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SUMMARY

This paper presents the implementation process and current status of the enhanced Wake
Turbulence Separation (eWTS) at Tokyo/Haneda International Airport (RJTT) and
Tokyo/Narita International Airport (RJAA) in Japan to support the ATM/SG action item 9/6.

1. INTRODUCTION

11 At the ninth meeting of ATM Sub-Group (ATM/SG/9), Hong Kong China presented the
implementation process of the enhanced Wake Turbulence Separation (eWTS) scheme at Hong Kong
International Airport (HKIA) on 5 November 2020. It was agreed at the meeting to consider sharing
experiences and lessons learned in the implementation of eWTS as action item 9/6.

1.2 Since being a member of the Wake Turbulence Specific Working Group (WTSWG) hosted
by ICAO headquarters (ICAO HQ), having implemented eWTS at Tokyo/Haneda International Airport
(RJTT) and Tokyo/Narita International Airport (RJAA) and having shared experience by using
Attachment A at the Re-categorization of wake turbulence categories (RECAT) webinar hosted by the
Beijing Sub-Regional office on 22 September 2021, Japan offered to contribute action item 9/6 at the
ATM/SG/9 meeting.

2. DISCUSSION

Backaround of eWTS implementation in Japan

2.1 Before the COVID-19 pandemic, air traffic demand in Japan was expected to grow 2 to 3
percent per year, and it drove the need for expansion of the airport and terminal airspace capacity,
particularly at the Tokyo metropolitan airports, RITT and RJIAA.

2.2 In the long-term vision for the future air traffic systems of Japan, which was called
“Collaborative Actions for Renovation of Air Traffic Systems (CARATS)”, the Japan Civil Aviation
Bureau (JCAB) established the implementation plan of RECAT in accordance with the Global Air
Navigation Plan (GANP) of the International Civil Aviation Organization (ICAO), in 2013.

2.3 The implementation for the reduced wake turbulence separation with RECAT (seven wake
turbulence groups) in Japan was named RECAT-Japan. The introduction of RECAT-Japan at RJTT and
RJAA by early 2020 was determined in 2018, it was also considered one of the reasons to prepare for
the Tokyo 2020 Olympic and Paralympic Games which were originally planned to hold in 2020.
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Implementation process of RECAT-Japan as trial operation

24 JCAB planned to implement RECAT-Japan with a phased approach since the RECAT
would be standardized in the Procedures as the enhanced Wake Turbulence Separation (eWTS) for Air
Navigation Services - Air Traffic Management (PANS-ATM), ICAO Doc 4444, on 5 November 2020.

2.5 The implementation of a trial operation until 5 November 2020 was conducted based on
the result of conducting safety assessments by JCAB with close support from the Japanese research
organizations, the Electronic Navigation Research Institute (ENRI) and the Japan Aerospace
Exploration Agency (JAXA). The materials of RECAT-EU provided by EUROCONTROL and
RECAT-US provided by the Federal Aviation Administration (FAA) also contributed to the trial
operation.

2.6 The working group for the implementation of RECAT-Japan was established by the Air
Traffic Control (ATC) Division of JCAB Headquarters (JCAB HQ). Members of the working group
were above two research organizations, some Japanese airline operators, ATC units of RITT and RIAA,
the Tokyo Regional Civil Aviation Bureau (TCAB) and the Air Navigation Services Safety Office
which was one of the regulatory divisions of JCAB.

2.7 To implement RECAT-Japan at RJTT, three specific analyses and assessments were
needed. First, evaluation of the decay characteristics over the sea surface was required because most of
the flight procedures for departure/approach were established over the sea. Figure 1 shows an example
of RITT runway operation and the observing direction of the Light Detection and Ranging (LIDAR).
Figure 2 shows LIDARs installed by ENRI and JAXA.
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Figure 1: Example of RJTT_ﬁanay operation and observing direction of LIDARS
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Figure 2: LIDARs installed by ENRI and JAXA
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2.8 It was verified by JAXA that wake decay over the sea would be within an acceptable safety

level for implementation of the reduced wake turbulence separation with RECAT although it was

slightly observed slower than over the land. Figure 3 shows the observed wake decay characteristics
over the sea surface around RJTT.

Measured at RJTT (over sea)

w === EU model(over land)

Wakes linger long
“. over sea surface

Circulation (Median, 50%)

o o) : £ P
& J J o

Vortex age

Mon dimensional wake decay curves for heavy
aircraft in RWC (reasonable worst condition)

Figure 3: Observed wake decay characteristics over the sea

2.9 Second, the benefit of RECAT-Japan in runway throughput needed to consider the realistic
ATC operation for arrival aircraft at RJTT, where the Point Marge System was introduced in 2019.
Another aspect was an improvement of runway throughput considering airport surface operations.
ENRI developed two types of simulators to evaluate each terminal airspace and airport surface
operation.

2.10 Third, two PBN approach procedures for RJTT runway 16L and 16R have 3.45 degrees
vertical pass, slightly steeper than usual the 3 degrees vertical pass, on the final approach segment, so
that JAXA also verified that the safety level of the RECAT-Japan operation at two these procedures
would be acceptable because the duration time under wake influence would be shorter on the steeper
vertical pass and the RECAT-US operation had been already introduced into the similar approach
procedures with steeper vertical pass such as KSAN runway 27 approach.

211 Nine hazards were identified, and five mitigation measures were established by the
working group. Table 1 shows a summary of hazards and mitigation measures. The format and
submission procedure for the Wake Turbulence Encounter Report (WTER) were also discussed in the
working group.

ID Identified Hazard Precondition Result (.)f Mitigation Measure
No Analysis
RCT- Difference  of  final P_rocedural speed on Acceptable a. Instruction of final
01 approach speed between | final approach by with mitigation aooroach speed by ATC
approaching aircraft AIP g PP P y
Encounter  of  wake | Encounter of wake | Acceptable
RCT- .
turbulence from other | turbulence from without Not necessary
02 . . e
aircraft other aircraft mitigation
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ID Identified Hazard Precondition el (.)f Mitigation Measure
No Analysis
RCT- Long runway occupat_lon Procedure of spgedy Acceptable . Remind of Procedure of
of  preceding arrival | turn off or crossing . L speedy turn off or
11 . with mitigation .
aircraft runway by AIP crossing runway
RCT- Crossing  traffic on Procedure of spgedy Acceptable . Remind of Procedure of
runway between arrival | turn off or crossing . S speedy turn off or
12 . with mitigation .
aircraft runway by AIP crossing runway
RCT- | Appling wrong wake | Using ATC support Agceptgple _ Training for ATC
13 turbulence minimum system with mitigation
RCT- ]r)ezlagnsg ' ﬂgrlt crz‘yl'é Awareness and AL Training for ATC
14 respons intervention by ATC | with mitigation | g
instruction
RCT- S_tartlng roII_ of departure Awareness and A_cceptable
aircraft without ATC | . . without Not necessary
15 intervention by ATC L
clearance mitigation
d. Operational procedure
RCT- | Failure of ATC support | Awareness and Acceptable without ATC support tool
21 system coping by ATC with mitigation | e. Preparation of alternative
tool
d. Operational procedure
RCT- | Wrong setting of ATC | Awareness and Acceptable without ATC support tool
22 support system coping by ATC with mitigation | e. Preparation of alternative
tool
Table 1: Summary of hazards and mitigation measures
2.12 The working group was consideration on the human factor due to complicated seven

grouping of RECAT-Japan led to the upgrade of the Trajectorized Airport Traffic Data Processing
System (TAPS), which is a system for Tower ATC and Terminal Radar ATC, to indicate specific wake
turbulence group on data blocks of a radar target.

2.13 The plan, tool and procedure for the training of ATC personnel were considered and
established by JCAB HQ and TCAB. The best way of ATC personnel training, applying the upgraded
program to the TAPS simulator, had difficulty due to technical issues. The ATC personnel took
classroom learning based on the teaching material which was prepared by JCAB HQ.

214 After the 6 runs of the working group, the working group agreed to implement RECAT-
Japan at RJTT and RJAA as a trial operation from 26 March 2020. It was noticed and published by the
Aeronautical Information Publication (AIP) Supplement.

2.15 Although JCAB planned to hold explanatory meetings for aircraft operators at RJTT and
RJAA, the meetings were forced to be canceled due to COVID-19. JCAB distributed material for the
meeting to the Aircraft Operators, instead. Attachment B is the material.

Transition process to official operation based on eTWS

2.16 The transition from trial operation to official operation was considered based on the draft
of the Manual on Implementation of Wake Turbulence Separation Minima, ICAO Doc 10122, which
had been considered and discussed by the ICAO WTSWG meetings until May 2020.
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217 Besides, the draft amendment of the PANS-ATM and the Aircraft Type Designators
(ICAO Doc 8643), review for the safety assessment of the trial operation, and analysis of WTERs
reported and submitted from aircraft operators to JCAB were of great contribution to the transition.

2.18 Seven WTERs were reported to JCAB during the trial period from 25 March 2020 to 30
September 2020. Table 2 shows a summary of WTER which was analyzed and assessed with the
support of ENRI and JAXA. Figure 3 and Figure 4 show the encounter location maps of the reported
WTERSs.

2.19 It was analyzed and assessed by ENRI, JAXA and JCAB that case 2 was not due to wake
turbulence from preceding aircraft. There were two reasons, one was that the vertical climbing pass of
the reporter aircraft was higher than the generator aircraft. The other was that the average wind strength
was 21knots and the maximum was 32knots at that time.

Airpo | Repo | Gene | DEP/ Flight . . . Pilots’ Sec
t rter | rator | ARR Phase Encounter Location | Altitude | Severity Operation | *
. Controlled
1| RITT | B738 | B763 | DEP | Climb 3NM from RWY 2500FT | Moderate | "1 | 111
Initial Between RWY END | 500FT- Controlled
2| RITT | B738 | A359 | DEP climb and INM from RWY | 1,600FT Moderate manually i
3| RITT | A320 | A359 | ARR | Approach | 8NM from RWY 2,500FT | Weak F;ﬁg‘;;ggd 109
4| RITT | B738 | B763 | DEP | Climb 3NM from RWY 3,000FT | Weak F;ﬁg"azggd 87
Between 15NM and | 2,000FT- Disengage
5| RITT | B738 | B763 | ARR | Approach 10NM from RWY 3,000FT Moderate d manually 97
6| RIAA | A320 | B763 | DEP | Climb 7-10NM from 3,500FT- | \y/eak Remained | o,
4,000FT engaged
7| RITT | B738 | B788 | ARR |Landing |Before touchdown | 20FT Moderate %’a”rfﬁz:'lid 106

* Time separation at encounter location from generator aircraft to reporter aircraft analyzed by ENR

Table 2: Summary of WTER during trial phase
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2.20

Figure 4: Encounter location around RIAA

A

The working group was held 3 times during the period from June 2020 to October 2020 to
review the trial operation. Nine hazards and five mitigation measures were reviewed by the working
group. Table 3 shows a summary of the review. The working group confirmed and determined that
additional hazards were not identified and mitigation measures were not needed to add and change

ID Identified Hazard Occurrence of Result of Mitigation
No Operational Impact Review Measure

RCT- | Difference of f|_na| _approach speed Not occurred Acceptable | No change

01 between approaching aircraft

RCT- | Encounter of wake turbulence from No change

02 other aircraft Occurred (7 events) | Acceptable (Not necessary)

RCT- Lo_ng runway occupation of preceding Occurred (1 event) Acceptable | No change

11 arrival aircraft

RCT- Cr(_)ssmg_ traffic on runway between Not occurred Acceptable | No change

12 arrival aircraft

RCT- | Appling —wrong  wake  turbulence |\ 000\ roq Acceptable | No change

13 minimum

RCT- pelay O.f flight crew’s response to ATC Not occurred Acceptable | No change

14 instruction

RCT- | Starting roll of departure aircraft without No change

15 ATC clearance Not occurred Acceptable (Not necessary)
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ID |dentified Hazard Occurrence of Result of Mitigation
No Operational Impact Review Measure
Elc T- Failure of ATC support system Not occurred Acceptable | No change
RCT- .
99 Wrong setting of ATC support system Not occurred Acceptable | No change

Table 3: Summary of review for hazards and mitigation measures
2.21 As the result of the review by the working group, it was agreed to implement eWTS
officially based on the PANS-ATM, ICAO Doc 10122 and Doc 8643 from 5 November 2020, and
noticed and published by the AIP.

Current and future work for eTWS in Japan

2.22 Obtaining and analyzing WTERsS at airports and airspace where eWTS is implemented is
required by ICAO HQ. Table 4 shows the number of WTERs at RJITT and RJAA submitted by aircraft
operators. A total of 25 WTERs have been reported from aircraft operators as of September 2022.

Yfa JAN | FEB 'V|'QA APR 'V\'(A JUN | JuL A(‘BU SEP OTC N\? DCE i;J
2020 1 2 | 4 | 1 2 | 1 | 1
2021 1 3 4
02| 1 | 1 1 2 | 3| 2| - | - | - 1w
i’ﬂu 1 1] o |l 1]ol| 24|73 |o0o|s5 | 1]a2=s

Table 4: Number of submitted WTERS

2.23 According to Table 4, the number of WTERs seems to be in proportion with the traffic
volume since the traffic volume in Fukuoka FIR in 2021 decreased from it in 2020 and the traffic volume
in 2022 continues to be in a recovery trend.

2.24 Additionally, it is identified that the summer season, from July to September, seems to be
reported more WTERSs than other months except for November. One of the reasons would be that the
wind strength in the summer season is weaker than in other seasons in Japan.

2.25 JCAB has the implementation plan of eWTS at other airports in Japan such as
Osaka/Kansai International Airport. Besides, the implementation of advanced eWTS including time-
based wake turbulence separation for arrival aircraft has been considered and discussed in CARATS.

2.26 Japan is willing to contribute to the ATM/SG action item 9/6 and support States and ATS
providers in the Asia Pacific region that are considering to implement e WTS.

3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note the information contained in this paper;
b) discuss how to achieve the action item 9/6, and

c) discuss any relevant matters as appropriate.
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Attachment A: Material of RECAT webinar in September 2021

Why was RECAT required in Japan?

® Air traffic demand in Japan was expecied to grow 210 3
percent per yaar before the pandemic of COVID-19.

. ! {
was required, particularly at the Yokyo metroouman
airports, Tokyo/Narita International Airport (RJAA) and
Tokyo/Haneda Intem:. al Airport (RJTT). O@
'RECAT Impl tation in Japan ® Thei ion of RECAT at RJTT and RJAA by early
2020 was determined in 2018, and it was also TOKY® 2020
Yaudiro MARUTSUKA considered one of the reasons lo prepare for the Tokyo ' '
Special Assstant fo the Diectar, i
il A e DY, 2020 Otympic and Paralympic Games. @ 1","
RECAT Benefit Timeline for RECAT Implementation in Japan
. s R
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Safety Assessment Phase j . Smmw ”:‘::u:::nm ‘
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« Trial Phase Faclmans_—7- “Operational tial at RIAA ang RITT
+ Manitoring Phase Coboction & analyss of WIERs
Maonraring ATC system matfunction

\TC error J
Formal aparation al RIAA and RUTT
Cokactian & ansdysis of WTERs
Research for deployment %o ather avperts |
\=_ Research for TES implemantation /

10 years for RECAT

+ Operationsd Phase

* Monftoring Phase

+ Resaarch Phase for Advanced RECAT
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Consideration of Implementing Airport Consideration of Implementing Airport
® Suitable Airport Conditions ® Suitable Airport Conditions
1, Approaching maximum runway andlor airspace capacity 3. A380 is operated
RECAT benefit s the proportion with the traffic volume, runway capacity and A380 Is assigned as "Super” in the wake turbulence category, but RECAT
airspace capacity. allows to reduce the separation between A380 and other aircraft.
2. Muitiple high-speed exit taxiways 4. High rate of group A, B, C, and D aircraft
Runway Occupation Time (ROT) is required to be minimi; to meet reduced RECAT Wake turbulence separations among
wake turbulence separation minima in RECAT. group A B, C and D aircraft are pamculaﬂy beneficial.

. ,: o S - _-L_ e " Atotal 2w of arval arcrant of group A,
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Determination of Implementing Airport

Consideration for ATC Operation and Safety Assessment

® Determination of reasons ® Purpose
- y and airsp of RJAA and RJTT were approaching full. ¥ Conak fo mdigate ing ATC =
3 : S S 4 of hazards after RECAT — e w w e
~ RJAA and RJTT have multiple high-speed exit taxiways. > C Tor mitigati 5 2a s s Moks
» RJAA handles A380, and RJTT has the ability to handle A380%%
» Many group A, B, C. and D aircraft were operated at RIAA and RJTT. ® Method
# RJAA and RITT were expected to be a gateway airport for Tokyo 2020 'mﬁ L1z of Wake Rt

& Migh ram of Gatwway for Tokyo
grmwm A, B, G, 00 0 | 2000
wieatt

1 Runway andior |3 Multiptn high-
=y Capw ety e it

ARG ciesyon oy e Opsraind Tolll 97% of e Yoo
RATT Appecoching ful Yo P ooy, Total 87% or mom Yea

C2:RITT has the anilty to handn AS30, bul Suerk 3 S00Me oeeratondl neXicdons.

ATC Support System/Tool

® Members for Working Group
» ANSP (JCAB HO)
» Regulator (JGAB HO)
» ATC facilities (TWR & TERMINAL)
» hicraft oparators (ANA & JAL)
> Research institutions (ENRI™ & JAXA™)

L
AB hat o grafl warsion a4 3 awmbar of WTSWG.
Elecyonk: Nangatn Kesenrtn wasiee

' Jopan Asrospace Exploration Agency

ATC Training

® Purpose
» RACAT wake turbulence groups are not filled in a flight plan,
~ ATC needs a support systemitool to identify a correct RECAT wake turbulence
group of aircraft and applying separation,

® JCAB ATC Support System (0ne axsmple of ATC support systematoois)

RECAT group |s assigned
{RECAT group DB)

Legucy Wake
Turtxilence Catugoey

Wake Turbulence Encounter Report (WTER)

® Purpose
# To avoid applying incorrect wake turbulence separation
» To understand how to use ATC support system/tool
~ To deal in case of failure of ATC support system/tool

® Method
~ ATC simulator
» Classroom leaming

® Period
» Depending on the ATC facility

Wake Turbulence Encounter Report (WTER) in Japan

® Purpose
» Collection and analysis of WTERs are required to
monitor safety issues after implementing RECAT.

® Format and ltems
~ The format of WTER is nol slandardized.

# Tha items for WTER have been idered and
discussad at the Wake Turbulence Specific

Working Group (WTSWG) hosted by ICAO HQ.

® Submission
» The d and analyzed WTER is required to
submit to ICAO HQ through the ICAQ secure
portal website.

m:sﬁ Tormat in Japan

® Pilots should report wake turbulence encounter events around RJTT and RJAA to
JCAB. (ILis informed in AIP.)

® JCAB analyzes the reported events with ENRIL.

® JCAB submits the report to ICAO through the ICAO secure portal website,

Seven wake Wirbulence encountar events, one event around RIAA and six events around
RJTT, ware reported and anatyzed during the pariod from 25 March 2020 to Saptember 2020

ounter Locations srou; ooxinler Location around
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Attachment B: Material for ATC units and aircraft operators before RECAT implementation

Implementation of RECAT
(Wake Turbulence Re-categorization)
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6. Wake Turbulence Encounter Report RN — - g 7. Q8A *m
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