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Introduction

The CANSO ATFM Data Exchange Network for Cooperative Excellence
Task Force (CADENCE TF) belongs to the CANSO Operations Programmes.

The CADENCE TF is a strategic initiative to help develop/enhance, a
network for operational coordination and information sharing among
ANSPs and aviation stakeholders around the world.




Background of CADENCE - CADENA

* The core capabilities offered by the CADENCE are based on the
successful operational work accomplished by the CANSO ATFM
Data Exchange Network for Americas, CADENA.

 CADENA is a multi-nodal, regional ATFM/CDM system

developed using “step-by-step”, “simple-to-achieve”, and “do
the best you can” approaches.

 CADENA operates under the policy of transparency,
inclusiveness, and collaboration.

e CADENA became operational quickly and all ANSPs can
participate with relatively small investment.

CANSO



Management Support

Dec 6, 2016: CADENA member CEOs/COOs signed the historic “CADENA Member ANSP
Air Traffic Management and Collaborative Decision Making Letter of Agreement”

canso

LETTER OF AGREEMENT

EFFECTIVE: DECEMBER 67, 2016,

SUBJECT: CANSO ATFM DATA EXCHANGE NETWORK FOR THE AMERICAS (CADENA) MEMBER
ANSP AIR TRAFFIC MANAGEMENT AND COLLABORATIVE DECISION MAKING

The CADENA Members (hereafter referred to as Members) anter into this letter of agreesment
(LOA) to fadlitate the safe and efficent movement of air traffic between and through Member
alr navigation service provider (ANSP) flight information regions (FIR)

SENEAM, FAA, EANA, DC-ANSP

1. PURPOSE: The purpose of this LOA is to facilitate the safe and efficient movernant of air
traffic and to establish continuity of operations through air traffic flow management (ATFM) and
collaborative decision-making (COM) procedures and processes between the Members, This
LOA promotes communication, collaboration and coeedination between the Members regarding
ATFM and COM maasures. The information shared amang CADENA members Is only for the

“This Letter of Agreement promotes

2. SCOPE: This agreement establishes @ common regional, cross-border air traffic
management {ATM) communications protacol, a seamless operational atmosphere that

- - -
incorporates common operating pracedures and practices, and a performance reporting and CO m I‘ T l u n I Catl O n CO I | ab 0 ratl O n an d C E S NA TT CAA I DAC
review structure and process. The procedures herein are for use by Members to provide normal { (s ) ] ]
and contingency ATFM services and for developing regional ATFM/COM procedures. This LOA is
a non-binding regicnal operational agreement and is nat intended to replace any local

S o e s coordination between the Members

41 3. BACKGROUND:
.
| . CANSO's main objective Is to suppoet its Members in the provision of safe, efficient re ard I n A I F M a n d ‘ D M
! and cost-effective air navigation services workiwide. The CANSO Operations Standing
Committee (OSC) provides cperational keadership and expertisz in the implementation of ATM
m s.”
[ easures.

improvements and identifies future tachnologies and procedures to help transform global ATM
/ \
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Background of CADENCE - CADENA

POWER

OUTAGE

The value of information exchange and collaboration is most
recognized during irregular operations.

CADENA'’s effectiveness to improve ATFM/CDM is proven in the
Latin America and Caribbean Regions.

CANSO



CADENA — Major Accomplishments

Aug: 15t CADENA RIG Meeting

Aug: PASA E2E via CADENA OIS

2016
Dec: Weekly Ops Webex 2020 Dec: 15t Vaccine Flight
2017 May: 15t Hurricane Training 2021 Jul: PASA E2E Route Opt Trials started
Aug: CADENA OIS v1.0 Nov: Virtual Support System
. ) Sep: First Trial Routes published
2018 | Oct: PASA DB established 2022 Oct: SDR Trial started
2019 | Oct: Contingency Procedures 2023 | Jan: Twice Weekly Ops Webex

CANSO



Accomplishments are recognized by IATA

CADENA PASA E2E Route Delta Airlines A DE LTA
Optimization 90-Day Trials
Jul 9 -0ct 6, 2021
Quote of Peter Cerda, Regional VP for the Savings 90-Day 1-Year
Americas of the |ATA on April 7, 2022 at the E“gTEI?)m: { e Z;g 583'3;33
. _ . ue . ’ ’
opening of thg 12th edition of the IATA Wlngs of C02 (ke): 208 445 845,360
Change Americas conference in Santiago, Chile. (S): 94,693 384 033

“The savings in time, fuel and carbon emissions that we have seen so far on the first 6 routes tested are
remarkable and demonstrate aviation's commitment to a sustainable industry. As an example, the tests
of the route between Atlanta and Lima have provided, in three months, a reduction of 515 minutes in

flight time, 66 thousand kilograms of fuel and more than 200 thousand kilograms of CO2. On this same
issue, IATA has identified another 49 routes that could be implemented, generating savings and a more

sustainable growth of air transport.”
CANSO



Accomplishments are recognized by ICAO

Best Practices — CADENA’s

Training and Operational Support
for regional ATFM

Juan Carlos Salazar, Secretary General of
ICAO, thanked CANSO for its global ATFM
role and mentioned CADENA by name
during his speech at the CANSO Global
Leadership Summit 2022 on April 7, 2022.

SECRETARY GENERAL, JUAN CARLOS SALAZAR

“CANSQO’s global ATFM role is also demonstrating through the training and support it

provides to the states and by sharing the experiences and best practices it gained from the
implementation of the CADENA, (CANSO) ATFM Data Exchange Network for the Americas.”

CANSO



Key Messages

You can accomplish A LOT
* Relatively inexpensively
* Relatively quickly

CADENCE TF could help to accomplish it!

CANSO
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Operational Coordination and Information Sharing

CADENA became operational quickly and all
ANSPs/airlines can participate with a small
Investment

e 2016 Jun — Established
e 2016 Aug — 15t CADENA meeting

e 2016 Dec — Started regional
ATFM/CDM Operational Planning

Basie
O

\ Iy t /'0/7

v S

Web Conferences You need only:
2017 Aug — Initial version of the 1. Computer

CADENA Operational Information 2. Internet Access

System (OIS) launched 3. Human Resource

CANSO
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CADENCE Operational Information System (OIS)

Algeria

Regional Operations Plan

¥ SENEAM Mexico: 21/Feb/2023 17:12

Anticipated Demand Information MEDIUM

4 TMM Planned SEE REGIONAL TMMS FOR DETAILS

Urgent Advisory NONE

1l Weather SYNOPSIS: JS WITH AXIS AT FL340 ALNG 26N120W
‘ ol 30NT15W 33N110W MOV SE AT 10 KT TOP SPEED WINDS AT

150 KT. SECND JS WIT AXIS AT FL300 ALNG 34N116W 29N120W
MOV SLOWLY SE-WARDS TOP SPEED WINDS AT 70 KT

™ WEAKENING BY 18Z DISPD. LOW COLD PRES AT FL180

1| CENTERED NEARBY 28N119W MOV ENE AT 20 KT AT 18Z

CENTERD NEARBY 30N114W. SIG WX: AT 240MN TO THE S OF

st arl IS AXIS AT FL340 BKN/OVC QITH AC/AS FROM FL140 UP TO

THE NEXT CADENA WEB CONFERENCE WILL BE HELD ON THURSDAY, FEBRUARY 23-2023, AT 150@ UTC

FL200 OVC WITH CI/CS AT FL300 ISOL RA ALL PRD. W/l 90NM
RADIUS FROM CNTR OF LOW COLD PRES ISOL CBS/TSRA TOPS
AT FL400 SCT/BKN WITH CU/SC FROM FLO20 UP TO FLO60
BKN/OVC WITH AC/AS FROM FL120 UP TO FL180 ALL PRD
TURBULENCE: MOD/SVR AT 60NM S AND 180NM N OF JS AXIS
AT FL340 BTN FL180/FL450 ALL PRD. ICE: LIG/MOD ICE FORM
W/1 CLOUDS AT 120MN S OF JS AXIS AT FL340 BTN FL150/FL200

UTC: 21/Feb/2023 20:47:25

https://www.cadenaois.org Public domain for read only. Member

domain to read and upload information.

12

Exchange:

 MS documents
(Word, PPT, Excel)

e Text, pdf, and picture

Enter:

 ATM Solutions

* Advisories/Notices
Airport delay

ATFM Daily Plan
Calendars

PASA Route Request

Store:

* Routes (PASA, UPR)

* Forms (Contingency)

e Capacity info
(Airport/Airspace)

CANSO



WhatsApp CADENA OPS Group

a‘ ~ Brandon Tal +1 (786) 580-1856

‘ . - Scott pressiey - NN Good afternoon guys we are hearing In the command center that MUHA is closed. Does anyone

% W W . AN <1 ; ? R
Do we know what the RWY closure at MMMX is for? ... ., have any further details? Thank you. 12:41 AM

&

l Ricardo Martinez Gonzalez

Checking
Good afternoon. MUHA is closed due operational reasons, expected time to resume ops 18:30
@ e 12:45 AM
Good morming everybody. this RWY closure at MMMX is done for routine revision purposes only ‘ Deano Ledford
Airport operator do this weekly for both RWYs, one on Tuesdays and the other one on A Forwarded
Wednesdays... That 30 minutes closure impacts operations deeply because they program same 5
operations dunng the 1600 to 1700 period. 2 Good afterncon all,
Massau has regained limited functionality to our radar processors and are now accepting arrivals
a . Scott Pressiey - [N with 20nm in-trail and are releasing all departures at 3 minimum of 4mins intervals. 547 A
cott Pressiey 54T AN
Thank you! 4PN
@ Mario Hernandez
A X = g g Thanks for the update Deanclll . .,
OBSERVED ASHES AT FLZ30
BY 07/2000Z
#2 RED POLYGON: t Ricardo Martinez Gonzalez
OBSERVED ASHES AT FL300
BY 07/20002 Q —_—
#1 YELLOW POLYGON: ASH 4
{ DISPERTION FCST AT FL230 Buenos dias.
BY 08/0800Z - . . .
At the moment, RESISTENCIA FIR (SARR) is without communications. No frequencies available on
#2 YELLOW POLYGON: ASH . o .
DISPERTION FCST AT FL300 the entire FIR. A NOTAM will be issued where no ATS SERVICE will be provided. Stand by for the
BY 08/0800Z
N Notam number 832 PM

BLUE POLYGON: ASH > M
DISPERTION FCST AT FL230

AND FL300 BY 08/0800Z Q
DISPERTION FCST AT FL230 -
BY 08/14002 Thank you Flavia

% SOURCE: WASHINGTON
& VAAC ADVISORY NR:

2023/284 AT 07/1923Z ’ i
Joe Hof

NEXT ADVISORY: 08/0130Z . .
CADEMA has been advised that a departure from the HAV airport had to return due to an

v . IMAGE PROVIDED BY: - . -
S o S GOOGLE EARTH emergency. The flight landed and has been towed off the runway. The airport is now cpen and
oogle Earth . ;
y 9 R operations are returning to normal 137 Al
IMPORTANT: THIS ILUSTRATION IS MERELY INFORMATIVE AND FOR SITUATIONAL AWARENESS ONLY. SHALL NOT TO BE USED FOR FLIGHT PLANNING PURPOSES. 1 3 &
ik



'No Country Left Behind (NCLB)

The No Country Left Behind (NCLB) initiative highlights ICAQO’s efforts to assist States in implementing ICAO
Standards and Recommended Practices (SARPS). The main goal of this work is to help ensure that SARP
implementation is better harmonized globally so that all States have access to the significant socio-economic

benefits of safe and reliable air transport.

The NCLB effort also promotes ICAQ’s efforts to resolve Significant Safety Concerns (SSCs) brought to light
through ICAQ’s safety oversight audits as well as other safety, security and emissions-related objectives.

CANSO
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In Concert with ICAO

CADENCE is designed to implement the processes and procedures

from ICAO DOC 9971.

Manual on Collaborative
Air Traffic Flow Management

15

Civil Air Navigation Service Organisation
Air Traffic Flow Management
Data Exchange Network for the Americas

CADENA
Air Traffic Flow Management
and
Collaborative Decision Making
Procedures Manual

January 9, 2023
Version 5.9

CANSO  ~/oena 2
| ,_:’/1
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BENEFITS — Examples

Qualitative Benefits - understood intuitively

' |
4

* More information sharing, better decisions

* Better coordination, better decisions

* Better decisions, more benefits g
=1

ol ol 2" b I

imA
bt b Oy R
o
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-
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Quantitative (monetary) Benefits
e UAL - Hurricane Maria Recovery Operation Case Study — $1.0M-$5.4M

* JBU - Return Home from Hurricane Maria Case Study — $182.0K e

e AAL - Jamaica Loss of Radar Surveillance Case Study — $225.0K Numbers in this briefing should
 CPA - Jamaica Loss of Radar Surveillance Case Study — $175.5K not be interpreted literally,

* UAL - Colombia Loss of Satellite Comm Case Study — $192.0K however, the savings achieved

e VOL - Filed FPLs via CADENA OIS while AFTN outage - $690.8K by stakeholders are real

* DAL - PASA Optimization Trial (ATL-LIM) - S384.0K/yr, 835,360kg of CO2 N J

* BWA - PASA Optimization Trial (POS-MIA) - $160.2K/yr, 271,934kg of CO2
* UAL - PASA Optimization Trial (IAH-PVR) - $296.0K/yr, 307,168kg of CO2

* ARG - PASA Optimization Trial (EZE-MIA) - $209.4K/yr, 375,944kg of CO2
* VIV —SENEAM SDR Trial — $677.1K/yr, 675,040kg of CO2

CANSO
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Approaches

* step-by-step
* simple-to-achieve
* do the best you can

A

r%

’°-.

v

Regional FRA

r ® :
= STEP 5: Regional Free Route
— Airspace

Strategic Direct
5 Routing (SDR)

STEP 4: Strategic Direct Routing

Trial UPRs (previously
Optimized E2E Routes)

STEP 3: Trial User Preferred Routes
[

o PASA E2E Routes
o ©®
STEP 2: Planned Airway System
PASA Alternative (PASA) End-to-End Routes

STEP 1: Planned Airway System
Alternative (PASA) Routes

17
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Aligning the Regional Goal with ICAO GANP/ASBU

DCTs are established at national and regional levels and made
available for flight planning (with published conditions of use).
DCT is an early iteration of the FRA.

v Reduced flight time
v’ Fuel savings

Free Route Airspace (FRTO-B1/1) v/ CO2 savings

FRA enables airspace users to fly as close as possible to what they
consider the optimal trajectory without the constraints of a fixed
route network structure.

CANSO
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Step by Step Approach to FRA:
Step 1 PASA Routes “e%e

= PASA Routes are established contingency routes that can be used
temporarily to circumvent airspace impacted by a significant

event (e.g., major hurricane, complete power outage, satellite . Z ° STEP 5: Regional Free Route
outage etc.). The implementation of PASA routes must be v Alrspace
coordinated with the appropriate ANSPs through their Flow NEW Strategic Direct
Management Units prior to use. PASA routes can be found on the Fs Routing (SDR)

£ o

STEP 4: Strategic Direct Routing

CADENA OIS under Information > Reroute Repository. =

= PASA Routes mitigate risk the risk involved when circumventing NOW . .
. Trial UPRs (previously
airspace becomes necessary. / Optimized E2E Routes)

= Risk is mitigated during PASA route development by working

closely with all ANSPs involved in the route. / . PASA E2E Routes
[
° STEP 2: Planned Airway System
Alternative (PASA) End-to-End Routes

STEP 3: Trial User Preferred Routes

STEP 1: Planned Airway System
19 Alternative (PASA) Routes



CADENA OIS PASA Routes Repository

ORIG DEST NORTHBOUND

SBGR  KMIA ... UKBEV UZ26 BSI UZ26 BEL UAS55 TRAPP ULA54 ILURI A555 COY RTE4 BON A636 | AVOID TNCF - EAST
KATOK UAG36 PTA L463 JUELE ...
SBGR  KMIA ... UKBEV UL201 ASTOB UL201 ISVOM UMG56 BUVKA UMES6 BNS URG40 MLY UL417) AVOID TNCF - WEST

LENAX UL795 BEXEN UM347 ZEUSS ...

SBGR  KATL ... UKBEV UL201 ASTOB UMA417 MOTVI UMS549 MTU UM782 LONAX UL417 LENAX | AVOID TNCF - WEST
UL795 BEXEN UM347 ZEUSS Y217 OCTAL Q77 ETORE SHRKS LAIRI ...

SBGR  KIFK ... UKBEV UL201 ASTOB ABIDE UM782 MTU UQ108 OTAMO UA301 MLY UL417 AVOID TMCF - WEST
BORDO B760 ZBV RAMIT AR18 DIW ...

SBGR  KIFK ... UKBEV UZ26 BSI UL452 ACARI UA312 LEPOD UG449 ANADA G449 DDP G431 AVOID TNCF - EAST
ELMUC LAMER L453 PAEPR HOBOH SILLY ...

SBGR  KIFK ... UKBEV UL201 ASTOB ABIDE UM782 MTU UQ108 OTAMO UA301 MLY ULA17 AVOID TNCF - WEST

BORDO B760 ZBY RAMIT AR18 DIW ...

SBGR  KIAH ... 5CB UM415 EVNES ABIDE UM782 TAKUX DCT SUVUM UM782 KEHLI ... AVOID TMNCF - WEST
[ R E—
SKBO  KMIA ... KOMBO UW1 PIE UW34 LFA UWE8 BRM UW14 ENA DAREK UA561 GND UA324 AVOID TNCF - EAST
FOF UA312 ANU G633 COY RTE4 BQN A636 KATOK UAG36 ALBBE ...
SKBO  KMIA ... GIKPU UQ120 PADUD DAGAN UL542 OTAMO UA301 MLY UL417 NEFTU URG25 AVOID TMCF - WEST
ENAMO ...
SKBO  KMIA .. PIE UW34 LFA UWS8 BRM PBL MIQ UDIMA MEGIR POS GND UA324 FOF UA312 AVOID TNCF - SOUTH AMND EAST -

AMNU G633 COY RTE4 BQN A636 KATOK UAG36 ALBBE ...

OIS also hosts information such as:

e ATFM Daily Plan e Reroute Data
* Contingency Form e LOA List
* Airport Capacity e Airspace Capacity

TNCF = Curacao FIR

20
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Step by Step Approach to FRA:
Step 2 PASA E2E Routes

= PASA End-to-End Routes are temporary routes requested by
airlines/stakeholders on an ad hoc basis (i.e., when needed). PASA
End-to-End Routes must be approved by all ANSPs, through their Flow
Management Units, in which any segment of the route occurs.
Airlines/stakeholders submit these route requests via the CADENA
Operational Information System webpage.

= PASA Route risk is mitigated by following a
standardized coordination process that
involves all impacted ANSPs and by having a

centralized point of coordination (i.e. m J
CADENA).

r ® .
= STEP 5: Regional Free Route
‘é‘-' Airspace

NEW
Strategic Direct
= Routing (SDR)
£ O

STEP 4: Strategic Direct Routing

ow
Trial UPRs (previously
Optimized E2E Routes)

STEP 3: Trial User Preferred Routes

-
AR
"
-—
-—
-

N

PASA E2E Routes

STEP 2: Planned Airway System
Alternative (PASA) End-to-End Routes

STEP 1: Planned Airway System CA N so

21 Alternative (PASA) Routes



CADENA OIS: PASA E2E Routes

Main

Weekly Conf

Hurricane Conf
Contingency Form
ADP Link Files

PASA Route Requests
Contact List

Lessons Learned

CADENA Manuals

1l

A D E L T A DeltaAir Lines

v Create new PASA Route Request

® Chatf} ?Help % Settings ® Logout

To ANSP(s) > Requestor

Flight# DAL150 Flight Date = 22/Apr/2021 Dept Time 22

B SPJC ISREN2F ISREN DCT GYV DCT TINPADCT LEVOR DCT GCM DCT IKBIX Y183 PEAKY Q87 MATLK Q77
SHRKS DCT LAIRI DCT LARZZ JJEDI2 KATL

City Pair SPJC KATL

00 uTC

Plot Save as Template Submit

En-Route [}

BOEE O

22
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Samples: CADENA PASA E2E Routes

PASA ROUTE REQUEST DEC 31, 2020

o,
s
Q
Q
?
+
Q
4‘
4. AA 957 D.e~c 31,20?0 Santiago, Chile
PASA ROUTE REQUEST OCT 7, 2020 =3 ‘
elss = O
3

PASA ROUTE REQUEST NOV 16, 2020 | ;=== oy

23



Step by Step Approach to FRA:
Step 3 Trial UPRs

= Trial User Preferred Routes (UPR) - Routes requested by the airlines that optimize

the route between a specific city-pair. UPRs must be approved by all ANSPs,
through their Flow Management Units, Area Control Center managers, or Civil
Aviation Authorities, as applicable, in which any segment of the route occurs.
Once a UPR is approved for the trial, it will be available for a specified period of
time (i.e., trial period) and a specific airline. The purpose of the route trials is to
determine the operational feasibility of the routes and once the operational
feasibility of the routes is verified, to have them published via AIC/AIP. After the
States publish the route segments within their AIC/AIPs, those segments may be
used by all airlines for any city pair until further notice.

Trial UPRs mitigate risk associated with optimizing routes (i.e.
transitioning to direct routes). J

The risk associated with the development of Trial

UPRs is mitigated by coordinating with each ANSP J
and by starting with short trial periods (e.g., one

leg, then round trip, then one week etc.)

r ® :
= STEP 5: Regional Free Route
Téf Airspace

NEW

Strategic Direct
Routing (SDR)

STEP 4: Strategic Direct Routing

> 4

-

-

-

-~

- o
y _J
r_J

-
1
'
—
-—
-

NOW

Trial UPRs (previously

Optimized E2E Routes)
STEP 3: Trial User Preferred Routes

o PASA E2E Routes
. .

STEP 2: Planned Airway System
Alternative (PASA) End-to-End Routes

STEP 1: Planned Airway System ‘ A N so

24 Alternative (PASA) Routes



Trial UPR - 90-Day Trial Benefits

ADELTA
Delta Airlines

KATL<SSPIC
Jul9-0ct 6, 2021

Savings 90-Day 1-Year
Flight min: 515

Fuel (Ib): TSN YA

CO2 (kg): PAS RS
Cost (S): L REE]
{ Aerolil as
= eroiiheas
Caribbean Airtines Argentinas
) . Qﬂpﬂ
UNITED JJ Airlines 2
.
QL

AmericanAirlines

1-Year
Time (min)  Fuel (kg) CO2 (kg) Cost (USD)
KATL<->SPJC DAL 2,089 267,520 845,360 384,033
KATL<->SBGR DAL 1,175 140,693 444,590 209,625
TTPP<->KMIA BWA 1,038 86,055 271,934 160,170
KIAH<->MMPR UAL 2,263 97,204 307,168 296,027
KATL<->SAEZ DAL 5,446 461,228 1,457,480 848,135
SAEZ<->KMIA ARG 1,115 118,970 375,944 209,420
KMIA<->SPJC AAL 2,089 267,520 845,360 384,033
MMUN-->SAEZ ARG 410 46,939 148,327 106,347
SKBO-->KATL DAL 1,837 235,147 743,064 375,528
MPTO-->KLAX CMP 1,166 40,723 128,684 149,782
KATL<->SAEZ DAL 3,297 657,546 2,077,844 866,083
KATL<->SCEL DAL 2,977 434,709 1,373,681 652,274
CANSO
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Trial UPR - 90-Day Trial Benefits

1-Year
Time (min)  Fuel (kg) CO2 (kg) Cost (USD)
2021-2022 KATL<->SAEZ DAL 5446 461,228 1,457,480 848,135
2022-2023 KATL<->SAEZ DAL 3,297 657,546 2,077,844 866,083
1-Year
Time (min) Fuel (kg) CO2 (kg) Cost (USD)
19,455 2,393,025 /7,561,957 3,793,322

CANSO
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Step by Step Approach to FRA: ot
Step 4 SDR

= Strategic Direct Routing (SDR) allows users to plan a route using any
named waypoints within a specified volume of airspace as long as the ¥ 4 ®  STEP 5: Regional Free Route
route complies with parameters set by the State. The parameters may - Airspace

include restrictions such as hours in which SDR rules apply, at or above

. . . . : Strategic Direct
altitude requirements and maximum distance between waypoints. Users 7 Routing (SDR)
must file flights via authorized (i.e., published) routes to the entry and £z
exit point at the boundaries of the SDR airspace volume; that is, the SDR

system only applies inside the defined volume of airspace. SDR is NOW . .
idered to b . he imol : fthe Free R Trial UPRs (previously
considered to be a transition to the implementation of the Free Route / Optimized E2E Routes)

-
AR

STEP 4: Strategic Direct Routing

"
-—
-—

-

Airspace (FRA) concept.

STEP 3: Trial User Preferred Routes

= SDRrisk is mitigated by limiting th b
.rl.s 'Sf mi |.ga. ed by limiting the num er.or / e e—
participating airlines and the hours of the trial. P

STEP 2: Planned Airway System

Also, operational feedback is reviewed weekly. Alternative (PASA) EndtorEnd Routes

STEP 1: Planned Airway System
Alternative (PASA) Routes

CANSO
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Strategic Direct Routing (SDR) Trial

Mexico’s SENEAM SDR Trial

e SENEAM determined the trial requirements (e.g., 0500Z-1100Z, from Oct
3-31, 2022, FL290 and above, entry and exit point specification, and
airspace specification)

* SDR Trial started with 3 airlines participating
e Currently nine participating airlines

* SDR Trial risk is mitigated by starting with just a few airlines during
limited hours with carefully designed rules

4 Collaboration between h ‘/

r ® .
= STEP 5: Regional Free Route
— Airspace

Strategic Direct
Routing (SDR)

STEP 4: Strategic Direct Routing

> 4
-
-
-~
-~
r _J
- o
y 4

-
AR
"
-—
-—
-

NOW

Trial UPRs (previously
Optimized E2E Routes)

STEP 3: Trial User Preferred Routes

PASA E2E Routes

STEP 2: Planned Airway System
Alternative (PASA) End-to-End Routes

STEP 1: Planned Airway System CA N so

28 Alternative (PASA) Routes



SENEAM SDR Trial — Viva Aerobus Benefits

Nov 1-Dec 31, 2022
Nov 1 - Dec 31, 2022 Saved Per Flight
City Pair No. Time (min)  Fuel (kg)  CO2 (kg) Cost (S) |[Time (min) Fuel (Ib) CO2 (kg) Cost(S)
KLAX-MMGL 24 88.0 3,592 11,351 11,745 3.7 150 473 489
KLAX-MMMX 28 28.0 1,134 3,583 3,730 1.0 41 128 133
KORD-MMGL 26 67.0 2,358 7,451 8,634 2.6 91 287 332
KORD-MMLO 2 5.0 199 629 663 2.5 100 314 332
MMGL-MMT] 22 26.0 1,930 6,099 4,183 1.2 88 277 190
MMLO-MMT] 9 44.0 1,600 5,056 5,712 4.9 178 562 635
MMMD-MMMX 31 93.0 3,254 10,283 11,968 3.0 105 332 386
MMMX-MMMD 25 51.0 1,588 5,018 6,402 2.0 64 201 256
MMMX-MMT) 11 22.0 1,016 3,211 3,033 2.0 92 292 276
MMTJ-MMGL 111 61.0 8,346 26,373 12,944 0.5 75 238 117
MMTJ-MMMX 48 265.0 6,678 21,102 31,976 5.5 139 440 666
MMTJ-MMMY 35 35.0 2,296 7,255 5,383 1.0 66 207 154
MMTJ-MMUN 24 48.0 2,040 5,095 6,473 2.0 85 212 270
Total 396 833.0 36,031 112,507 112,845
4,998 216,186 675,040 677,073
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SENEAM SDR Trial Benefits Summary

1-yr Estimate | Time (min)| Fuel (kg) CO2 (kg) Cost (S)
AeroMexico 1,168 51,157 161,655 | S 158,749
Delta 517 51,586 163,012 | S 93,805
Emirates /76 10,783 34073 | S 16,446
United 1,626 | 178,122 562,865 | S 278,298
VivaAerobus 4998 | 216,186 675,040 | S 677,073
Total 8385 507,834 1,596,645 S1,224,371
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Contingency Event Handling

ACCs [ ] ANSP Contingency Form to help collect
© Evacuatlgn pertinent contingency event information, put all of the
© Rgdar failure o _ available information in one form, and display it on the
© Alz/GLound (AI/G)di:-om]rcn-L:mcatlon failure CADENA OIS for stakeholder situational awareness.
o Telephone or landline failure
. ANS
o Power failure CANSO =75
. . . ANSP CONTINGENCY FORM
o Flight data processing system (FDPS) failure mpactea Faciey f Sector
o Staffing shortages ReEH
H Type of Contingency
O Work Stoppages (Strlkes) OCcommunication OFacility Osurveillance Ostaffing Oother
Severe weather / natural phenomena berai
o Hurricanes / tropical storms e st messures
O Volcanic eru ption :Ihfiles—in-tr-ail[MlT:l :IM'lnutes-in-—traiHMlNlT] O RE-IDLIT-:-IHE
O Ea rt h q u a kes O Airborne Haolding O Ground Delay Program (GDP) O Ground Stop (GS)
Ai rpo rts D:IE:rilspace Flaw Program (AFF)
o Aircraft accidents / incidents
FMU outages O TTZP O TiEs O swZm O THCF O mDCs
o Equipment failure o cwme o e
o FMU services not available CEe T mwe mme B
Off-Nominal (Unusual) Events Start Time
o Global pandemic (COVID-19, for example) atime CANSO
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Contingency Event Handling

CADENA Advisory has two types, Urgent
and For Your Information (FYI) to notify
contingency events.

Contingency Event and Checklists mitigate
the impact of such events through a ready-
reference checklist when the unexpected
happens. It describes the initial and
following ATFM actions that the impacted
ANSP should take depending on the event.

CADENA Ad Hoc Web Conferences allow
participating ANSPs and stakeholders to
discuss and work on solutions to pressing
operational issues.

32

1: Evacuation of an ACC

Impacted Facility: ACC (Name)

Initial ATFM Action

Follow-Up ATFM Actions

Whichever FMU receives the
information first, notify your
adjoining FMUs

Stop departure traffic under
your FMU's jurisdiction that is

filed to/through the impacted
ACC's airspace

Coordinate airborne holding, if
necessary

Coordinate re-routes for
existing, airborne traffic, if
necessary

Notify stakeholders, as able

Post an Urgent Advisory on the
CADENA 0I5

Notify CADENA and ICAQ leadership as soon as possible
Gather information on:

o How long is the ACC expected to be out of service?
o What is the impact to demand and capacity?

o Have aircraft diverted?

o Ifso, how many and to which airports?

CADENA leadership will, as soon as possible, schedule and
conduct a CADENA CDM web conference, including airspace

users, to relay available information and establish next
steps

NOTE: The situation may require scheduling a daily webex
for the first few days of the event

For a potential long-term evacuation, discuss and
coordinate alternate routes

Evaluate potential demand on the alternate routes and
coordinate TMMSs, as applicable

Ensure the appropriate NOTAM is issued and updated

CANSO



Contingency Event Training

CADENA ATFM and CDM Procedures Manual consists of sections that describes
contingency event handling and contingency related forms and lists.

 CADENA offers annual hurricane training in every spring since 2017.
 CADANA also offers quarterly contingency training.

e CADENA’s contingency training is realistic scenario based and ANSPs, airlines, and other
stakeholders plays their role to ensure that they became proficient on their roles.

Our goal is to train like we respond!

e Operational and personnel safety come first!

* Ensure good communication and teamwork among all the stakeholders.
e Use the capabilities of the CADENA Virtual Support Team (VST).

* Use the procedures in the CADENA ATFM/CDM Procedures Manual

* Use the capabilities in the CADENA OIS, Flight Radar 24, and
CADENA WhatsApp. CANSO



Hurricane Briefing Template

HURRICANE (NAME) UPDATE — 1400 UTC - DATE CANSO &Eﬁ HURRICANE (NAME) UPDATE - 1400 UTC - DATE CANSQO ﬂ:ﬁ}
ANSP Name ANSP Name

CANSO (2%

HURRICANE (NAME) UPDATE - 1400 UTC - DATE s ANSQ (‘:A_EJ}} HURRICANE (NAME) UPDATE - 1400 UTC - DATE
ANSP Name

ANSP Name

CANSO



Hurricane Event Contingency Training

CADENA
Contingency
covetcs s moser | OTM
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OIS BENEFITS - Operational Examples
La Soufriere Volcano in Saint Vincent and Grenadines

La Soufriere volcano began
visibly active in December

2020, before a full-blown
eruption on 9 April 2021
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Event is Communicated via

WhatsApp CADENA Group

CADENA OIS Urgent Advisories
and the associated push email
notifications

CADENA Ops Group email
notifications

Weekly Operational Web
Conferences

Piarco ACC updates posted on the

CADENA OIS
CANSO



CADENA Status Update of La Soufriere Volcano

Status Briefing
uploaded to the
CADENA OIS

CADENA

........

CADENA
LA SOUFRIERE
VOLCANO ERUPTION
UPDATE

SATURDAY, APRIL 10, 2021
1400Z

LA SOUFRIERE VOLCANO UPDATE - 1400 UTC — APRIL 10, 2021

PIARCO UTA/CTA/FIR GENERAL
INFORMATION

TBFB
AD539/21 NOTAMR AD534/21

Q)
TTZPQNMAW/IV/BO/AE/D00/99 REROQUTES WILL BE
9/1304N05929W175 IMPLEMENTED TACTICALLY
A) TBFB B) 2104092325 C) PLEASE REFER TO SLIDE 7
2104101600 FOR ROUTE IMPACTS
E) DVOR/DME 'BGI' 112.7 MHZ
CH74X COMPLETELY
WITHDRAWN. DO NOT USE

NOME

A

canso
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CADENA

THE PIARCO FIR

LA SOUFRIERE VOLCANO UPDATE - 1400 UTC — APRIL 10, 2021

PIARCO UTA/CTA/FIR GENERAL
INFORMATION

Low to Medium

WOLCANIC ASH — Affecting large
portion of the Piarco UTA/CTA/FIR.
Please see SIGMET on next page.

Adequate

No other Significant Weather in the
forecast within the Piarco FIR.




FAA Space Operations and
CNES share operational
information, such as:

Launch schedules

Launch sites

Launch AHAs with coordinates

Re-entry AHAs with coordinates

2BI6N BO36W
ZB3TN BOOEW
2BISN TS0IW
ZBIIN TH3W
2B30N TI5TW
2E32N 8033W

Coordination - Space Operation

Aircraft Hazard Areas - AHA Coordinates

LETTER OF AGREEMENT
EFFECTIVE: DECEMBER 3, 2020

SUBJECT: CANSO ATFM DATA EXCHANGE NETWORK FOR THE AMERICAS (CADENA) SPACE
LAUNCH AND RECOVERY PROTOCOLS

The participating CADENA Air Navigation Service Providers (ANSPs) and the Federal Aviation
Administration (FAA) Air Traffic Organization (ATO) Space Operations office (ATO Space Ops)

enter into this Letter of Agreement (LOA) to facilitate the safe and efficient movement of space
launch and recovery between and through participating ANSP flight information regions (FIRs).

1. PURPOSE: The purpose of this LOA is to facilitate the safe and effident movement of
space launch and recovery operations bebween and through participating ANSP FIRs. This LOA
promotes communication, collaboration, and coordination bebween the participating ANSPs and
ATO Space Ops regarding space launch and recovery operations. The information shared
among participating CADENA participating ANSPs and stakeholders is for the sole purpose of
aviation safety.

2 SCOPE: This agreement establishes a commaon regional, cross-border air traffic
management (ATM} communications protocol, a seamiless operational atmosphere that
incorporates common operating procedures and practices, and a parformance reporting and
review structure and process. The operations described herein are for use by particpating
CADENA ANSPs and ATO Space Ops to provide space launch and recovery information. This
LOA is a non-binding regional operational agreement and is not intended to replace any local
agreements or any other LOAs between participating ANSPs.

3. BACKGROUND:

a. CAMS0' main objective is to support its Members and participating stakeholders in
the provision of safe, efficient and cost-effective air navigation services worldwide. The CANSO
Operations Standing Committes (05C) provides operational leadership and expertise in the
i itation of ATM imp vents, including commercial space operations, and identifies
future technologies and procedures to help transform global ATM performance. The collaborative
waork of the: OSC with the CANSO Regional Directors is instrumental in halping Mambers achieve
seamless airspace globalby.

b. The ATO Space Ops main objective is the integration of launch and reentry missions
in a safe and efficient manner.

Pagelofd
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How CADENA helped Radar Outage Situation in Panama

 On March 2, 2023, Panama lost the radar signal leading
to a surveillance outage in the Panama FIR north sector.
Panama issued MITs to support non-radar operations.

©)
©)
©)

MITs caused big issues to neighboring ANSPs.

Airlines experience a huge delay.

CADENA Contingency Procedure was not followed because
Panama is not a CADENA member.

I/-

e CADENA held Ad Hoc web conference on March 2, 3, and 6 to facilitate the
coordination of reroutes, informed surrounding ANSPs and stakeholders, and provided
a forum for questions.

o Generated the reroutes for airlines to avoid the problem area and coordinated with east bound

route with Colombia and west bound with COSECNA.

o Regional teamwork and cooperation was outstanding!

e The radar was recovered on March 8, 2023.

CANSO
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OIS BENEFITS - Operational Examples

COVID Situation
* Display of:
»The daily COVID-19 operational limitations report

> Alternate aerodromes information

> Airline and ANSP outlook for future air traffic
operations

* Coordination regarding:
» ATC-Zero events (ACC closures)

»Vaccine Priority Flights
»PASA Route Requests

 Push email notifications
CANSO
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Background of CADENCE

LOA between CGH Technologies and CANSO

Cindy Troutman

Simon Hocquard

President CGH Technologies, Inc CANSQ Director General

CANSO and CGH Technologies virtual signing — CADENCE
(March 22, 2021)

* CGH Technologies built the CADENA OIS under
the contract with the FAA.

 CADENA OIS technology has been transferred
from the FAA to CGH Technologies.

41

The agreement secures the provision
of a purpose-built collaborative
software platform based on the
successful regional initiative,
CADENA.

CADENA OIS version-3-2 latest is the
baseline for the CADENCE OIS v1.0.
The baseline CADENCE OIS is offered
at no cost to regions and functional
groups for 20 years.

CGH Technologies will support the
CADENCE OIS for 20 years.

CANSO



r Next Steps
e CADENCE TF is available to discuss

with ICAO APAC stakeholders to

¢ provide:
v' Additional operational, technical, and training
information.

v" High level demonstrations to management.

v’ In-depth demonstrations to operational staff.

CANSO
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Thank You!



