Dynamic TMA:

Adapting to arrival traffic variations
SESAR 2020 PJO1




From vectoring ...

digital academy

/ AYIny-oani-y

ouconvillers

G
&
éi
7

AN S
n’ﬁam en- ‘w‘u\v\mcoqm

N »Nf‘ k"‘z’“{/}/\r\_‘
armay S .
N\ { OUSEY
//\\2(_ / Cléry-gn-Vakin VIQUSSY.

, dci helt
D \r-\ ANV
na

ZPersan—
taer agne'sug}@ls; =

&4 PlatTe ;‘/aha gou;ardlnl\nev‘:}e
\U{f‘pl ais-Rhils

feillesien in Vi
A /( \/ l’\
)\—*\, {dnnlliers

7
7

A
\ Presies / \
Ad“m\ Samlt Ivlamﬂ,mrlé/

- mt—}r)“ \Alidoe

cen-Axt /‘«\ \ N VErnes

\Aincaurt
N L\7\ oot Entainvillen LN
Laghville-en-VeR /{Lor‘xguessy

Wontaet-ig:Hors, N
N Jambvifie TR ARG

Eramncouy
/ “daﬁcl“ ,Eﬁrdwm;‘
aillongsur= hﬁ:ﬁc Gt

w%:r% sura(‘&,\ /59‘"‘/

/

A Vitanes- —,
/M\:m Addin ™ *W‘fp-( /
{ z Be}{g)mna +or \—:q,‘:,—a,jz}‘At!ziwt:x n:r:(>
A E}(‘.’—%U“U‘SF', Chalvty &
1 - e nillor ,

il % Eu‘fcmont

AL=DOIS

Pontenay-en-Parisls

\} NIes
g

benucauit Domont

Goussainy

etaudi ORY Y 7 Bodgueva
IS B LSCQR
=R Seme Suy IS iontny -
R Villiers-le-Bel sevean:Erats
% | issy-en-Frg
ice-soug-Forst -
), ferland
; . Sarcelis - =

oOgy-sols-Montry

emblay-en-Frang# Mit

Fling-sur
Aubergenyille

{ )-’/r\;c :«-vm\/\ \fﬂfﬁﬂj‘c’é‘“v"s} .

ialse il 4 \/i
uanamoml\\ '\".b'anw«!’/érs b ‘1LWE° P _()ﬂ)é i
Surl ’Hrn— % ; LEMBLGAE RO Vaujours
/ l-u\~5>’/ t
‘Xm Usts- /\R ol Digetal N \ V) ﬁ1omc><m o
¢ A /_\ /)\ Carrler
/ \e beglie { oA \ \ - \ \ : :
Hargevilte/~~ R_//\ & .\.abmbo,ms\ - A §ol B
NV / L ¢ T < L' /rf"m Nanterre /‘
L~ ? ) o Fhrrearanie S~ XS s




...to Performance Based Navigation
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Where can we go from here?

. His_torlically vectoring provided flexibility, and some agility to sequence and merge
arrivals

* Introducing systemized TMAs with fixed PBN structures for arrivals aimed at
safety, capacity, efficiency and environmental benefits but also has significant
implications:

* traffic needs to be properly streamed into these route structures, inducing specific
constraints

* these constraints are the same for all traffic conditions, with a fixed trade-off between
performance areas

= How and where to introduce dynamicity ?




Is there room for dynamicity?
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Arrival traffic variability: high at some airports 15+
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The Point Merge example
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Trade-offs




A scaleable structure:
towards dynamic trade-offs

efficiency / environment




Motivations

* Depart from fixed PBN arrival routes €=» fixed trade-offs between KPAs

—>Enable agile responses to arrival traffic variations in terminal areas

 Dynamic deployment of route structures to provide an adequate trade-off between
e.g. capacity and flight efficiency / environmental impact:

e Capacity during peak periods

* More predictable and more fuel- and environmental-efficient operations during periods of
lower traffic demand




Clustering — high variability of additional times
(1/2) Cluster 1 - avg. 0.25mn / 95% 2.2mn CIusteTZ—avg.l.S?mT/95%4.6mnv

EIDW rwy 28 Temporal Evolution 4th January

\ Cluster 3 —avg. 3.59mn / 95% 6.5mn
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Clustering — high variability of additional times

(2/2)

EGLL rwy 27 Temporal Evolution 4th January
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Operating regimes

Statistical temporal Clustering

Adaitional ime (minutes)
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Stability Operating regimes

Stable regimes vs. perturbations
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* Temporal k-means clustering, 50k flights, 4 major European
airports: operating regimes with moderate to high variability
of arrival traffic demand

* Use of three or four regimes balance discrimination vs.
acceptability




In perspective

Fixed route structures ’ Dynamic route structures * Tailored arrivals ?

* Revisiting of, and clearer mapping with arrival management:

 TMA dynamic route structure supporting sequencing and merging to final
* E-TMA dynamic structure, absorbing variability and streaming into a fixed downstream structure

* Enablers
* Initially existing ATFCM tools

e Still open
* Acceptability & feasibility (publication, FMS capability..)
e Link with TTA
e Better predictions including weather impact




More details on Point Merge

* For more details on Point Merge state of the art and implementation
status please refer to: https://www.eurocontrol.int/concept/point-merge

* Note: a EUROCONTROL Point Merge Webinar is expected to be
scheduled soon, with a focus on lessons learnt from implementation.
Check www.eurocontrol.int for the official announcement, to be
published shortly.



https://www.eurocontrol.int/concept/point-merge

