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Forecasting Airport Demand in the Fukuoka FIR based
on a Traffic Growth Forecast from 2013 to 2030

IS5y v—49 & EMKEBF
MZE AT IEMEE
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* Analyse future air traffic demand in Fukuoka in 2030 as part of
research into Trajectory-Based Operations.
BMEN—XERAA X (TBO) ICET AR D—EBEL T, D
ATMIRIEZ IR T 57-8. 2030 FEDEMFIRDIXBEEZELX T
ERSE

* l|dentify potential bottlenecks, capacity shortfalls.

KLY FENBEZEASEMRAUVREETHFEHRTEYT
Do

e Look at broad future airport demand (runway capacity, arrivals
and departures).

CORRTE.HRXOEEFTE(XEB=. FEBETE)ZTAT
DI ERZERENT Do

F17RIEFHEAERRERS (C) 2017 ENRI 2



X RZEE

* Busiest eight airports in Fukuoka FIR
fBHEIFRATRLXBENZLI8DDZEE

Airport / ZE& #iTh - #hig 2013 EE
RITT/HND Tokyo International (Haneda) =R -BHE 403,242
RJAA/NRT Narita International HE-ER 223,388
RJFF/FUK Fukuoka f& il 170,640
ROAH/OKA Naha ARER - pifE 147,302
RJOO/ITM Osaka International (Itami) y N RlE it 136,132
RICC/CTS New Chitose International FLIR-JdbiEE 134,312
RJBB/KIX Kansai International y R 131,930

RIGG/NGO Chubu Centrair International % E-FE} 88,578

F17RIEFHEAERRERS (C) 2017 ENRI 3



ZERETRALIE

Simplest way to forecast annual airport traffic R EEMFAETILOH
FRBEDFEAE i R7
— Take 1 year historical data. Ei:i 18(25
1 ﬂEFEﬁO) I%XLnEfi Ez&"’ﬁ@ 1:86
— Categorise flights by region. HA~Jt ¥ 1.74
T4 e ERESHME R ERREICTFET S

— Multiply numbers of flights by regional growth factors and sum.

i Al D TR B=IEMNEZXETTEFTZES

But needs complete traffic data
ZEEDFMHEFRFRNDE
— Our historical data were missing February.

2013FDERHFEFIFA QAR OT—2KN)
— No data on VFR traffic.
VFRZZA MBI 1R IFAELY

We needed an alternative method based on incomplete data

FPREGT IO TFTRTELAENBLETHD

F17RIEFHEAERRERS (C) 2017 ENRI



PREEGET—EINDEEFER TR

1.

Historical data (flight data) baseline (2013)
203F DRITELEFHRZEN—RTAETH

— Take two scenario days: summer and winter schedule seasons.
ZOMUFIABEES, (REEDEH)

— Assume these days are average.

VHIAHORBEZFHMERET S

Apply traffic growth model to baseline to create 2030 scenarios

R—XAFZANZBEEMETILEERAL., 2030F 2 F)AZ1ERK

Estimate annual traffic by extrapolating scenario days.

DF)ABDRBENCFEHR BETIE

— Correct for “missing” VFR traffic.

T —FEDLLETIRITTWNAVRREZ B EZ Tl #H1ET S



1§EJ . L/T: ,l%z *&l

 FDMS data: all days in 2013, 2014, 2015 except 2013/2. (JCAB)

FDMSD M5 D FEITIFER: 20134 ~20154F (2013/2%&<)

— |FR flight information only
IFRZ 54 FDHDIEER (VFREFRS)

— Includes ATD, ATA at Japanese airports
AARDZEZEICEITAOHERL. BEFZEET

* Annual landing statistics for each airport (JCAB)
EEDOFHEEERMMER AXRMKHT—2 EHEEKR)

e 2013-2030 traffic growth forecast (JCAB / NILIM / ICAQ)
2013~20303 18 =150 F 8l (fZe /. E#HR. 1cCA0)

FDMS: Flight Data Management System

F17RIEFHEAERRERS (C) 2017 ENRI 6
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Select IFR flight data for two days in summer & winter seasons with no
significant WX

N=RFAVDIENLERICRIZFTERDEEN VLGN _D20DAH(E
ER) DIFRFRATIEHRZEIRT B,

— w2013 =11 Jan 2013
— s%013 =6 Sep 2013.

Annual traffic estimate T, =365/2(w+5s)
TFHERRESE

Actual traffic counts T..=2L (L=7&kES)
EERRBE

Assume difference between T, and T, mainly due to VFR traffic. Correct

for VFR traffic by comparing estimates with actual landing statistics.
T &ET. DERIFEAEVFRISANTHASEEETE
FRIZAE T AOBEICHET S,

— Errore=T,.-T

act ~ est

— Apply “VFR correction” if |e| >5%

F17RIEFHEAERRERS (C) 2017 ENRI



FPRIZBEEERBE DR

Comparison of annual traffic estimated from 2 scenario days vs. actual traffic

VFIADZ Eb\b%/ﬁ'lﬁf'eﬁsc BELRFRRBEDLR

500 500 T T T T T T
2013-Est ——— 2015-Est
2013-Act 2015-Act i
400 | . 400
S 3
,% 300 3 300 |
1% x
= | 1 £ N
2 200 | ‘ : : g 200 ¢ ‘
§ [ = [ —
100 | - H o 100 | H ,,,,,
R JAA R JBé R JCé R JFF: R JGé R Joé R Jﬁ: ROAA RIAA RJBB RJCC RJFF RJGG RJOO RJTT ROAH
2013 T, and T, 2015 T, and T,
Wyo13 11Jan s,5,5 6 Sep W15 9Jan  S,5,5 4 Sep
Significant errors (>5%): Significant errors (>5%):
RJBB 7.1% RIJFF -7.6% RJOO -5.1% ROAH -18.2% RJFF -5.9% ROAH -15.4%

Comparing IFR flight records versus landing statistics for all days in 2014, 2015 show RJFF and
ROAH have significant VFR traffic: RIFF ~¥6.6% ROAH ~18.5%

F B FEEMEIFRFRITECER D LLE M S . RIFFEROAHIZHITAVFRISA D EEERIF5%LL ETH S
FBL7/EIEFHEMRARERE (C) 2017 ENRI 8



Mz EIEMFAETIL

*  From 2013 -2030 in Fukuoka FIR.
BEFIRIZE TS, 2013~2030D 3 @ AN

 Aggregate countries as Regions, forecast inter-regional growth factors.

ERZE. - ERT7REODREDBEME(TS5/DH)

220

200 | goomestie L * Domestic growth relatively flat (<10%)
180 Overfight ENE NS 1EILLTF

160 * International traffic grows ~80%

107 ERRE MR #a8ZEl

120 |
100 |
80
60 |
40 |
20 |

0

*  Overflight traffic grows ~70%
ZERBEDEMER 78

No. of flights x 10,000

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

* Long-range macroscopic forecast based on economic growth.
BERRICEDW-REH</OMTFAL

* Models service frequencies (number of flights) between regions taking fuselage downsizing and Low Cost Carrier
growth trends into account, but uses existing (2013) aircraft types.
MR DTS M IDEBMEET L, MEBOBEDEILIL VR LICCEMDN UREED,

* Based purely on inter-regional traffic growth factors, not airport pairs. Traffic keeps to existing (2013) routes.
Additional growth traffic between 2013 and 2030 distributed evenly between all 2013 airport pairs.
ZEERT - T4 —RTRIDRBETIIEL., #ERT7REO R EIEME,
RBEMIEBRFDOEERTIZHEEIND,

F17RIEFHEAERRERS (C) 2017 ENRI 9



ZEENMETILOEE

M3 R T (Rypg Ruest) P 2013HMN52030F DIEME = (R, Ryest)

From a baseline scenario set of flights S, derive forecast scenario S’ by the following
procedure: (“Clone and shift”)

R=RIA2FIVA ST FIAS ZUTDHETER

B HMIFEE T A— F(RyR)ISHL T A=AV DRBELIEMENSFARBEZFE
FHIRBEETET =D, FRR)MDTIVHA LIZTSAEaE—L., BIF - HERBRUNESVS LA
T+/- 203 FTT LT, FRITF)ASIZENM (“Clone and shift”)

1. For each region pair (R,, Rg), take the set of flights from R, to R; as
F(RyRp) ={f, f,, .., }E S

2. Obtain the number of flights n’ in corresponding forecast scenario F’'(A,B) as
n’ = ceil(n . ¢(R,,Rp))
where ceil(x) is the smallest integer greater than x.

3. Set the initial set of flights F'(R,,Rg) € S'to F

4. Repeat the following process (n” — n) times:

i. Select flight f, from F(R,, Rg) where k = rand(0, q)
where rand(0, g) gives a random integer in the interval (0, q)

i.  Create flight f’ = shift(f,, rand(-20, 20))
where the shift(g) function moves the arrival and departure times of a flight by g minutes

iii.  Add the flight f’ to F'(Ry, Rg)

F17RIEFHEAERRERS (C) 2017 ENRI 10



e &

RIENETILOERA (FFE)

5% |

“Clone and shift” selected to preserve traffic “peaks”.
Assume that times of traffic peaks will not change.
+/-205 M T clone and shift ] B RIII 3 BIE—T &M T
5=, E=UNEDHLHEWNERETE,

Because each forecast scenario S’ is randomly generated,
create 50 scenarios and take the average.
FRFIVASIETOF LTERT 5=, 50 F)FD
TyrEERL. IEROFEHZED,

F17RIEFHEAERRERS (C) 2017 ENRI 11



Movements x 1,000

400

300

200

100

: ‘ 500
Tact-2013
Tprquoso LG
- . 400
8
. 7 < 300
x
@2
- @
,,,,, £
N , © 200
. (]
— e =
I T I i 100
RJAA RJBB RJCC RJFF RJGG RJOO RJTT ROAH
T,(2013) and T,,.4(2030) annual movements
(corrected for VFR traffic)
Airport T,(2013) T,(2013) Err T,(2030) Corr. T,.4(2030) Growth
RJIAA- 228,308 233,388 2.2% 383,980 O 383,980 72%
RJBB 141,255 131,930 -7.1% 223,198 -7.1% 216,641 64%
RICC 137,780 134,312 -2.6% 148,738 O 148,738 11%
RJFF 157,681 170,640 7.6% 183,595 +7.6% 197,548 16%
RIGG 86,505 88,578 2.3% 116,983 O 116,983 32%
RJOO 129,210 136,132 5.1% 136,510 +5.1% 143,472 5%
RITT 395,113 403,242 2.0% 448,403 O 448,403 11%
ROAH 120,450 147,302 18.2% 135,233 +18.2% 159,845 9%

2013
2030

T
Domestlc —J
Internatlonal

2013
2030

2013
2030

RJBB RJCC RJFF

RJGG RJOO

RJTT

T.(2013) and T,(2030) annual movements
(not corrected for VFR traffic)

* Domestic traffic hardly changed, international traffic grows strongly.
EREORBEXIFEAEEHLLLGLN, EFEDERNFIE
e Largest percentage increases at RJAA, RIBB and RITT.

FU/EEBEFMEARFTERS

(C) 2017 ENRI

Airport 2013)IB4Z 2030 JIBSL Growth
RITT 403,242 (1) 448,403 (1-) 11%
RIAA 223,388 (2) 383,980 (2-) 72%
RIFF 170,640 (3) 197,548 (44) 16%
ROAH 147,302 (4) 159,845 (54,) 9%
RIOO 136,132 (5) 143,472 (74) 5%
RICC 134,312 (6) 148,738 (6-)  11%
RIBB 131,930 (7) 216,641 (31) 64%
RIGG 88,578 (8) 116,983 (8-) 32%
BORXBEIIREIEMTSHRIA

ROAH

12
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* Look at peak hourly movements, arrivals.

E—J 1R OB RS ERNE

110 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 20135 20304F
100 | 5080 | Airport Mvmts Arrivals Mvmts Arrivals
. RIAA 63 46 101 (+38) 74 (+28)
9% f 1 RIBB 36 23 59 (+23) 39 (+16)
2| | RICC 33 18 36 (+3)  19( +1)
P - B RIFF 40 20 46 (+6) 24 (+4)
s OF | RIGG 23 16 34 (+11) 25 (+9)
seof [ { RIOO 38 20  39(+1) 20(-)
% 50 | | RITT 78 41 88 (+10) 46 ( +5)
& . ROAH 35 20 39 (+4)  22(+2)
30 | HHHH H
20 | 3 % 1 i 1
3 =
2 2

RJAA
RJBB
RJFF

RJGG

RJOO
RJTT

F17RIEFHEAERRERS (C) 2017 ENRI 15
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VAl

&

Airport 2013 2030 Traffic Runways Operating

T213 | Peak/hr | Mvmts | Peak/hr | Growth Time (JST)
RJAA | 223,388 63 384,000 | 101 72% 2 06:00-23:00
RJBB | 131,930 36 217,000 59 64% 2 24hr
RJCC | 134,312 33 149,000 36 11% 2 24hr
RJFF | 170,640 40 198,000 46 16% | 1 (2 planned) | 07:00-22:00
RJGG | 88,578 23 117,000 34 32% 1 24hr
RJOO | 136,132 38 143,000 39 5% 2 07:00-21:00
RJTT | 403,242 78 448,000 88 11% 4 24hr
ROAH | 147,302 35 160,000 39 9% | 1 (2 planned) 24hr
Note: Based on 2013 forecast information.

Actual 2016 traffic grew more than expected!

F17RIEFIEMERTRERS

(C) 2017 ENRI
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FRlFEZDHY ) —

* Forecast airport traffic growth based on historical data (flight
scenarios) and a traffic growth model.
R—RFAVDEDRITT —REBEMED T RN LZEHE
RBELEERFTEZTH

e Estimated annual traffic from two scenario days (winter and
summer schedule periods).

1EBOXRBEZ2DOOUFT)AB(BEEX) MO HEE

. Estimated demand peaks from traffic scenarios by histograms.

BEBREEZEANT SLILETE

F17RIEFHEAERRERS (C) 2017 ENRI 17



FRIFEICE T HERE

* Depends on choice of scenario days (how close to "typical”)

FRZBETFRIESHI)ABBENSSW T JITSEVLDITIKRTEF

* Our growth model distributes additional traffic between existing city pairs; i.e.
growth traffic distributed equally between airports. Does not model future
traffic redistribution between airports as a result of competition, active
growth promotion or government policy.

%/EII/T'JTON’EEUE/HIEH%O) BRTHEORBEMEDET D,
ZEDEDBRSE. BHIEGEDFEEEEE LG,

* Might be useful as a “check” for other forecasts.

DT ADSEEDHERD-DIZEZLHTZ5D,

F17RIEFHEAERRERS (C) 2017 ENRI 18



It is difficult to make predictions, especially about the future.

[FBTHIEITELLY, FFITREIL, |

-- Remark to Danish parliament, 1937-1938

FL/EIEFHEMETRERE (C) 2017 ENRI 19
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’Summer 2030 Departures 1

Arrivals X3 |

(C) 2017 ENRI

Main int’l gateway to Japan,
2nd busiest airport

2 runways (4,000m, 2,500m)
3 terminals (one new)

72% growth from
223,388/year (2013) to
~384,000/year!

Competition from RITT for
international traffic.
Movements capped at
68/hour by local agreement
but will need >100/hour by
2030.

Proposals to construct 3rd
runway.

Need more stands.

20



RJTT

* Main domestic hub, busiest airport in Japan.

* Increasing int’l traffic.

e 24-hour operations.

* 4 dependent runways, 3 terminals.

e 11% growth from 403,242/year (2013) to
~448,000/year.

120 —_ 120 e
110 7Summer 2013 Departures 1 | 110 Summer 2030 Departures 1 | o Demand during day almOSt

Arrivals XXX Arrivals XXX
100 100

5 | | 5 | | constant. ~80/hour in 2013

i i E>38 [ to ~90/hour in 2030.
60 | | 60 |
50 [ '. = 50 L

40 40
30 30
20 r 20 |
10 10
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RJAAvs. RJTT

SRS : KKatori
Qwatsuki : 3 i o8 ¢ e 0 4 Ryugasaki
G0 ride

Rk T i Ritasoma
Koshigaya =874 S
i, o i1+ Kashiwa Abiko"

(‘Fujimmo o
Saitama
¢ Katori

S Narita

. ,§JAA;,T6kyo e
"34nm .
60-90 min (rail)

Qdachi
: ¥ . 70 Rakura
- Yachiyo E

3 -
(N_erima‘

G X £
tdogawa unabashi

- WNarashino
SQuginami v 3 e 4 Ay B (Hanamig;
Wakaba
SFuchu
A L %elagaya
“RITT-Tokyo
? L.9nm
CA 5 % .
Asao 30-40 min (ra

> ; Giogane
o Gama 9

“Qidori

(amishirasato

5 s <t

Ghoba 2 2 e e R, v Gehit
h q\lli‘t’ii):ri:‘ . § . 3
it R T, ol : e 2016: RITT capacity has
B Seya . A »  Sodegaura : A . g
B ‘ g A - ,‘ B ] failed to keep up with
o ; AN international traffic
» i : 7 7N demand.

* Active promotion of international growth at RJTT, in competition with RJAA.
* RITT more convenient for Tokyo, Yokohama & Kawasaki but maybe not overwhelmingly so.

* Fewer international flights to RJTT than RJAA and limited international terminal capacity but 24-hour op.

* Fewer domestic connections to RJAA than RJTT but more international connections between Asia-N. America.

F17RIEFHIERABRMERS (C) 2017 ENRI 22
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Domestic hub for Osaka/Kansai region.
Int’l traffic moved to RIBB in 1996.

07:00-21:00.

2 runways (3,000m + 1,800m).

5% growth from 403,242 /year (2013)

to ~448,000/year (2013).

Expansion constrained by built-up

areas.
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* Int’l hub for Osaka/Kansai region.

* Artificial island. Can create more
surface by land reclamation.

e 24-hour ops.

* 2 runways (3,800m + 4,000m).

*  64% growth from 131,930/year (2013)
to ~217,000/year (2030).

Departures [ ]

Departures [ .
Arrivals X0 |

Peak demand at 10:00-
11:00 JST grows from
~36/hour to ~60/hour.

] Around 1/3 departures, 2/3
§ ] arrivals.

Summer 2013 dta=—
mlil %%ééﬁggﬁﬁ%%ﬁ%ﬁ
COO0OO0O0O0OO0OO0O0DO0OO0OO0DO0OODO0OOO0O0OO0O0O0OO
OO0 O0OO0OO0O0OO0ODO0O0OO0OO0ODO0OO0OO0ODO0OO0OOOO0OOCOO
O ANMINVOMS~OAOOAINMINWOM~OANO—HANM
OO0 000000 —ANNNN
ot 5= N Jo g AN
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RJOO vs. RJBB

 RJBB opened in 1994 to relieve
RJOO, which was then supposed
to close.

* RJOO remains open partly due to
sheer convenience.

* RJOO now domestic, RIBB mainly
international.

* Increasing growth at RIJBB driven
by Asian LCCs.

RJTT-Osaka centre
20nm
70-85 min (rail to Shin-Osaka)
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RJCC

Serves Sapporo (largest city on
Hokkaido).

24-hour ops. but night restrictions
(6 flights/day between 22:00 and
07:00)

2 runways (3,000m + 3,000m).
11% growth from 136,132 /year
(2013) to ~149,000/year (2030).
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Peak demand changes from
~25/hour to ~35/hour.
Easily within runway

Morning peak 10:00-11:00.
capacity.

Artificial island. Intended to alleviate

RINA.
32% growth from 88,578/year (2013)

Serves Nagoya/Chubu region.
to ~117,000/year (2030).

1 runway (3,500m).

24-hour ops.
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¥ » Serves Naha city and hub for

% Ryukyu archipelago.

= * Civil/SDF base.

e 24-hour ops.

* 1 runway (3,000m) + 1 planned.

* 4 terminals: domestic (1999), LCC
(2012), International (2014), Cargo
(2009).

* 9% growth from 147,302/year
(2013) to ~160,000/year (2030).
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~40/hour.
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il 20 | E ] of traffic).
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Active expansion plans including international cargo hub not included in this projection.
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Largest airport on Kyushu, serving
Fukuoka.

07:00-22:00.

1 runway (2,800m) + 1 planned
(closely-spaced, dependent).
Expansion difficult as constrained
by built-up areas and limited space
within existing boundaries.

2 terminals: domestic, int’l, plus
SDF base.

16% growth from 170,640/year
(2013) to ~198,000/year (2030).

* Evening peak grows from
~40/hour to ~46/hour
(winter).

* Does notinclude VFR (~6% of
traffic).
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RJFF vs. RJFR

* RIJFF is extremely convenient (<10
mins to city centre) but expansion is
highly constrained.

* Building another offshore airport
costly and environmental problems.

i * Capacity exists at RJFR but current

i g journey times too great to attract
g . ‘ RIFF traffic.

% \ oMiyako
RIFR-Hakata station

[T ]
Omin:bus, 80min trairm)

Gagawa
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