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Background

* UCL/Southampton/Imperial College ACCLAIM project
on the consequences of airport capacity expansion

* Eventual goal: assess network-wide economic and
environmental implications of expanding/not expanding
airport capacity

* Global aviation systems model, will include network change
and airline competition effects (e.g. Evans & Schafer, 2011)

* Current model is a first step towards this:

* Based on AIM model (e.g. Dray et al. 2014)

* Major updates, e.g. 2015 base year, passenger choice model, airline
performance and cost models...

e Airline competition model under development
* Open source for transparency
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Model Structure
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Demand and Fare Module

Fare
model

OD demand
I (gravity model)

[tinerary choice
model

for

 See Wang et al. (2017, this conference)

fare model

Projects fares on an itinerary basis based on
airline costs and route characteristics

Can be used to assess cost pass-through

e |nterim OD demand model adapted from Dray et al. (2014)

e New passenger itinerary/airport choice model based on fare,

time, frequency, number of legs

60

50 —

40

30

20

Million base year passenger departures

Actual
e |\|odelled

[Data: Sabre, 2016]

mmmmm

szsz

l/)

Nt/)n_—l

wwwwwww

Alrport Code

o

4



Air Transportation
Systems Lab

Aircraft Performance and Cost Module

Aircraft performance
model
Airline costs model

Fleet turnover model

Technology
choice model

See Al Zayat et al. (2017, this conference) for
performance and cost model updates

o Interpolated performance model based on output
from Piano-x for nine aircraft size classes

o Outputis CO,, NOx etc by flight stage

o Cost model assesses operating cost by category

o Used to assess electric aircraft viability
Fleet turnover model discussed in Dray (2013),
assesses fleet age distribution, retirement and
impact on performance
Technology choice based on Schafer et al. (2016)

o NPV used to assess uptake of new aircraft models,
operational changes, retrofits
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Airline and Airport Activity Module

e Aircraft size choice model picks fleet to

Airport delay _
(queueing model) use based on demand, airport
Flight _ characteristics, etc.
Scﬁjggng o Assuming typical segment load factors this
gives flight frequency and fleet requirement
. . B North America B South America O Middle East B Asia/Pacific
[ J Rapld queuelng mOdeI for 10000 @ Central America B Europe O Africa
airport delay 000
See Evans (2008) 3 6000 -
* In-flight emissions based  Z#-
on perfomance model
and routing inefficiency o, o ==
factors EEEREREEEEEREERRE
>ee ReVnOldS (2009) [Data: Sabre, 2016; FlightGlobal, 2016]
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Validation

e Four components:

o Validation of individual sub-models — see references for each
model

a Check 2005 and 2015 base year outcome against actual data
a Run model with 2005 base year to 2015

o Run 2015 base year into the future and check against other
projections

a See paper for full details
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2005 base year model

Scheduled departures, 2005 Modelled departures, 2005

Flights/day
5 — 10 =—— 15 = 20

[Data: Sabre, 2016]
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2005 base year model

e Captures 2005-2015 total demand growth well
o E.g. modelled year 2015 enplanements within 5% of actual

o May need to model hedging and its impact on fuel prices to fully capture
effect of large oil price fluctuations
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Future scenarios
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Future projections
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Conclusions

e Model reproduces past aviation system trends well

e Future projections based on IPCC scenarios indicate a
wide range of plausible futures

a Supports adaptive policymaking
e Open source model, please ask if interested

e Work ongoing on updates and case studies
a Airline response model
o Updated OD demand model
a Electric aircraft study

o ... watch this space! (www.ATSlab.org)
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