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T
ICAOTE i A EHEE I Multi-Nodal ATEMETE - B B ETREAERE E it
BT - sxetEE R R an S BT T Sy P B HEE - 20154F
it - e~ FERBUAZ EREURNUR B E B E - WA THEIR
[ e HoAth P B B o 2 8 » DS an R 7 FRFT s sz Jak/ D AE 3R By
#& - BRTREIRERY 2 BIIS T A 36(E - Multi-Nodal ATFM H Fije A
SRR (Airport Constraint) £ » H#fiint LRI (Calculated
Take Off Time, CTOT) By & 1. E. » FlIFIEEH I {E 3 (Ground Delay
Program, GDP)ZERY H AZEHF R - & H AVHES (E R R N3 SR AN
=15 o BIEREUHHEFERVHE T - BIATERS R EE) - HEEEE - K%
MEERE S E SN - B AUt THE T RIS BEF % (B
R TR » ST R AT I TREN G & - KA HE G AL TR [H1 2%
HEEE ~ FUA A SGETRES - #E AT E R 5= D
22 thfRpen < R DURRECHFE B = 22 s (o8 s - I BIRERIBUA
REFASEL JRIM TR 70 WA & ~ i E & 1FA
HNFE
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= HY 3
B #@E- 4
—~ {TIELHE 4
T BRMEER 4
= 2l E- 5
Y~ SREEN S 5
(—) ~ ATFM tHFHE 5
(=) ~ ATFM Y3 7
(=) ~ ATFM AYEIERES 11
(PU) ~ Multi-Nodal ATFM --14
() ~ ATFM HIFEER 18
(73) ~ Capacity & 23
(1) ~ Demand Z&:kK 25
(J\) ~ ATRM fi#iR 52 28
(J1) ~ ATFM Ay ETE 7 30
()~ ERESEREEH T 31
2~ LWSHER 35
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- HEY

2018 M2 EEEIRANE T - S RAINIERER e - AE AR - B
EORE ~ J15R ~ FEMN SR neh A BE A & - SRR BICHISRT T 2o giih
T AHEEREANY REE B E AN/ NIEE o SEUHS R AR
FHIREE - FUBHEC RS NS A EEIEE - BB SR E SRR E
JR B FETAT 0 ORI B S5 8E » BoE SIS I RIS RATUR & B B (Alr Traffic Flow
Management, ATFM =, JREWEE -

A EIA E B BN A I [F 2 R EE H L - s At & 2 (R & M EUE A
o NS BB PERTDIEL BIRY A E] - HE LI al — (22 g 28 B AL (Alr
Traffic Flow Management Unit, ATEMU) » & L3 & BEAT [ 47 A& 17 A & 1ERY 226
=0 &8 1 (Distributed Multi-Nodal ATFM Network, A T &% Multi-Nodal ATFM) 5y
H AR — (B2 - 1T H 3 EIER# Multi-Nodal ATEM -

TERE RS SRUEE R R R AV, - FrAlEE s aitiE R - T ERavERE
fifzE(Low Cost Carrier, LCOMS & » #E AR g no S EIYATE & B 48 H AiHY R 23 E
B EBFEE RS KRB R IERAFNER - KGRI E S K o FHeE
EMHEERREEHTZ > Pl EIR G e B BEA YIRS - 2580 7 U AR
(] B R e A A ) A e 1 DA B AR A 25 2 H R T Y AR RS - R D 2=
& RIS I RV ERE -

AR B F TR 4H 4% (Civil Air Navigation Services Organization, CANSO){E# I B
FTERRERTBAEZ Y Multi-Nodal ATFM workshop {4#1 ¥HRATUR EEE 2 (EL  FESF
ICAO Doc9971(fE AR Tt CDM Manua)HYZS - St SRR B EHE A S IHER »
5 B SRR I AL B (ANSPYE — BBV E HIEk - TIE/NEDURE nTRESE A
B ~ PEEL ~ A TT 3% ~ B S oot R EZR R F5840{ 48 F o i TR 248
PERVETT R B EEN R R R

ER B S BURTERRAE » T AIFME CANSO R E S SR EMIEE TR > 1
BE T i EL/ESEME & (Concept of Operations, CONOPS) » {8 7 3 £ HH 8l RE A5 LT 1o 1
— A RpE U E SRS B i

uk



=
— -~ TIRCE

AIETERE T W EASRCDM)ERATR & EH(ATEM)HEREE . TZEENEZE T
fRE PR ATEM BYMHBEIEE - £ ICAO #Y ATEM B HistE s dbEn D
NARAHG(Northeast Asia Regional ATFM Harmonization Group) & ¥ » T 5 mg oo Rl &
DABS 850 Multi-Nodal ATFM AY{E S -
FIF 2k CANSO A&y ™ CANSO Multi-Nodal ATFM Training Workshop 3/l
ARENE TS AR o Iy ATEM BRI - <23l B IS SR R EEfT 22 753 BT
KAV > 2o/l RS Ry DS ECATERBe(Singapore Aviation Academy, SAA) »
HRAARRHTEISAH BT TRZLO T

ElR. N A 7 =
H 2Bk E RS TE e TP e 22 A 5] 753 DE
108 £ 1 13 }
. = B PRI IR B B PR

108 4E 1 H |CANSO % Efi%hm &

14~18 H B S Esime

HT OB ERMTER B

FHRT DR B B P e SR h 2 AT 22 0 =] 752

10841 H 19
. L HERIR o] =2 E Pk E B PR
= BRER
AIEFISRERIEE 1084 1 H 14 HE 18 H » KA S K - MBS T GEXRT)
1. ATEM TIATA 6. Capacity Declaration
2. ATFM Overview 7. ATEM Solutions and Measures
3. ConOps 8. Communication and Collaboration
4. Phases 9. Post Ops
5. Demand 10. Stakeholders



11. Roadmap for Multi-Nodal 13. ATEMU around the World

12. Operation exercise

AR BB L H R R a5 B B T H TN A2 EIE ~ T i -
ZE ~ JEREE |/ S 4 B AP~ AR AR ae - B
SO~ ENJE SR FE % - S EM B E & RATE BB 7 Regulator) ~ 1
5 BRI (Airport authority) ~ TRETTIRISFE AL (Air Navigation Service Provider, ANSP) -
CANSO k¢ IATA MK - sRiEHET 5 R - G T HEHE Mr. Stuart
Ratcliffe(Stuart), Mr. Sugoon Fucharoen(Kim), Mr. David Rollo, Mr. Clarence Foo

0

Kaiyu(Clarence) & Mr. Zhang Huanbin 782K 5 [SHFEER TS AR - R [E EalE
R AN [E] 7 & u 5] o 040 aH i BH s i DL R T A T A — 2
FEFEA R AR -

M~ SFEASHE
(—) ATFM tH 555

Level Characteristics

- Advanced and Integrated ATFM/CDM Procedures & System +  Domestic — USA, South Africa, Australia, Columbia, Curagao
+ Regional — USA, Mexico, Canada, Europe
@ Mature ATFWCDM Procedures:and Initial System Multi-Nodal — Singapore, Republic of Korea - - - Asia Pacific
3 Initial ATEM/CDM Procedures but No System +  Long Range ATFM
Unique requirements to meet their operational needs
‘, No ATFM/CDM Procedures or System CANSO ATFM Workshop — Singapore 14-18 Jan 2019

o HEFET RS ATFM/COM R2fFPBL AT | &R0 © WIAGHY ATFM/CDM R Fr i i £47
1 BREREY ATFM/COM 2 FPBLIAAZAT | i © fiE ATFM/COM F2 P Bl 240

il i

1. BIREMTZE HEr e IATA)
Mr. David 25 BH 27 P& 22 2885 772 (International  Air Transport Association,

5



IATA) REFIEAFES - 2T 293 SHIEAFNE & - Lt
85% I EI EMTHEARI - Mz SEFFLIIR 40 (B AKAVHRE - $2AE4Y 5,490
HMAH S - FRHLEELY 6,550 B A\ EFABEN S - BERRSEE
RR&YZEE 2.7 JRFETTAL B MR N A LR B2 3.5% @ TATA FHHAE 2035 4
TEGE NI A AT s 24y 7,230 & ARV LIFH S - I H EREIN AR E
BESE 1.3 KEITZLE » FIEE e A 228 N RS A aiiEhy &2
215% = 542 IATA BB - 2 tEFRABEEEINE 4.7% » HF
AR ARIYE TR - MR E R SIS A &

FEEATEI R - EEERIRIE N AReE ~ SR K SO @ - 1+
G B EIR S B - SN S e RIS E AR -
PAfiizE ARy e FE AT SR - fEEEEN T ATEM SIS E
B3 > ATEM 21 ASBU (Aviation System Block Upgrade) =75 B Tefi4dEg
[E#82{F (Network Operations, NOPS)HY—IHE S5 15 - ¥z £# 1] DA
R EE A -

MM ZE SR ARESR » S RIS B R S HY - & BEAG S HIEY 31% - 1T
ERIALIE 24% - LINTZEE A HVEURARE - ATEM B LA HIRiIEHY TR
S Kokt 52 401 (Situation Awareness) » #E i (R 28 EEE 2 IR FREE A
& S XTI D A SEC RS 3T RASE Sy w21 ) 1 W 5= ) ¥ SRR k= PN
0.25~0.5 BERAHAEHGEH I0AY 1 15 > 3800 1 @Ry m2ei e > 5% 1.85

SYRIRHIEEG) -
2EENT

FEERESZ TR —EFE ATEM » {H)85H ATRM KR EZE itk
WNRAEZE TR an BB R AVIEE] - IEER P R - A AR ey
[ AR RS T A2 - BIAIZE A E](Alrlines)HY FAE » HghE IATA 2R
st A TR S R FTE ANSP By PR ETH R K - SORAYA 2ERE
*3(On Time Performance, OTP)LAMIDE&HERYRE A AoficiE > {H OTP BYfL{E
NBHHIEEHRE MR L CTOT MR » FENE IR AZ BN LEHELL
REAERR  FRHTIS B 255 R E FRHIEARRCE CTOT Ykt
[ -

AR - B ANSP TS AT SRS - MmttsgEsira
MECEHIERAL - FiE AT K ARy ANSP IR 4 iR e SR e 2k -

6



FEECAPR AR OE - &R IATA —E A2 E e

BIRZKEDK ANSP > AR HESKIEAHEY - —HRZRA V) ERRAVEC

ateE OTP B EREE » KM A REFTAE A TR 2 -

Mg tE HATEEFT AR - AT A GE B R A R A%

PRz ok o (Bt E B AR E B B e R A ZE I

PRSI - AE R Al Y 22 e B B B s AT TE T - a0(fE

R A AR ZE thAFap i I ZE A - 2T LS TIHVERRE T0F -
() ATFM #YJ5#H (Principles of ATFM)

L {122 ATFM(What s ATFM)

ATEM EARIE SR R 22 s s B R el Hi AR ERVIER - SEATS

BREHZE ST EGHVE FTERIVEHRIE R - sLEIRE-V A2 (R (A%

5 ~ ZEIAN R T AR R AU A - SR — 2 RS TR RE A R

(et MR T BT BRI SRS - b2 AraR Ay BE 7 P (Demand

Capacity Balance, DCB) °

Demand T 78 35 5 A 22384 FH # (Airspace Users, AUs) %I Z&IAYEER » DA

FZE A FIAGR R AR BT Y AR oK - ERy ERF B 22 I 5 2 tH Y

FOKE > 1M Capacity RUBSBtAG H#S - (EARAVZI RS - HIRA

ERER i R NI F N R EHRE Z IR B E SR (it r] B2 R i RE -

MENREETR ‘
=
-

What can you do to
solve the problem?

FHEAYEREH ATFM HIRES: » ATEM Bt /2 /KEESH BL/K A (water taps &
buckets) » AEEEEHT A EAREBUEILAG R K » fhaa BRI R IEAY 221k
HEAEKAE - TFKEMZE A S HINELE/KEEH - 41 EHE P

7



ARETHREEL T REWE - R KA BHGE - sl g3 A KAy
B > RIAEEE - BEEWiRcra KOG IVE R WM E8RE - B
WA EfERE ? H EEE P ATE S BRI T AR RHE Y ZKHE
BHCIRBRDFZERIAF ~ FFek CO/KREBRREV N ~ FEER KAV T IR R A TRREL €K
FESHAR ST HEE R A/KOM - BIER L -

(EFRLRE > RIS TR RSN AR ZE R
QEHIEEINDIE - ttEREEH

G)rEnzEssE > A IS

(D TETT AN

Horp i AR SR SRR - SR AE R LT 3R - B E
M AEAIR H CHVZEIE BRI At H - AR TEA T,
R ~ EHIER ~ A0 ~ ABRFIEEFRR) - A SR ATEM fi#
AT RSB — 8 -

Understanding ATFM: Sample Measures cﬁo
SAMPLE
METAPHOR MEANING
MEASURE
M traffic just prior t
. alnage ra |clus prior o. Minutes-in-Trail
Slow the greentap  their entrance into constrained L )
Miles-in-Trail
resource
Switching to the Shifting traffic away from the Mandatory rerouting
red tap constrained resource Playbook routes
Slow the original Manage traffic prior to their
. " . Ground Delay Program
orange tap departure from the origins

JHEEE Mr. Stuart RET5RFIAE Doc 9971 34 ICAO HY reference » 5RFH—E
S Sl LR BE I T capacity » B S capacity BE A SE E ATFM > ATFM
HUEMUE (Air Traffic Control, ATC)RY supplement fiFE£E] -

H N E AT LUE ) ATEM BYSEES RS - A5 85 - S EEsE R Hu0
AUs ~ RELHANL KA E Ml B R -



2. ATEM H#F(Objectives of ATFM)
S TE FA TR TRUE H(Air Traffic Control, ATC) : fE8& 2 IR LR
sz TR ERIR R EE S & - BIFERIZ=Ede fEEmmis - £
HHyE e e hiifE - f2 005 Fe RN ERATRATE TS -
#KIZ ICAO Annex 11 25— » ATFM FHHY H A SRt ~ e
W~ EFILFR P ~ BRI ~ BRI E M RUE 24 0 I
HIERATE B RBREEAFR G EIR AL - FFERITERIEFIFT ARIIANTE &
= HHRBEFR K -
I = < ATEM HY £ 2 H A ERE 22 8 i i A b RS B I i IME - |
DLz BB HINTE RER foA R - (e ENTIEERYEERR - - S hOTRRE:
(R {EMT2E R MR T i - PR THITE S SR K 1 -
3.CDM H#EE(CDM Objectives)
A [ElR 5 (Collaborative Decision Making, CDM)HY H A& 22t K2 BF A #21F
US54 H BA & (Stakeholders) » Y42 & o KElUE EREMERVRTIE | » B &
MHETER » £ RGHIRFIRA: MR SR - MR SRS R
.
T e H BRCRAVRSR - ARE A A s tH R & fE AL & s Y
VERAEMENE » SR ARSI & LG BT R AV AR - BT G A 2
FHYEEER - fREN - BN - TN - SR AR EEREE
EARMZE 2 VEEF: -
CDM FIE2(ER ATFM SRESE IR —ERHE 2 #8 - CDM A5 2—{EfE



o~ —(EaEE & T H. > R g HAE > CDM HECRA SR A EHIYRATT
E IR H DU )T A ME S E S P F Ay FA SR » BB L LK
SEISeR%S “First come, First serve” /A AZEIK “Equitable access to
airspace” WYL » CALAERE IHTEAFHRTE “Most capable, best served” B
It BT R “Best planned, best served” AT > LARIACIEH
—{E A IERPEZAE LAY R A 2 R EATRATE B -

| Integrated ATFM/CDM—Functional Flow |

; : = B E3
[~ ATFM Stakeholders 1Y
v ANSP Airports  Aircraft
- t Common Situational Awareness
[T

oni
aaaaaaaaaaa

. conutfB — | -
ATFM B CDM WYZhREH BB R R 8 H b FEATHm M EE 2
% ANSP ~ #3555 (Airport Authority) ~ 78 = pE (Aircraft Operator) 52
T 0 4EATF S BEAEARFEISE WY CDM SFELERILZAYRE - DA
B E B AR AR TE A ATEM HYSREE IR -

4. ATFM #1|Z5(Benefit of ATFM)
{RHETRMTZ 2 ~ AT ~ AREEH(Situation Awareness, SA)F H LAY
i o PEBES BN EIREEAE - DUEAKER - B2 2 SR AR A LA
TR E & B SR R AR I RS A ISR S e
PLEAER » A LAZ SO AR BRI IR D ~ IR ~ PR S Lhk
& R RS AT o [ EMPEIA AR ERT - AREiE AT
B HAEAE - HET B AT RE RV R R - A E N PRI
BIZHE - 22 an s 5 SR M & S & F F R
PRI NI AR TR B m] gV SO TR% - SR ANAERS | e

S. ATFM #p&
T Mr. Stuart K[> FE A ATEM B e 4 b o 75 & 18 S i R iR
TEWEHE 2 Bl A\ EFOIEHY) ~ regulator MFATZEAEEENEE » 4551
H R BRI A E A R Al L2 R E § & (Air Traffic Controller,
ATCO) » 55 " Erpr FHY A M5 - Mr. Stuart s BUNAVES R ATCO Hig

10




B RHIFE ST » Mr. Kim AIRRAEZREIA 1% ATCO #ERESE it ATFM > {H
A S ATEM J2B BE R » SRt SRnyEE » S5 ATCO ]
ZEFISR - EHFTERAE ATEM 1A 2 B &R RE L AR BTN » 7
SHIE AN s ATEM 89 B HY - 38 ATCO REHE AR H FR AV R 2 B =
EBESVE S

6. ATFM 41{a] 3 {E(How does an ATFM service operate?)

. Institutional arrangement and regulation
) | Nanunalﬂllnternatmna\ Central ATFMU
. @; . g perspective
ol -
: S Regiona perspeciie
ANSP All Stakeholder Qonel perspe -
|IATA IATA Airspace Users
States States Airports
Local perspective -
Doc pDoc CONOPS Processes
9971 9971

ICAQ Region
CANSO/ANSP

ICAC
CANSO/ANSP

AlF Procedures
Supplemens ATFM Handbook
Positions " V\:mklmg
Action Plans o instructions . )
Stakeholders Alfpﬂﬂ Pefspeﬂwe _
working
arrangements

TR Bt E B Doc 9971 RyfiRA - I HI LA Doc 9971 HYH7E & B
fiiatE Fs T - BIRAILAE CONOPS K fifafk & & F A - 1M EHE 4 LA
TESERE R R T ARSI ACHEST » fEGEKIE Multi-Nodal ATFM 75 A
Bz ARBL & E i ATEM » 3t ATFM BYAEKE - BHIEE - 5280
O EN ARSI 2 - RIZRAUR BB E EAL(Alr Traffic
Flow Management Unit, ATFMU)E E. B » ATEMU WM RS TR R
RAIE & (Flight Information Region, FIR)AYFTA ATFM 1E2E » G1E35%E
P~ TRz BHE PSS R A ER - (EHREORTEM ~ S R RUIREE
Az~ SR S I ETHEAZESIRAE ~ AL ATEM AHEA T BACERGIR
RESRFIME SR - P B[] A1) 25 2 FET 2R Rl 17t
7. ATFM 4H &% 2245 (Organizational structure of ATFMU)

11



I e TN (p—amaa)

ATFMU Weather Military
Supervisor Services Liaison

|
[ |

ATFMU ATEMU ATFM
Planner Officer Support
Assistant

fEEEAY ATEMU 4H4RZR a0 EE > 7 B Mg a4 g BEE -
RERF - HHBH4EE » 1 ATFMU BE T & © #1301 (Planner) ~ $TE
(Officer) & 7 #Z B P (Support Assistant)

1l

(=) ATFM HYEERE & N2 (Contents of a ConOps)
1. 3E{EE &2 ZZ (Elements of a ConOps)
Mr. Stuart 55— {2 5 S ARAUE & (Flight Information Region, FIR)#D
HECHVERME o GI0E BB S A —(ERRE S - SRR
RyE o B REIE FEZBIANRARE R - WEgu HERG A E
BEFBIN KM - R E FAE R - fIOEE - BEINE
EHIGELZY B L5 I LLEEEEERAE 100 A ELAA - =(E5EHZEX
#hiE2E 1000 2R E - By T &L S B A& B IVEERS - AR
WFFIEETE B CHy— B B SR EAT -

Determines:
+ What is required for ATFM
- Personnel, Resources, Tools

+ Who will be involved in ATFM
- TMCs, Management, Stakeholders

+ When ATFM will be implemented
— Stepped approach to implementation

» How ATFM will operate
i s - Standard Procedures

TE8] I ATEM —RSHVEERE &Y - RREEAYDL 5 WEAKMTT > B E T E
#i[E|(Scope) ~ &E(Who) ~ FI{TEE(What) ~ {a]BF(When) s 20{a] it (How) 2 F
H ConOps FEFF °

12



(1) #a & (Scope):
SCRPEAT ATEM ZE(ERR IS R 22 g Ry Uikl - #iEZE %/
HFHY CDM A2 i A AL
e E1 H ATHIWIREE I K Fr R Ay
FeLEEERE A G ~ BE) ~ M tHRE B RECREEESE
AL E i ATEM S ERES R THRAR S -

() &E(Who): FEEAL ~ BEEE ~ BEGEIFT ~ it
AL M= A EES -

) (HEE(What): #A[ELASE CDM ~ HE &k - ATFM FHE S ~ fUEEH
77 20(Traffic Management Measures, TMM) ~ ¢ (Compliance) 52 ZE1% 77
T e

(4) {aTHF(When):

R ORAIRUE R S B B 1

& ATFM @77 2£(H TMM - HZAH TMDAE#A THE ;
B R A PR AGH
IS TERE HOH S E ATEM BRI TT T
IR RAZERRE SR E ATEM AR T N

O)afalfgi(How): 20 HEE ~ Dige S EFRETE © FEMPIEHE TE ] LI#}
(i 5 FIERASRSR TR AL EFR M — ARS8 R
5 fRERE R ) SHRENRE IR SRR (R SRAE Fr B SR
fRE S  BAN TR S JISEBIEEAR B mAHR T

BG4 - 2B HAVERER  ERIEE et S 7
=+,

=

EEET 5 [HZEE% > BEEZEH ATEM EEESE A AE > R
[E @I TR RS TR N B 2RI A A E % » SCHR Ei
i ATFM (NRh BB E BB - DR IRRIAERoER - M Skt
TAE & FE T E N N SR LIA &5 A KIS & ATEM
W5 - BN Ak o IR DA S A BRI A ZRAE ATEM 12k 7 fAF
ATFMU fEE R IR 12 E
2. ATEM J77AH VR RAT N 2 Bl
ATFM HVETam B R — B e R BLRE V-1 - i 22 Rl (L 7R PR Ay R 7Y

13
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SHIR » BUE KA T0%HIMBE S » A REE ATEM g ) 7 22 2 s HHEE Y

B WAEH S B E R AR T A A TR SR -

& o am B S BLE S Frg REAVHE RS R T > 6 H DS R

2205 5 = (E R[5 @ RN ARER 53 I

(1) BN 4T 5
HHDENGREER T0% FNSEE  isss e R !
JE&) 60~T0% K5l N4 - EIFERIEEME 80% - FEIE 75-80% > S H#
80% > TZRERIE 45%HE A H B Al R B A 4%t -

(2) 385 P B R R SR AR TR (4 4 (B NREATAZ )
DURFERETT S > 4 /NIRRT A LB S A S R R &
{6 Mr. Stuart H3REHEIERY ATFM B b - HEthE S
Multi-Nodal ATFM FYRCAVE Y — » KRG LSS & F &% & H
—{E S 5EHEAT ATEM #5280 {5 H BifE B s Ry s tE WA E i
ATFM - BEZRVD ST ke R EEA BRHE R - H2RARE
A HEE > B FOtEREE N ATFM - RIS I &SR
BEE A AR 17 I ATEM E SR PRI -
4 /NIFHTE A TZAB I - DL FAA ~ EUROCONTROL RN AEsR
TELAMURRAE 1500NM HYHIE - 1M 2 PRI AE REATIS By 4 /N

) RAZARIVEEAIE -
HELUERIA 4~5 /NIFHIMIHE > B RTREMER 2 HER 2 ATFM AYRC
AR H s HEARIKAY ConOps #RHTFAIGZS 5 s —Ey > (HiE
ER iy AR EE S SRS & ~ B RERY CTO SR MIRE » AT i
(9 ANSP BiH55E1E GDP - HISCEHTIZZ A B AR AERR ] ©

(PY) Multi-Nodal ATFM
£ ICAO Doc 9971 A EAMERIFENZ » I HH ICAO S R/ESE/NHREAT -
TEFCAMT 77 4H (Technical Sub-group, TSG)FAAAE 55 A I i HY FRAT & SHAC AR
T (Flight Information Exchange Model, FIXM) & F5t% ATEM A9 $2E ] S0 (4
(Interface Control Document, ICD) - 1fiZ=E] AEROTHAI Szt CAAS tpkTh5e
DEE

1. Bfalea i DA Distributed Multi-Nodal ATFM A=
14



(DEEPEEEERE] FAA ATC System Command Center ~ JIZ A NavCanada
National Operations Center ~ BXEE Network Manager Operations Centre
H A Air Traffic Management Centre ~ B Network Operations Centre %
F3JE Central Airspace Management Unit #0H H VBB HUL,

(2) u AV ERPE AT DAE G B8 B i Ak (: FIR B& H &I ATFM
AR - 1N BB BUE ~ S EAYRTE @ B AR T e SR YRS -
i B R A—{E ATFMU A]RE B FIHVRLE 3 T 8 S S A E (EE A -

(3) ar K& A ER 3 BB B HPAE R N UL R s PR B I ACEIE » 1T 78 BB (AT
& T10%HINIIES BRI T E) - R AY BRI RAR LS A G LR
HATERZ T0%HERIE R -

“uers |

...but can be met with regional international traffic

L —

W + Intl Within 1500 2000nmi
M + Intl Within 1000-1500nmi
o + Intl Within 500 - 1000nmi

M + Intl Within 500nmi

W Vb WHHH RILL s RES WNVKK W Ban =1 % . % Dom estl'c

" faEE AP Wi N
CANSO ATFM Workshop — Singapore 14—18 Jan 2019

2. Multi-Nodal ATFM Network Operational Trial BYFEFE

Distributed Multi Nodal Regional /-»;'_\\
ATFM Concept b \
@ AIRBUS CAAS 2014- .. \ 2/
Research Collaboration on Regional ¢y N
ATFM Concept
2013 DM

E @ o
CANSO Whole of flight COM
Pilot Project between BKK-SIN —~ YT,
2011-2012 S /W::':.l':L
P CAAS cHang )
s & @ #

Tripartite CDM Project between
BKK-HKG-SIN
2012-2013

N
Supported by

owe L DEAS STHAI ErAeT

CANSO ATFM Workshop — Singapore 14-18 Jan 2019

2011-12 FF I B S B H AR UE Sy S48 B T BHEL T #I4A CDM AP
E% > 2012-13 FEE|ENA - 2014 A4 &% 1 Multi-Nodal ATFM YR » H—

15



TERESEFET - H CDM Fii BBt &I = (Ot RESuhe tH 7R 2
S ¥ 7B A Sl & A S —(E A REZ Y =

Multi-Nodal ATFM "5 72 HHi 17 ARk ATEM 61l - A = 1Y
e EIRE R - (R [ERY ATEM F5ERAIT - SaT R EEEE T
(Common Operating Procedures, COP) » DA% 55 5 [5] 7+ 5% (Airport CDM,
A-CDM)HYFRE B il 78 RS2 H%

|Tlme Frame Strategic, Pre-tactical, Tactical, Post-Operations

Scope Network wide (ANSF. Region etc.)
| Primary Function Demand Capacity Balancing |
Primary Benefits Reduce airborne delay and emissions
Improve efficiency and predictability
End Users ANSP flow managers, supervisors, ATCOs, airspace
users, airport authorities
CDM Common situational awareness, flight schedule

management, flight data updates

A-CDM

|Tlme Frame Tactical, Post-Operations

Scope Single Airport

|Frlmaw Function Turn-around process efficiency

Primary Benefits Local airport optimization

| End Users ATCOs, Aircraft Operators, Airport Authorities
CDM Situational awareness, Departure flight priorities

F A Mr. Stuart FERI1RZ A ATFM B2 A-CDM $55R4E—#E » CANSO
KRG &EST ATFM 82 A-CDM B9 - FiRlESF G E T
aRiF ATEM B2 A-CDM 2 F555% (HE I - A-CDM HA 1RSSR EE -
i ATFM RIZEC AL ~ M2 HAUM > BLanbe 7 A Re s K&
fk ANSP jZEEH - ty B ST HER e - & ThaE - R -

{50 FH & R p Rl SR L # S AR [E]

MERY R R S HAR MM - A-CDM A 16 {#H EH 2R (Milestones) » F 22 H Y&
IERGAS HL B > DUHLBHEBLACE A-CDM B 4% ATFM > {1435 ATFM &
CTOT WK T FE#ATT GDP I » 5t GDP 8¢ CTOT Ji#E A-CDM Z4
HEHED R E PL Multi-Nodal ATEM 9 CTOT A EZHX A-CDM H] gEE
89 CTOT - ifi B RIS A IE 2K ATFM B2 A-CDM W 248 (F i
G o MRS T EREE - M8 FEEANE 24 Ar Traffic
Management System, ATMS)EF & 45 &4a 5 AV ENAE - RJEE B E RS2l
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b BB AR

3. Multi-Nodal ATFM ConOps HY%5E
H Al ANSP 43 B ={E4R 71 » E4—1F GDP MIFE(E FAsE a1 BRI
] CTOT F&EACTHRMAS - 3 BTG 5 iy CTOT » A EHH
I AR HET TR HE - BSOS ER ~ SR RRHUHSS 5 T —Mry ATEM B
B RHEEATE DCB ~ T8 My sl & - IS man e - ADP
ATFM A5 ZE ~ Bt ATRM R 7 BRI KB 54T
H A% —# ANSP ¥t - 236 - &4 - =58 - BN EORIfZE - H
SR FE AT 25| AR A SR P Fs 56— 4% > H&R A GDP WH
{F 1% B Be & FrU EIRURATHE CTOT FE-5~+10 43S A HEIE N 52 Ak -
TE—Mi ATEM B AF FAEESRA B R B R0 SR REER
B AR ATPM B R AS B T AEMHRRTEZER R ~ BFFT R
sPE] - AEEFIZE AR & 1T ATPM (VSIS0 > BRI THY ATFM fi#
R E SR ERATH BRI - WA EIES 8 GDP {£ CTOT HYZHAE -

4 EIHSREHTT S - EAF %Y ATFM E{F L EER0t R Fmiigsng
ATEMU - 2885 rI eI A RIRFE R - SBLE A B Bt
BRI ATFM &&fl 0 1F ATEM H{& 5347 H45E ACDM -

5. HZEIFHIERET S » 48 GDP WVH(E LEACE CTOT K& Al &t E
9 CTOT i » ¥ ATFMU HIZREE R CTOT 5 ALY ATEM F{E ¥
ATFMU #=HS 57515 (Flight Plan, FPL) » & 4r{Ef2At FPL A - HAE
EOBT Aif 3 {E/NEFRiTHE (L FPL > B2 AL AIEE ATRM /7 BV RI RS

7 BASE S » 2/DISEEAT 15 43880 A a2 [ E B (S 4E(AFTN)
AAFIE 5 W H A TR S EOBT & ilE ATEM BB R TT (B g s B E%E
HEETAL) » SELEM RIS REIREH BB H ADP KuIRERAC
Gy ATEM R 5% 5 78 CDM gak R a2 & /R 1558
%I TAE LR ARE ATPM (S R R (a6 -

TEEHIFE Foy =PEES » S5—FEELLL 2015~2016 4F » TS EISIR G -

B GDP » K ConOps #&HHEUME AR TR - TR — PR BT8R S
BB RA A ~ W R« 55 P B DA i 0t 22 S ZE TR T Y
P27 B ARRAMERR - N7 HAEE] ATEM &R A8 - fH ICAO ATEM &
sFE SR AR/ NGHARHUS ICAO HYBEAT » W H AT ATFM AR B fERY
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EEERR - BRI HE A RS E - A B RFG 5 37/ T 4% i S

(ICD) » 81 3 {E DL _EAY ANSP ARAEST R &M » Frais RAE R Ac i

FEAFIXMORY S - FHIHAE 2020 4F4E ATEM _E#ET SWIM HYFEH - 1281
Bl IEEE NARAHG & ATFM #E— A T(E

EI PN
Phase 2
{2017-203X)

* Develop procedures and

Phase 1
{2015-2018)

E;mggr;;gmmmhm“ﬂ' processes supporting *  Fully interconnected Global
* Implementation of Ground - fei e
Delay Program * Intercennectivity among * Integration with SWWIM

ATFM systems

AR FE=FEELRN X FEEZ > seplcemtEnyeEk ATEM G - 1t HAH
SWIM fFEE - ANEECELIER | SWIM A3 fE - RAGE P FREERE

SRAMTDE R S T RERAITL B 6 (X GDP FVARIT » & S fTHEHLn R
EHEAHRAE > A Bt RS T ERUB R > RARESETFMA
FARH) ATRM A2 -

[EIREHY » ERRSHNEIZR GBS - RFHR RS - HATEA
HYE A FAR[EHY Nodal 2 HIRERVIRAIE. CTOT HeitiEze - #liFHA T
47 36— fll 2 2B Ey ATFMU 2K g B A BE R RE - Btk > 41 > H AT
Multi-Nodal ATFM Fr#& iy CTOT Bo&+hE 2 iR A = A A 58

il EBRFIAELE CTOT s KR
REERCE CTO Hi - RN et &

W HE 222D AR HH e (R A A A -

(F1) ATEM FPE E¥(Phases)

18

BHE

piR . 9= Ky 1Yz 821
SISRFTA Rz AHRE & >



ATFM Program Phases

Planning Implementation Operations Post-Operations
1
ATFM Operation Phases
Post-Operations
-
More than | day The day before The day of After
before the operation the operation the operation the operation

#t ATEM STERECIEAREARTE 30T - BAERFEER DT - DURIEAR
2R 2RER T 5T By Strategic(BREEME), Pre-Tactical BRESHT + #UTHTA),
Tactical(BREEHA  $4THA) and Post-Operation(S{& £/ F)VUMEPEEL -

ST EE & B (Planning)

TEBABRIGAVEETL KA E] ATFM - (E{aT & 52 5] ATEM t&HI52 ZnI Az H R
FHHIESBGETE - HEEE-EEFIER(COP) » WEE FUUERYH
iH o FR B R T AR A T B B P T -

it P S (Implementation)

H1 COP 4SS ARAE Ry ATEM BEVBE VT - AR tHRE A e Bl AE S L
A HIEHNEYIE ~ ConOps HIBHEE ~ BEAE(EEIZ P (SOP)HYBHEE ~ Z4i%E
& Rl -

#EPE EZ(Operations)

BIFE ATEM BV E PR - LB HiFE ELETI2HY ConOps Sz SOP FsfR#E » ATFM
ZIRAE SRR BB FIZS S E ATRM IHEEYER K » DU /& ATEM &40k
A EI YA 2 AR A T LAY ThRE SR -
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I

Operators

Specify Capacity

Predict Demand X X X

Monitor/balance X

Demand/Capacity

Planning Telecons X X X

Perform CDM X X
Data Sharing X X X
Cancellations X
CANSO ATFM Workshop — Singapore 14-18 Jan 2019

1% /E (Post-Operations)
JE BRI ATEM WY T4E5 SRR~ SRR A BB o 2k e 77
QU T o AIESERIREA B SR S A R © EIRVSER SR - €
BUERVSEB SR - o E LB S o R BRI FE HRE T AT HOErY
7 ~ ATCCER R DS R B R R P BT S A IR AR DU

1. ATFM ¥E{EF&ER(ATFM Operational Phase)
ST PSS FHE R ETIE WA BB AROE ST - HE N oRAVIREIS A
HIHEHY Strategic FETEE8HE 1 KAYTFEE] > Pre-Tactical f& B iV A— K > Tactical
EENEH T EERE HATE A E S HEIRFLE Post-Operation HyZ
&IIHT

ATFM Operational Phases

5 ATFM Operational Phases

Planning Strategic Pre-Tactical Tactical Post-Ops
Day After

< 6 months
> 1 Day

Continual 1 Day Prior

Strategic Strategic ATFM Daily Tactical Post-Ops
ATFM DCB planning Coordination and ATFM Analysis
planning Next Day Planning
Tactical
ATC

(DETHEIPEEL SRR bRt ~ N& ~ ZE RS -

DA B2 B RIS HAHERIERE - SR (FRE(ConOps) ~ 2238k
&t~ Boffothset - UERR - ABSHEENEIIR -

DN E (B AR i E i E R EEEAM KSR N\ B EEETE -
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) ZEI AR (BUE RO E
B E R -

lEAR O

WER{) * ZE23EEes

- BRAERESIE Y ~ IRAEE

ATFM Operational Phases: Planning

ATM Pre-

Infrastructure m Airspace & Procedures

« Implement Org.
Structure
« Develop ConOps
Airspace infrastructure
Technical infrastructure
ATM procedures
Staffing Practices
« Training

Employment & Training

» Appropriate ATFM
staff

» Develop staff
practices

Develop and implement
organizational structure
in both ATC and ATFM
Airspace Design

SID, STAR

PBN

ATFM Standard
Operating Procedures

Q) RSP B Xy it iy ~ BT MR ~ EREMEE - B

ZEIEHE -
DIRSGIR T © (RIS R B MR IR ECER HIT
DITIEE TR A RS T AR LR TR -
3 EHEEMETE - BT EEF IR ETINUIIFR K - BREE KR ARSI
=AM A2 -
4) SRR R AR ZE S - FRT TR I R ZE IR (R > MR 22

HE S -

ATFM Operational Phases: Strategic

0

Airport Slot Capacity Major Event FUA/ SUA
Growth Planning Facilitation
» Allocating » Activities » Planning for » Facilitate
airport slots involved in events expectedto || Flexible Use of
based on capacity impact demand at Special Use
capacity of the enhancement resources Airspace
airport and « Significant weather | |« Engage AUs
» |ATA World optimization system planning
Scheduling » Engaging
Guidelines stakeholders

QYR THIS P& B S 3 A & /R KPR A

JEAE DCB HYRSREEREA 575

#¢FE ADP K CDM #mEffE= -
DEE KR - FEERRE LGRS T AESE MEHEFEK -
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2)78AE DCB HYMREERAEIR T A + #EfTREAS DCB AYFRK - MaHE B ERY
AT A A B TR R R AL -

3)8&fEE ADP EUE & H 5188 P BUE Kar sk N HIBR B s AHES e 4 7
TE it -

4)CDM #EaRE - BiATA 228 A P 3L EETT CDM Eil gk - WEiATe
FlzsAE R & Bra 5 CDM 2R (B LA -

ATFM Operational Phases: Pre-Tactical

p|2|-|r,:?ng m Pre-Tactical m Post-Ops
) |
Constraints, Potential DCB Issues | Develop ADP CDM Telecons
Capacity, Demand and Solutions

- Consider « Commence with + Develop & « Participate in CDM
weather & evaluation of DCB document telecons with
system requirements anticipated airspace users
constraints + Assess potential constraints - All stakeholders

» Determine ATFM solutions: and commence with
capacity of capacity mitigations optimizing
resources optimization or in ATFM operations through

- Assess demand ATFM Measures Daily Plan CDM

(HAEFITIEEE )53 ATFMU ~ DCB ~ ATFMU K2 AUs #J CDM f5= -

DATFMU : B &FE KRB RGHIRE FRAEEEREHETK -

2)DCB : BT 5 ZE A R L FE 0 P-4 » 1540 GDP ~ ADP J¢ GS 4§ -

3)ATFMU Kz AUs iy CDM : & H0 B 223858 P 2 1 [l & 1R 2l i s b
SRR 2R R B DI & B ORI R K -

ATFM Operational Phases: Tactical

I 1 1
(ATFMU) ATFMU (ATFMU/AUSs)

+ Consider weather + Implement actions + AUs and ATFMU
& system to balance demand collaborate to
constraints and capacity optimize operation

* Determine « GDP/AFP + AUs optimize
capacity of « GS operations and meet
resources their business needs

+ Assess demand

OVHEFR IR ST ITE TS ~ AR ~ Bt Bk -
DFtERTE « BERGEEE MBS
AR HIE R S E IR (KPT) K RS S MR (KPA KA E ATFM
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FEE R TT ZEHIARNME -
3R 3T+ ATEM iR 7 FRHY R oA » BIRNER & AEEEAYRFfE ~ CO2
HIHFICE S AEREE -
4)FE el et R o BIREIR e 2 &8 S5 R AT DR Ry
IR ~ ATEM MR TTEE ~ 28008 RO R E RS S O T 7
ATFM Operational Phases: Post-Operations

ATM :
Pre-Tactical Post-Ops
1
Compliance Effectiveness [ Benefit Analysis Lessons Learned
(ATFMU) (ATFMU) (ATFMU) (ATFMU/AUS/ATC)

Management ||+ Measurement ||+ Benefits + Lessons learned through
of AO and of KPIs & analysis for reviewing and analyzing
ATC slot KPAs to ATFM the actual data
compliance determine the || solutions. » Outcome can be a change
effectiveness Delay saving, to procedures, ATFM
of ATFM CO2 reduction, solutions, system change,
solutions and on-time or new concept of
performance operations

LEENE

(D) PR =nofdk RS - A8 AR E RS EA A FEY R
filg (L2227 RE ] 53 ATC phase J2 ATFM phase > & A R [EINES
i Mr. Stuart £t ICAO HYEFRHS% - BREUECHERASE Wk
ZEHVA B CHIENAAHMEE ATEM AYPRES -

QFTIIRAEEEFSEz Implementation( H ATA AN RFZE I - METRIE
Ty e 2 EEFFENEREZEIS)  FEEFIEETEMEE
Planning » {H1E Operation phases HH EACAH BN 2B ; BRI 4
= TATAIIIEE: - BRTESE NS NS ERSENER-E - R
rH B B AR A AR AT - Ry R AR IR T ARG FR S E Tt ATFM -

(7X) Capacity & &

EANER EEEIE SIS K ANSP (RIBIRARVERATRE iRt ke s & -
A& =S B B RE SN E - A RESE A IRINTE EIR MACEETFR
B A EREE  HEEULE —EREAREHEEREEH - ¥
FY & ZEREAYARS Bi e A B TN A TSN Je B & SN Y
HINRE SRR N -
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Cr

WA RNEREIEEME R RO - 228000 - BERIS R R AU

AR R ARTEEE IR AR R A0S DA — (N R BT
BN Ay Fy % H A E (Nominal Capacity) Bl R #IAG KRS FRARIFFTETH

RIVEE > S EREREFE E(Dynamic Operational Capacity) Rk T

HVETE ~ BREFATET ILHIZR S &

| Mg

SEMERE RS A B TONA NS AT - HrpiE AR BRER © 1

EHE -~ BEEERER K - REAMN - FEINFE KBS - 5T - el
SH(CNS) ~ ZE R IR R -

&
=
2

=)
o}

Separation

Emission reduction

Norse abatement ——2—g—3p>

Airspace Complexity Curfew eparture interval
Alrport altitude (impact on ROT) s
AIrport SIOlS i
Runway alocation SCHEME  m——

Single active rum

Headwind ———3»

LS P

taxiway (RET)

Navaid
availablity

p——
Taxiways ——
configuration

Multiple active runw.

Aerodrome Design

"
ays ——>,

Dependont runways

Demand

Runways

2. AR
[Ef AR I 2= I s E Tt A HIN A - HidE RV EN
2H UERR - REECRIFERE - KSR ~ ZEIEEGET « B EREE
CNS KAfUE ST HTEERE -

Separation Standards
Traffic Complexny

cedural ¢

surveillance based g
Inter sector

Intra sectors

tra-ATM communications tools

Trajectory

y display

ATM Factors

CNS/ATM System Availability
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3. BfREE{E & & (Dynamic Operational Capacity)
BIREIRE A 2 FEETRIAMEAYAE TT » B H 2 AE Tactical FYPEES - RIS TIR
EHVE TR REHRNY - FENNZBATGEEA © KR ARk
{f ~ CNS HyIRRE ~ HRAVAVAHE ~ N BRCH RS HERE -

HATEH ~ =56 ~ B R EEH B A —ERNE SN TR -

4. B EBHEGS
(OAEENIAE—EEEAAT - TR TR MERYR -

Q) EEHEFlow Managen) T EFTARINECKR ~ AR ~ CNS "
MERARAIAHE) - I BB AR B T A [E SR (CDM) » {41 E
M ES R EIMNAAT -

Q) A ABEE T — (e R -

DIEERR IR RGN ESR -

O E B R R E T 2 M ETE AR AR -

(O) N R FUHRF RS E IR A &8 -

(DEFZAE L RABEHIIN R © #RFIEE AR ~ HUEIRRE - Rk S FHY]
YRR -

(Q)FAAHI TR © FEREE MY R RS BB ] THEA R R 2 -

O)TH EARFERRE ST * TR 55 555 1] 3% 52 2 (AAR) R 5 e 35 m] 132 52

(ADR) °

SEHENE

(D EFERZ AN E RS R ENRES  (HEZ A 2 &
TREEHHEARE - B ATRMU BREHTE BARE TARRE ?

QB AP aE R B EFNUE A K. ATEMU SE[EE » IATA 32 B IEH
ATFMU HY flow manager 2KRE » R EABRIIGEA » BEINERE
tH flow manager FEaZ 2 ATCO HY TMA Y& 50 AR EE HH ACC
R ARERFEM I EERE » (HREEE ACC A HEIHA
HEREIIER -

(3)Capacity % ZEHEZE A [FHIFE A - 03470 ATCO ~ V) EN 22 58 e b
IEfL - HNVEHRIENZBEART gL ERE -

(DENELEHIS T capacity » {(HEZEI airspace VB TE#ETTH Sy
AR ERE CHE - PR EFR A capacity © FAELE
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capacity HYER{y - HH FHZ R0 2T THIAJE - ZREIHE S 75 ZFH0H
AR EEREE A B A

(O)UMEATE Capacity @ EFH ST E /@ EHEE Regulator FVIER >
1> ANSP 1S R E E 1 Bh  FEAR CAF G LG w2 (5515 -

OHTEMNSFEE—EE  JEHESEEtTEBLEHERE » —
ek H BB A DI RASEE - HNEE LPOREE A P
HY - AHEHFEEAGREIRE A AT » 5 A T T SRS R
2SN o E AR AR O AL Y 7 =R B

(o) Demand &3k
S —BHfRER T Uber N —2b i AR 20V - W ATESE H B
= FFF 2 AR APRE T IS » B TSz SR 22 I R SR AN » RARAE
I N\ B S SR i R -
BB KL IR AR 2% A 5 e ANSP SRFUHIFE K » AR T RER Ay
TR E - Llnn K@ A HERE S FERI R 4.7% @ FREEHEEE
PIRRE] 2032 FRFEHINLY 2 HAER - AR RS NS ARR
HERER TR AARINIEN S EF RIEEH T RAAN A -

Data Origin and Integration during Phases of ATFM

Strategic Airport sn& Alffine Scheckils Lydiatss

Traffic Demand Databas

Tactical Post Event

Commercially Available
Airline Schedules

1 IERERR KT M EE 2
TR TS ADRITE S - eI RS ERITE (A LI -
—fefEfit S ANSP RAZAHRBRE AIATZE AR - (A [FEIRY A dntl]
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[E AR BHE TR S BRI AYFRFTER S AR E i MR -
(DPEH R | R SRIS M AL R P THE -

O ME R & R AR B Flfg R 22300 B
(3) E BT ARAY T LR P AL AT -

(4) EENFERRAY LA 25 FHRE & (Fehe -

O) B EniR A

(6) 17 ADP AR -

T IE Ry ADP &35

~ ATFM MEASURE:
What ATFM measure is activated?

ELAE R B 25 B (Monitoring demand and capacity)
EET AR EEFHPR AN UEFER) T » f2 5 THEN B FFaEry e -

Specify Capacity

Predict Demand

W EEEFRKNRRGEERER - HORERENVBEFIILE TE
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B o arREE RN AEERK - & NFERE E S BT
BE% > HEEELEEIEN ATEM fR 7 2R -

3 HTHINE 2 SRS R
EARHVERERARCRA - BH W OKEAER - A AR R - B
PERZAERAREN RS R > W B ERERYEDRHE Input » A RE4S HI EHE
HYGESR - BN I, - T8 A Mr. Stuart $2HI A HHE M 23R
FlightRadar24 fE& L ANSP FE A& RHE IEHE -
T5E A Mr. Stuart LUFTIE ATFMU Bt METRON &4 (EfE R - &
EATH I S B 2S5 capacity/demand FYFER » 7EFRHIAIL B BlE
SRR > B R R B4 o7 B 15 5388 ~ 30 438 e 1 /NI > ] 57
AL ~ FIZE A FIFEEARERA - ERFTE R (feeder fix)HIHTIE R
WA - SHe A EE T Z IR R - 10 H a5 B FI KA RATE
MRS SR JTEFIIREal SRSt A - 2 AR A
fETH -

(/) ATFM f#i 72
B EFCSRKRINRAEHT - B FTA A a0 B & 2R A & S bt HH A & R T &
I35 BEfE R ZERE SR AL 274 ~ WK ~ /b 2s thfan K CO2 HEE -

ATFM Measures for Balancing Demand and Capacity

ATFM Measure Use most appropriate

Fix Balancing and Re- and least restrictive
m—] Route SN ATFM measure
Off-Load Route
=1 Level Capping 0
8
mpll Kilometers/Miles in — T
Trail .
el Minutes In Trail — 2 (-
Minimum Departure v
PEPIEIFTITIIES | Intorval ey LI E

Ground Delay
ATFM Measures ensure Program

demand does not exceed Airspace Flow
capacity Program

Ground Stop
1. BEF 5585 SF-#r(Fix Balancing and Re-Route)
ey £ S DT S B B 5 Bl B £ 0 S S AR AP 5 G
B BES R - o R [F] — I B R E R B S ey - B A E
[ ANSP Firh@ tHHVEOKI/E SR -
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2. R FRAE(Off-Load Route)
TERTESEI R ISATAR I BRI R E AT (B A BRI - ]
i FH 82 RS AR Y 7 ZUAR B D BT IS B IS -

3. BfFAf % (Level Capping)
FEE R E RS IR R - GIUIEE T EERNT - nRe & S iRy
TEmERUAE » BB T RN R M PRI S A RE (R A
A S R E RN R E

4. FEBEFB#EEMiles in Trial)
& HH Wt~ FEIRR R 22 /D e BB R R (R A B AR, » BT FR
Al HIFBE B AR ES S NS - fEEm (T e S EA 20 R b
BRI -

5. B REIPREE(Minutes in Trial)
i EH WA F PR il 22 /D [ B s e B R AR A LB A B E: - B0 PR ]
Al BN AR S HARUTE - fEm (TS EE A 5 g bl bRy
e -

6. B KA 7T FE (Minimum departure intervals)
HRF EREGRY A TRF A L PEPRFIPR PR IS 2 - GlandE APk
G RBNINILEOR S 10 o84 geit T —28 -

7. st 2EZEE T E(Ground Delay Program)
ittt SRy - R SR E RS R R I R M - BldE A
HIZEE4S B SR ENIENY CTOT » K TECE CTOT AURFREIELAE ]
REHEfTHN AT AT -

8. ZEtg i E 5T & (Airspace Flow Program)
frbtfest i B - EEREENS MR E A 2 IR E
E NHURIDIREE & -

9. H#f/f = 1F-(Ground Stop)
R E R TR EERF - — A nITHHAEEE IR T AR
tHHYSZFE - BRSO L@ SIS RAIRT - SRz AL/ E (1Rl
[ JiEE

10. HEEEHE R IC B (Airport Slot Allocation)
Fitklc ST s S Y i SR (RS9 E KA BT A

29



11. 22 (Airborne Holding)
o R 2 PR e R T Ay -

(JL) ATRM Hys iz
ATFM K38 B R TERE RIS - B ET M S E Ry R e &gk » wIF
FHEEEE ~ 495 ~ 10~ NOTAM K AIP 28y A= (HFEHHRI B RESIE IR
FAHIESATIARE
1. FECE AT CLEAR

(1)HA 1 (Concise) * FH i B i H. 28 A &Y H &% (Terminologies) 5z F 6
(Phraseology) A # i °

()5S (Language) * FIFTAFIz tHRAZENAE T AERVEES » BIAITEST -

(3)7# 17(Established) * FETLBAMIEE S Kilosh @ HFELHAMAIHTE MTEE -

(4 FEfR(Active) © MECRATA ER R 2SR S BLE AR AR A

(5)5EE&(Robust) * [ H5EEEAVEHEGIE ~ (H7EE ~ {AIlF ~ DIFHE Ko B (HEE) -

2. TEOH @ AE)TA CDM

CDM #[EHiEHE & @ @i E S FrEhe: - SmE L EERE &

RESIRZ L A VR - (FHASRAVIERE » DU R R EAY HAY -

(1)#fE(Who) * 2BIEATRMTRIS TR ELE (ANSP) ~ HIT B - REHAL -
FZesEE K IATA % -

(2) Ry TTE(Why) * 22257 PR R 22 223 5 R B R B R E R K T RS
N~ N TERYEE R ZIBCER 5 AT A s A R B 1Y 2 B AR S 22
SR o

() fH/EE(What) * sV EARATER - AHRE &R - BRI -
FORTEMI ~ i 28 ~ RETFH ~ BB B ERIE P 55 -

(4)fa[BF(When) * —HEZ 77 RSRES ~ SATHIS ~ BTHART R BRI -

(5) 4] (How) * MUAZFBF A Faa fHRAE 3 ~ R S ESTHIARRAD - 72
Fe R JRR ~ e e 2R w R R AT AL - 22 R
HAEE TR - SREEHIE H—E 0] E BN RO S e
HLLCDM = » AR Egise S SUEEAR -

3. ATEM JFimHY B BE
CFEHERLE - TSR - HEGR - HISHEE EBGHE - 228E)
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FEAETR AT ~ B AR ATRM SR H 28 ~ (BIsiHEY ATFM fi#

RITE ~ BERKREN ~ FkEEha VIP fiisE R e EE - mfE

A SR(CNS)IE ~ B RAPA SIS R IRIE E ~ e BOEME 2 -

4. ATEM V=& 5317

Doc9971 FRFHEE1L 7 MTHTEEZEM: - a1 A R e et 3 - 1L

{F HH & Y SR B S U R R RO - MR NP aR &8 B R 2 Py s

£ 0 PUE— DB EE AR ROSE) -

Hiti ATEM By —{HE R - R TSN ATEM » THERZERESHEERI(T

FERRHYEIRR » B A W THIARY R B AR A A (R A4S R -

(D2 A (Impact Analysis) © B o2tk Hat ENIDIHTE R - Boalk
SERTIRRERRATTZE - TR 7B & 2 Az
FlIEERESTENRZE ? ohids - 518 PeE - BRE - &
I~ S KME ~ B IME S ECHETE -

QB & MEEFE (Compliance Assessment) * fE48 SRR AT E HEAYIT
BRI  BRHIILR G ARG ER - AHEER S A
BE RS A B ERRTTE ? HLERS IR RN
& CPIME -~ BER - BN sXME - s IMER DB B ER
HIHEIE -

(3) B RE 73T (ATEM Effectiveness Analysis) @ fERTHTRTEE ~ #RFER
FORERATTET » BEENARUR ? REMA T FIEERE
D3 IR AN 2 2 A5 HAA 2 R R R R e BB D [F] R E ZE 1Y 1E
© ? HEARREERNIRCE ~ B - PIg(E - SR S - &R
1B ~ S/ MERECBE Y AR FER AR -

(1) BE K& & B S H
1. =B =B U (ATM Network Management Center, ATM-NMC)
#7210 &£ AEROTHAI EAMEEHAVME » BRI AEHA I
BEANG@TE)  EEEFREE &R EEATAIRTE » IF 5175
2% 247 (Bay of Bengal Cooperative Air Traffic Flow Management System,
BOBCATECEAEM A= ~ fFE=E RIEE - BRI r ey

ATFMU 24 2018 4F 11 H 9 HIEZUT » 2% v & R R 215,
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B GEHE R BE NEFEAL 24 /N =2E > B AEROTHAI
TAEMFIETHEREEH T E » B T ## 5 Ei&UH 20 BV TIZET&
HHEEE  Hir—iEEH FESiRn 28 44 -

ATM Network Management Center (ATM-NMC)
Bangkok, Thailand

2.8 CAAS it =& B 1 0a(Singapore ATFM Unit)
BN RL 2018 4F 12 A 18 HEkrm & & # 0y HETEH A METRON
MIEFE L4 » W EATIGRF BRI LR -

y \.*.-‘3'.'1’3""'.\'7:‘4"7/’-'\@ ISR

3. BRI i & F s (Incheon Air Traffic Command Center)
R4 Mr. Stuart Fvaisg BB IISAHE » 7E8H METRON HYRE %
& IS EE A T o4 R IR AE - BEURE e O HE
FoA —(ERERARBRATA EEE R EEERE R A BT -
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HBTE 7 AERTAIEREAR LY 7,000 42 - BIEC AR 16,000 28 50/4F -
i LA 22 43 B B ~ B R B » DRI E By s
E - BRI TEA T EESERETL  ZIFE R R R
SIS » TEEHE S 2019 SRR - b O
84 {EFEL » IATA ~ 0% ~ BHESEAL » FEHE 2020 FIER ES -
A L g ep B
Al R BIRS 200 » B R R ST (S R R (TR 4 7
FFAEENT ATMS 235 » FHI P BB 17018 - SUE 2 S8 R
& FHEES  FEEMERES ATIM 24 FEWAERTZ
UL - TP E = SRR A PR LR AR E T -

China OMC
Beijing, China
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5. BN 0y (Central Command Center, CCC)
ENFE H RTAYATE £ 22 BRI T - (RS ER 80% @ UM E
B HAT RS ER - R &30 %R S EIERN
BN - BRI & 6 lE5-rh 0k 1 EEZERE S AR
REMTEE ATC BB SRIEE - Al FHHY 2400 B P EATRE %40 © K
BENEEZ B ERE FNDZE - EVIENERERS - UBFAAER
BCE R BERGUC TP EriFE L ER PR & E o

Central Command Center (CCC)
India

6. &) H A28 ATEM i, »

78 R EEE T EARRRAER

8.5 ~ ENJE RGP E T -

0. 4l ~ SO KB H ATt 2 A E 0 -

10. HE MR E 2 A EMERE T BREG AR RMMGEELS
ATEM HuRE S BT R AE(F (L (T TEERRAVERRR » FEDRE AT A E: -
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(—) ~ iR LB Multi-Nodal ATFM H9{E S5 » i 88 Jbaa Al gk iz
NARAHG fF Ryt & EEAY SRR - A&7 R mE e fOR L E 2 R
K Multi-Nodal ATEM B2 NARAHG 456 A& {15 FE R 3 S B g &
2 -

(D)~ MEMFEFESTNVEE TEWRN - 18 - 185 - 77 - RRERMZEATEE
BB RETNRIEAR E AL A RE S E - 55 R 2 S it 2 75 8 B2 I,
(EREZTR > BESREFEBA > DIERGEEE -

(=) ~ AL EREEAR RS Multi-Nodal ATEM {E S8 AT 05 - 18 G A a2 9 &

HETIRE D Z - W EILEEE RO - Z2I0TEE S E M AR
TR AR NS R AR &S R AR AT RERC S A0 2 R e E S P
P T BT A A FTEIENY CTOT » 3f HAEAC & CTOT e {a/Ed

Hesirgaims - L B EFE R @EES RS CTOT THlE 2
TEZEIES(CONOPS) - MR SFMEREFE EH BB EIET » 2B ARZEHZK
SRS HTEA R NS BEEREMEERE - SETRRATIERE -

B

(—) ~ ERIBEE 2 E THEHS
AEROTHAI H 10 7T | ABRAT R IIRDEN DL bRl E2E > Bk
IEPEE R HThIE —EHEE” Bobeat” » HAETRER 20 AEAHIMFE
B S S EEARER 2 THE  MEsHNREEENZFEE
1T A EIFHEEE CHYEES - K@ AT SIS BFNEIEL » /A
#2& Multi-Nodal ATFM 28 TEIZHERRG » b T AR A& E M 2 v 1T
M ERIBEAESE Y GIFET » SRIEGE R E TEIHS -

(7)) ~ FEFHERH B A i [F) B ey
ARG REFREER 7O ZEAR PSS R 2 B > BRIk T
RAUERE - RMRGRERARGARIL 12 A GHREGAE 452 1
DLk frhnst 6 A > MiE SRt £IRE 3 AR 4 A28 ¢ R&ESH
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CANSO Asia Pacific

Operations Workgroup Meeting

Monday Subject Contents
14 Jan
0800-0900 Registration and Admin
0900-0915 Workshop Opening by Simon
Hocquard — CANSO DDG
0915-0945 Coffee Break and Group Photo
0945-1015 Introductions and Course Agenda
1015-1115 ATFM Operational Implementation eDefinitions
*ATFM Concepts
eBenefits of ATFM
ePrinciples of ATFM
eHow the ATFM service operates
1115-1130 Break
1130-1230 ATFM Operational Implementation eOrganizational structure of ATFM Unit
eOperations of an ATFM Service
1230-1315 Break
1315 -1445 ATFM Concept of Operations eContents of a ConOps
oGlobally deployed ConOps
oDomestic ATFM
oRegional ATFM
oLong Range ATFM
1445-1500 Coffee Break
1500-1615 ATFM Concept of Operations eDistributed Multi-Nodal ATFM Network
oHistory
oCharacteristics of Multi-Nodal
ConOps
1615-1630 Summary of the day




Tuesday Subject Contents
15 Jan
0900-1045 ATFM Phases eStrategic Phase
o Strategic processes
ePre-tactical Phase
oPre-tactical processes
oBuilding a pre-tactical plan
oThe concept of a rolling plan
oAirport role during pre-tactical
oAircraft operator role during
pre-tactical
o Special events planning
1045-1100 Coffee
1100-1230 ATFM Phases e Tactical Phase
o Tactical management of the daily plan
eThe Relationship between ATFM/ATC
ePost-Ops
oRequirements for an effective
post-ops analysis
oFeedback and evaluation
1230-1315 Break
1315 -1445 Capacity Declaration eData Input — How to determine capacities

eNominal capacity declaration — Factors
that impact capacity
o Airport
o Airspace

eDynamic declaration — Determining what
will impact capacities
o Models of Capacity determination —

Options on managing capacities

1445-1500

Coffee Break




Tuesday Subject Contents
15 Jan
1500-1615 ATFM Demand eEstablishing Demand for airspace/airports
Monitoring Demand and Capacity «Sources of flight data
eImportance of accurate demand prediction
eMonitoring Demand and Capacity
1615-1630 Summary of the day
Wednesday Subject Contents
16 Jan
0900-1045 ATFM Solutions / Measures eDescription of all ATFM
Solutions/Measures
e Application, modification, and cancellation
of ATFM solutions/measures
e Capacity optimization solutions
(sector/airport management, complexity
reduction)
eDemand distribution measures (routing
scenarios, level capping, advancing
traffic, balancing arrivals/departures,
ground delay)
1045-1100 Coffee Break
1100-1230 ATFM Solutions / Measures e Demand regulation/reduction measures

(airborne  delay/holding, ~ minimum
departure intervals, miles in trail, policy,

out of area traffic adherence)

eExemptions and exclusions (compliance

monitoring, reporting)
eSlot adherence
#Slot swapping and slot extensions, policy
eDelay causes and attribution
eCompliance monitoring

eATFM Measures being applied in the
Multi-Nodal ConOps




Wednesday Subject Contents
16 Jan
1230-1315 Break
1315 -1445 The CDM Process in the context of «CDM organization and structure
ATFM eMeans of communication
ePreparing and managing CDM
Teleconferences
e Stakeholder roles and responsibilities
«CDM requirements and benefits
eLink between ATFM and A-CDM/Surface
CDM
s ADP
eWhat information is required
eHow often is ADP updated
oADP Distribution to stakeholders
1445-1500 Coffee Break
1500-1615 ATFM Post-Operations Analysis eGuidance Documents
Framework o Traffic Demand Accuracy and reliability
eResource capacity Situation Analysis
¢ ATFM Measures Metrics and Analysis
eCollaborative ATFM Post Operations
Analysis
1615-1630 Summary of the day
Thursday Subject Contents
17 Jan
0900-1045 Stakeholder Roles sATFMU

s Airspace Users
eATC
s Airport Authority

e\Weather Services

1045-1100

Coffee




Thursday Subject Contents
17 Jan
1100-1230 Stakeholder Roles within sATFMU
Distributed Multi-Nodal ATFM eAirspace Users
Network ATC
s Airport Authority
eWeather Services
1230-1315 Break
1315 -1445 Operational Scenarios eArrival/Departure GDP
1445-1500 Coffee Break
1500-1615 Operational Scenarios eRevision
«Ground Stop
1615-1630 Summary of the day
Friday Subject Contents
18 Jan
0900-1045 Operational Scenarios o AFP
1045-1100 Coffee
1100-1200 Operational Scenarios eMultiple GDPs
1200-1300 Workshop Wrap up
1300-1345 Break
1345 Home time
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CANSO APAC Multi-Nodal Air Traffic Flow Management Training Workshop
14 January 2019 to 18 January 2019
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