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Today’s Arrival Operations

Weather is a primary reason for discontinuance of time-based
metering

Current operational system cannot adjust its scheduled times of
arrival (STAs) for aircraft that need to deviate around weather

Traffic Managers and Controllers revert to less efficient methods
of managing arrival traffic flow in weather

 Implement conservative alternate routes hours in advance
 Miles-in-trail (MIT)

e Tactical deviations by controllers



What is DRAW?

Traffic management decision support tool that proposes reroutes to improve

arrival traffic flow

e Sustain metering operations in the presence of weather

e Find efficient arrival routes

e Offload meter fix demand (future capability)
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Timeline GUI

- Trial Planner

e |Initially developed in CTAS, currently being integrated into TBFM

 Reroute candidates automatically identified and posted on DRAW Advisory List
e Hourly atmospheric updates (NOAA RR)
e ERAM traffic feed from home and adjacent Centers
e Two-hour convective weather forecast (CIWS, CWAM)

* Integrated Route and Schedule Trial Planner
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CIWS*: Corridor Integrated Weather System (precipitation, echo tops)
CWAM*: Convective Weather Avoidance Model (pilot deviation model)

*- Products of MIT Lincoln Laboratory 5



Route Correction to Avoid Weather and Maintain

Accurate Schedule Time of Arrival

AC2 Current scheduled times of arrival do not
j( reflect the need to deviate for weather
— AC2
+ Meter — AC1
Fix 1
Current
Flight Plan .
Freeze ME1

Horizon




Current scheduled times
of arrival and delay

AC5
J( ~AC5 3
AC4J(*.‘ ~ AC4 3
AC3 3( Son —ACS 2
4 - AC2 1
3( — AC1
. Meter
ACZ g ;\?f 4 Meee | 1
Freeze Current MF1 MF2

Horizon Flight Plan




Individual  Group
Advisory  Advisory

GP ACID/DEP/ARR

EJA763/KAPA/KDAL
JTL25/KBIC/KDAL
SWA1131/KSEA/KDAL
N224KL/KMEV/KDAL
AAL12B/ZSPD/KDFH
AAL2423/KMSP/KDFW
AAL9655/KAEBQ/KDFW
AAL1402/KSEA/KDFW
ENY3246/KRAP/KDFW
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By
Meter Fix

VRDB78/KLAX/KDAL
CPZ5731/KLAR/KDFW
AAL1547 /KLAS/KDFW
SKW4525/KSLC/KDFW
ASAB62/KSEA/KDFW
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DRAW Advisory List

Proposed
Arrival Route

TRANS _STAR/AUK

GREGS.JFRYE3
GREGS .NANDR3/1
GREGS .NANDR3/1
GREGS .NANDR3/1
ZUBOV.JOVEM3/1
JONEZ .CAINE2
LAYMN . JOVEM3 /1
DEBBE.JOVEM3/1
DEEBE.VKTRY1

GREGS . NANDR3
POTTY.VKTRY1
DEEBE.JOVEM3/1
HOFFF.VYKTRY1
BEOOVE .SOCKK2/1

STATUS

DRAW Status
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OK: Weather Deviation Route
ALT: Alternate STAR




Traffic Management Coordinator

DRAW System

DRAW Advisory List

Select single or
multiple flights

Trial Plan Route and
Schedule

Evaluate
Reroute

Coordinate/Implement
Reroute(s)

Voice

Notional DRAW Reroute Process

Voice

Area
Supervisor

ABRR
Sector Controller(s)
Data Comm Voice
AV
Flight(s)




# Integrated Route-Schedule Trial Planner Concept

Route Trial Plan
(Manual or Algorithm)

)
>
Flight Plan

Trajectory
Synthesizer

Trial ETAs

Trial Planning Layer

Dynamic Planner

: Trial STAs
Arrival Scheduler |—
* Meter Fix l
e Terminal Metering Points I
* Runway _
STAs
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DRAW

Integrated Route and Schedule
Trial Planner Example

11



13:04:24
BEP/TRAN. STAR.DEST SAV TRANS.STAB/AUX  STATUS

EMIFH/HYDES . JFRYES

3 RIAASMDAND . JOVEMI H

DALEET/AZZ0 KMSFHOFFF . VKTRY1 D RAW Fl |ght Data B | Ock

AALT135/MDRT EDSM/HOFFF . VETRY!

ENY3407/E145 RCMI/ IBARE . VKTRY! .

GIS4850/CRI7 KORD/ TEAKE . VKTRY1 -

ASHSTET/CRIS KSDE/ TRAKE . VKTRY AdV|SO ry (CU rre nt Fllght Plan)

AAL1250/MDE2 CYYE/ TRAKE  VKTRY

AAL2263/MDE3 KCMH/ 1B

AAL2303/MDB2 KORD/ TBAKE . VK o

AALZZ1S/MDET EDTH/ THAKE . VETRY1 LISt

ENY3235/E145 REML/ IBARE . VKTRY!

AAL1OT4/MDES KIND/TEAKE . VETRY1

AAL1218/MDRT KSLC/MDAND . VETRY 1. KDFW 1.3 DERRE.VETRY1/1
2

ENVIETT/E145 EPLA/POTIY VETRYI.KDFW  27.7  JONEZ.CA
T PEE YLD I LT, = ocn

poaoooooooaooaonononn

<ENY3198
[DALEE? 1
[ GI54850 1 WA CAALZ404
FCASHSZRS
TEMYI248 3
AAL1Z . AALL4ZE
AALIZIGT Al y F TEMYZIRF
AALZE03 5 SCAALLOLZ 1
4AALZEL
CAALITE

CAAL2363

AALZ269
AALLLES
ENYIZES

AALLIOT4

TASHSTSA
ASHSZ72
SCNS0E
SWAL1SE
TAAL2305
< SWAZIH]
N42SEZ A AL
[ NESABa
TUAE221 \ T < AALS42 1
ASHSHEZ 1 N NKS8608
CAALTEOS
LTAALLIZLT 1 3 S AALOTS
<JALL1Z —CASHS789
—<AALLOSE

=mETO451
FSWALLEF

5] . MF DE GG FE KN BO MFP FE KN BO KA SA FIBE MP KA SA FI BR
All Runways 1 All Runways All Runways All Runways All Runways 3 All Runways
—

Trial Planner Window




Fekgys Panels Options Help Mlert Cri 2 ST 13:05:02
ACTDSTYPL DEFSTRAN. STAR.DEST 5 STARSAUK

SWASZEI/E73E KMOM/HYDES . JFRYES . KDAL - AIRRE .CRIKTI
JAL12/BTEE RIAAMIAND . JOVEMS . KDFH . JJOVEM3
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DALEGT/A320
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KCMI/ TEAKE . VETRY1 . KDFH
KORDY TBAKE . VETRY1 . KDFH
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KCMHS/ TBAKE . VETRY1 . KDFH
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GF ACIDS TYPL DEFSTRAN. STAR.DEST HAV TRANS . STARSAUN
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ASHE7E7 /TR KSDF/ TBAKE . VKTRY1 . KDFN A JONEZ.CAINEZ ALIZSO/NOBZ  CYYZAKDEW JONEZ
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Month

Arrival
Metering

DRAW vs.
No-DRAW

# of Weather
Scenarios

# of TMCs

# of Sectors

Reroute
Coordination

Notes

HITL #1

May 2017

SW DFW arrivals in
ZFW

X

4

4
5

Auto

First end-to-end TMC-
>metering fix DRAW
study

6 Storyboard runs

HITL #2

October 2017

NW & SW DFW
arrivals in DFW

X

4
7

Auto

TMC and Controller

sessions on separate

days,

16 TMC-Only runs

HITL #3

April-May 2018

SW & SE ATL
arrivals in ZTL

4

4
7

Auto

New airspace and
improved metering
procedures

HITL #4

Oct-Nov 2018

SE ATL arrivals in
ZTL & ZJX

X

2+2
6

Auto + Manual

Included ZJX
controllers and
consulting ZIX TMC

Improved ERAM
metering support




DRAW Status and Next Steps

e CTAS Version

Developed DRAW concept and core functionality

Completed 4 TMC-Controller in the loop simulations with arrival metering

Refined user interface and demonstrated acceptable controller and TMC workload
Demonstrated reduction in tactical Wx avoidance in arrival airspace

Completed closed loop simulations to explore DRAW mitigation of a wider variety or
weather conditions and traffic impacts

e TBFM 4.7 Version

Integration of DRAW functionality
e Arrival Metering (Q2FY19)... currently debugging
e Extended Metering/Coupled Scheduling (Q4FY19)
DRAW-TBFM HitL simulation (July 2019)
e TBFM DRAW Arrival Metering Study
e TMCs Only (no controllers)
o All DFW arrivals flows with variety of weather conditions and traffic loading
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Questions?

Douglas.R.Isaacson@nasa.gov
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Backup Slides
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