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An Analysis of Fukuoka FIR Cross-
Boundary Traffic Flows
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Background
MEDERIIRE~NDZEZR/NRICLIENS

Fukuoka FIR located between Asia and North America air transportation markets.

International traffic in Fukuoka FIR set to increase by ~“80% between 2013 and 2030.
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E&BARBEDE+ LEZEEBEE) [F2013FE N 52030FEDMIZFISENIENMNT 5 RAH,

Necessary to increase en route airspace capacity while offsetting environmental impact by
improving flight efficiency. Trajectory-Based Operations (TBO) will be introduced to achieve this.
CORBEDEMIZKL T REANDEEZR/NRICLENSTSAADEMNRZHEL. I
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As a first step towards TBO, we are
investigating applying “Free Routeing” for
Fukuoka FIR international traffic.
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First need to understand international

traffic flows. (This analysis.) | N S '
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2. Fukuoka FIR International Traffic
Flow Analysis

Fukuoka FIRIZHBIT5
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Cross-Boundary Traffic Flow Analysis
FIRIER R EA BN

Daily traffic statistics

Peak hourly traffic per day
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Analyse flows through main radar-controlled boundary points
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Main Cross-Boundary Flows
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Flights/year

BULAN
(Wbound)/
MOLKA
(Ebound)

ONIKU

LANAT (Ebound)
/SAPRA
(Wbound)

SALMI

NOPAC

TW->JP
CHN(1)->JP

CHN(1)->NAM

CHN(2)->JP

CHN(2)->NAM

KOR->JP

CHN(3)->JP

KOR->NAM

ASEAN->KOR
CHN(1)->KOR
TW->KOR
JP>NAM
CHN->NAM

KOR->NAM

TW->NAM

(ave. /day)
31,441 (86)
20,440 (56)
11,470 (31)

42,367 (116)

13,049 (36)

28,502 (78)

16,030 (44)
8,636 (23)

23,428 (64)
12,049 (33)
10,080 (28)
11,367 (31)
15,773 (42)

8,071 (22)

4,187 (11)

Region B->A | Flight/year | Traffic | Flights/day
(ave. /day) Ratio (median)

IP2TW
JP->CHN(1)
NAM->CHN(1)
JP->CHN(2)

NAM->CHN(2)

JP->KOR

JP->CHN(3)

NAM->KOR

KOR—->ASEAN
KOR->CHN(1)
KOR->TW
NAM->JP
NAM->CHN

NAM->KOR

NAM->TW

31,852 (87)
19,084 (52)
5,257 (14)
42,951 (118)

4,021 (11)

30,097 (82)

16,317 (45)

5,828 (16)

28,586 (78)
13,576 (37)
12,049 (33)
15,867 (43)

7,411 (20)

6,201 (17)

5,043 (14)

42%

26%

11%

74%

15%

51%

28%

15%

52%
25%
22%
36%
31%

19%

12%

BULAN 161
MOLKA 242

TOTAL 403

w
=
(2]

LANAT 161
SAPRA 153
TOTAL 314

N
~
co

East 114
West 102
TOTAL 216

TW: Mostly Taipei
CHN(1): Mostly HK
NAM<>CHN asymmetric

CHN(2): Mostly ZSPD
NAM<>CHN asymmetric

E’bound: Mostly from
RKSI, RKSS, ZBAA
W’bound: Mostly to RKSI,
RKSS, ZBAA

CHN(3): Mostly Beijing,
Dalian (2.8:1 ratio)

CHN(1): Mostly HK
KOR: Mostly Seoul
TW: Mostly Taipei

E’bound: 55% from HK,
19% from Shanghai. 54%
for PANC, 12% for KJFK.
W’bound: Mostly for
RJAA (31%), RKSI (15%),
RCTP (12%), VHHH (10%)
KOR: Mostly Seoul

TW: Mostly Taipei
NAM<>CHN asymmetric



Main Cross-Boundary Flows
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Inter-Regional Flow Asymmetry
TAT7 ~AKBEDRBHR/NTUA

To NAM (A) | From NAM (B) | % diff*

CHN (all) 26,087 (71) 10,559 (30) 42%
P 21,441 (59) 21,559 (59) 0%
KOR 12,495 (34) 7,717 (21) 24%
TW 8,126 (22) 7,042 (19) 7%
ASEAN 2,023 (6) 1,446 (4) 17%
Other 150 (<1) 75 (<1) -
Total 70,442 (193) 48,758 (134) 18%

*%diff = (A-B) / (A+B) * 100

Bl AKARA TYF— DF ST ~ K IZAE: Two reasons —DNDIEMHA:
ﬁfrz:: To KLAX (7663) PANC (5877) CYVR(1291) (1)Effect of wind (Polar Jet Stream)
HITE: F KLAX (815) CYVR (798) PANC (619 , .~ .

reem (#15) (7%8) (619 BOFzE (v Rit)

#:NOPAC (2016-4-1 ~ 2017-3-31): (2)Type of operation (cargo, pax.)
Brs PN 5o BROEE(ENE. REE)

77&: From PANC 7,799 {& . : :
R77E: From 55% of eastbound traffic on NOPAC routes is cargo traffic

to/from PANC, but only 20% of westbound NOPAC traffic.
(Mostly VHHH, RKSI, RCTP, RJAA, ZSPD)
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Akara Corridor
Akara a!JFK—
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Frequency (x1000 flights)

A593: ~315 flights/day (median)
B576: ~278 flights/day (median)
RKSI/RKSS<->ZSPD/ZSSS 43 flights/day
(average) (15,570 in FY2016)

- High traffic levels on crossing routes
(B576 and A593) plus traffic between
Shanghai and Seoul -> Level restrictions.

- Shanghai terminal congestion -> flow
restrictions upstream of ONIKU.

* Beijing terminal congestion -> flow
restrictions upstream of AGAVO.
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3. Towards a “Free Routing” concept

2)—IL—T 42T O =IZmITT
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Free Routeing
2)—IL—T425

As a first step towards TBO, we are investigating “Free Routeing” for Fukuoka FIR
international traffic.

TBOND RN —HEL T, BREFRIZH THEBEIZH T BT —IL—T1>
T IO EEMRT 5,

Increase route efficiency
L—FHIE I ORBREBET
— Reduce discrepancy between operator’s “optimal” route and flight planned route.

%ﬁﬁ%@%*?‘é M@ | 2 ES EFRATET IR IS (ERBRISTRARER) OHEEZERT

But, “Free routeing” may increase airspace complexity, impact ATCo workload and
consequently reduce capacity.

LAL., ZV—IL—TAo T I KYEENEHICGY  MEEHEDEFEE,
HAREDHIRICGELIBNNHD,

EEHARED-OIZEEIESNE-RBRNADE,
IL—EREEHBS=DN—FAT?

F1SAEFHEAEFAAERETES (C) 2018 ENRI 12



Free Route Airspace (FRA) [EUROCONTROL]

EUROCONTROL Free Route Airspace (FRA) blocks.
EUROCONTROL 7 —/L—FZEF DT O

*Route between defined entry and exit points, possibly via intermediate waypoint(s), without referring to ATS network.

ATSIRRR EBER AL, FRADED b= ABRA b HEBARA U rDREIZIL—RT 5,

Operator benefits EfIENDE L
“Flying distances can be reduced by approximately
7.5 million NM (45,000 t fuel, 150,000 t emissions)

___Free Route Airspace Implementation
: Summer 2017

I This map is for information purposes only. l

*ANSP benefits fIZEMUE Y —ERRBE~DELR
“Improved predictability thanks to more stable
trajectories while ... enhancing the use of
conflict detection tools.”
RZELE-HIE > FRIFREME
“Better spread of conflicts compared with
concentration of conflicts generated by current
fixed route network.”
a8
“ANSPs have not identified any major problems which
would prevent them from implementing the concept
even in one of the busiest volumes of airspace in -
the world.” | e
BUERMLI-ZEH THRADRRICEELZRIZT
REGEEIELY,

D Cross-Border Activities

[ FRAPlans to be updated

- FRA (H24 / might be level restricted or on seasonal basis)
[ FRA (Night / might be level restricted or on seasonal basis)
[ ocT comprehensive (H24)

[ oct comprehensive (H24 partial AoR)

[ ocT Comprehensive (Night and/or WE)

[ oer Limited (Night)

g
® EUROCONTROL, April 2017

FISEIEFIEMEFTARRERS (C) 2018 ENRI 13
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Asia/Pacific Co-Operation
7 OT7 KEFDERFR A

1st Asia Pacific Ministerial Conference on Civil Aviation
(Beijing, 31 January — 1 February 2018)

F—T7OT7RXEFHEBRBMERBERRS

Considering the Asia Pacific region is diverse, there is a compelling need for
stronger regional cooperation, partnerships and engagement to continuously
improve aviation safety and enhance safety and efficiency of air navigation
services to cater for the projected air traffic growth in the region.
FETKFFHIBD B EEEZLDE, MEZE DRI F A LE, FHSA
BT EXEEDIEN AT B/, R E S —ERDZ LML FEE
FED. LYBELILIEA G, E. BSBETHB,

F1SAEFHEAEFAAERETES (C) 2018 ENRI 14



Asia/Pacific Co-Operation
7 OT7 KEFDERFR A

APAC seamless ATM plan by 2022 including

Performance-Based Navigation Ef&IZEDIM%

An enhanced level of civil/military cooperation RRE/EZHALANILDOEEY

Common ground communication infrastructure to support ANS
ANSKEDT-HDOHEFRBEE

Air Traffic Flow Management/Collaborative Decision Making (CDM)
implementation for high flow density airports

ESEEZERITOMERBREE/HANEEREDER
Promote sharing of best practices in the provision of ANS through regional
cooperation and enhanced coordination

Hhigi 17} D EFREE DERIE IZ K DANSIEIRICH (TARRN T SUVTA AD H B LR
Enhanced surveillance including ADS-B  ADS-BZ& L 581L ES 1R
Include air navigation in National Development Plans.

ERFAHETEICMZEMEZSHD

e
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Towards an Free Routeing Concept for Fukuoka FIR
*EEI_,IFIRa)ju_)l/_T’fJO *EEIL;\

* Free routeing between FIRs & cross-border air traffic flow management (AFTM).
FIRAD IV —IL—T42 T EMERBEREE (AFTM) MEREN TS,

* Separate airspaces with different CNS requirements. (Oceanic, domestic)

CNSEHDELGLHIEEHZEDTD
=

* Accommodate
military/training

airspaces. ZYSH |
alllfRZE 1 - il fR2E 5 % =y wwwww O = e
- ; o /( 3‘4:1 / > ".“.“:1-‘ y l'«.." s "‘,"VV"
EEERETICET « ~L,., //// N | T -

\ZB PF lBeﬂ[ng :

O‘Pyongyang ~ “:—:"‘;,\\/ B ,

» Fukuoka FIR already has = u il e
a meshed RNAV ATS
route network for
domestic airspace.
Concentrate on
international flights.
BEIFRICBEWLWTERED
f=8H MRNAV ATSIRER D
Ay ahBEIZH D,
EfRBEREARIZT D,

A EFMENRTAREES l (C) 2018 ENRI | 16



Example wind-optimal international routes in Fukuoka FIR

ﬂ@?ﬁ*é“’é%fﬁ LT— > ‘?ﬁ‘f"i’tﬁd)ﬁﬂ

RKSISKLAX ()
KLAX-YRKSK(FF)
5

Central Pacific & North Pacific wind-
optimal tracks greatly vary (mostly
Polar Jet Stream influence).
AXEFDORZEREL-REZIE
FHi-[ERRRI J:ofi%(%b
BH(EICOTYRRTD =4E)

Separate FRA blocks for oceanic
and domestic airspaces.
FEERERBDOT)—IL—T1YT
EHED TS

Balance airspace complexity (ATCo
workload) and route flexibility.
IW—T AT REEE T DEH
M HEEHEDEFEER)EN
SURKLT B

*  Wind-optimal trajectories computed for flights planned through Fukuoka FIR on second Friday of each month in 2017.

017FENBANE_£EB DERFIRTEBL-RITE

* Consider for airspace and track design.

SR IV—IL—T10T D= DEERE . BB DRFAEERT D,

F18EIBEFIEAEFTAERERS (C) 2018 ENRI
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3. Conclusion
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Conclusion

el

* Need to improve airspace capacity and flight efficiency to meet growth in international air traffic >
Trajectory -Based Operations (TBO)
B BEDEMIIHLTEEARE. EMNETVIDDBLE > HEN—IEH

* A first step towards TBO is “Free Routeing”
TBOND—HELTI I —IL—Tq2 Y |

* For greater benefit, have cross-border free routeing with international ATFM.

BADERZFLEH. BRET)—IL—T U ERBREENDE

e EUROCONTROL FRA show it can be done.
EUROCONTROL FRAIZZ D EIZD g ZRT

* 1t Asia/Pacific Ministerial Meeting on Civil Aviation gives impetus in Asia/Pac.
FE—T7IOT7ARFEFMEREMEBBREZ I T O7REFiEO REMZEDER R HZ i
HI B

* Identified major international traffic flows through Fukuoka FIR and some bottlenecks.

BREFIRICE T D EGERRRBREMAML., SREZELELE:

* Now working to produce a concept for free routeing in the Fukuoka FIR.

SEBEFRIZETEDV—IL—T12 7 I RZICAN O TREZEDH S

F1SAEFHEAEFAAERETES (C) 2018 ENRI 19
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