hour: Determined to be 11.02 percent of the design day (10-11 a.m.)

Coffman Associates analysis of tower operation counts.
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Operations Forecast

Operations and Based Aircraft Forecast Summary
• Modest growth of
slightly over 1.0% for
based aircraft and
operations.
• Appears that the decline
in operations since the
2007-2009 recession has
bottomed out.
• To be translated to
facility requirements.
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Fleet Mix Operations
Purpose
• Airfield capacity
• Noise analysis
• Air quality analysis
• Airfield design standards
Assumptions/Estimates
• Helicopters: 30% of Ops
(ANOMS interpretation)
• Jets: FAA TFMSC
• Turboprops: 250 Ops per
based turboprop
• Multi-Piston: 200 Ops
per based multi-piston
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Critical Design Aircraft Selection
• Determines applicable design standards
• 500 or more annual operations
• Each runway has a critical design aircraft
• Aircraft are classified based up on:
- Approach Category (A-E, approach speed):
Runway related standards such as width, RSA, ROFA, RPZ, separation.
- Airplane Design Group (I-VI, wingspan/tail height):
Separation standards, TSA, TOFA, wingtip clearance.
- Taxiway Design Group (1-7,Main wheel gear separation):
Taxiway width, shoulder width, fillet dimensions.
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Design Aircraft

Critical Aircraft Determination
•

•
•
•
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Hillsboro Airport current aircraft
types that take off or land at least
500 times each year include the
categories seen in the graphic to
the right.
The highlighted box indicates the
largest and most demanding
aircraft
Design standards will be met for
C-III and D-III aircraft weighing
less than 150,000 pounds
Actual historic operations by jets
shown on the next slide

Design Aircraft

Historic Jet Operations at Hillsboro

37

Design Aircraft

