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Overview

This report discusses the work completed under this project in support of the FAA’s Collaborative Decision Making Program.  This work focused on two areas:

· Leading an effort to reduce departure delays through the design and use of Coded Departure Routes

· Supporting the design of Airspace Flow Programs as a new collaborative traffic management tool.
The findings focusing on the design and use of Coded Departure Routes have resulted in –

· Development of a new FAA Order defining the use of CDRs.
· Changes in the training of ATCSCC staff in order to ensure the inclusion of greater detail about the potential dynamic use of CDRs during Operations Planning telecons.

· Development of a POET summary report called the Departure Evaluation Tool for Evaluating Reroutes (DETUR), providing a monthly or quarterly report on the use and impact of CDRs for an airport.  DETUR is fully functional as a prototype system, and is  being used by ZOB, ZNY, NBAA and DAL in a prototype evaluation.

· Preparation of recommendations to the CDM Steering Committee and ATCSCC staff regarding additional methods for improving communication about the potential dynamic use of CDRs.
Similar concrete assistance has been provided on the design of Airspace Flow Programs, including work on:
· Strategies for defining initial slot allocations during an Airspace Flow Program
· Developing guidance for dealing with pop-ups during Airspace flow Programs

From a research perspective, this application context has also provided rich guidance on how to more effectively support distributed work in the NAS, and provided demonstrations of the application  of these concepts.

Additional details are provided below.

The Design and Use of Coded Departure Routes

One of the major challenges for strategic planning in aviation concerns uncertainty about weather and traffic constraints, as traffic managers often have to disseminate reroute advisories 2 hours before an expected constraint impacts an airport, and dispatchers file flight plans 60-75 minutes before a flight’s departure.  When the predictions used for these plans are wrong, significant inefficiencies (unused airspace and runway capacity from a traffic manager’s perspective and delayed flights from a dispatcher’s perspective) often result.  To make operations more adaptive, new procedures have been developed.  These procedures involve using predefined Coded Departure Routes (CDRs), and are now being extended to include the dissemination of strategic plans and coordination to explicitly deal with uncertainty. Through this process, the decision about what departure route to actually use for a flight can be delayed until it is ready to depart, avoiding the need to make an early (and potentially poor) commitment to a departure route that may be unavailable at the time the flight taxis out for departure, while still keeping the dispatcher in the loop.  

Background

In order to deal with cognitive complexity, the operation of the National Airspace System (NAS) is distributed among many organizations and individuals.  The architecture for this distributed work system can be characterized in terms of the allocation of control and responsibility, and also in terms of the distribution of data, knowledge, processing capacities, goals and priorities. Within this distributed system, one of the most significant challenges is how to coordinate and adapt plans in the face of uncertainty, given that the level of uncertainty changes over time (Smith, Beatty, Spencer and Billings, 2003).

At present, most procedures for using traffic flow management in order to improve coordination must oversimplify consideration of this time-varying uncertainty.  This is done by making predictions about the most likely scenario and developing a resultant single plan.  Figure 1 is an example of an advisory describing such a plan. 
In this paper, we explore enhanced collaboration between traffic management and the NAS Users which allow them to deal more effectively with uncertainty in weather and traffic constraints.  Instead of a process that communicates a single plan, a process that is currently being implemented by the FAA traffic managers and dispatchers that makes it possible for both traffic managers and dispatchers to communicate constraints and contingency plans.  By communicating within this more expressive framework, data and knowledge are shared in an  efficient manner at an appropriate level of abstraction, in order to allow both traffic managers and dispatchers to plan the actions under their control in a more informed and realistic manner.  

	
	Date: 12/23/2004 12:12   Title: ROUTE RQD /FL   NAME: SNOWBIRD_7

CONSTRAINED AREA: ZDC    REASON: VOLUME

INCLUDE TRAFFIC: ATL/CLT DEPARTURES TO BDL/BED/BOS/HPN/PVD 

FACILITIES INCLUDED: ZJX/ZTL/ZDC/ZNY/ZBW

FLIGHT STATUS: ALL_FLIGHTS

VALID: ETD 231208 TO 231630

PROBABILITY OF EXTENSION: MODERATE

REMARKS: AIRCRAFT FILED VIA A761 OR THE ATLANTIC ROUTES ARE EXEMPT

ASSOCIATED RESTRICTIONS: AS COORDINATED.

MODIFICATIONS: ATL/CLT DEPARTURES ONLY.

ROUTES:

ORIG               DEST               ROUTE

ATL                 BOS                 SPA J14 PXT J191 RBV J222 JFK ORW3                   

ATL                 PVD                 SPA J14 PXT J191 RBV J62 J150 HTO JORDN MINNK       

CLT                 BOS                  RDU J55 HPW J191 RBV J222




Figure 1.  Sample reroute advisory assigning specific reroutes instead of preparing for alternative contingencies.

New Solution

A CDR is a specific route of flight between an origin airport and a destination airport.  An origin/destination pair will often have several CDRs specified between that pair of airports; the CDRs serve as somewhat circuitous alternatives to the nominal route between the two cities.  These CDRs were developed by ATCSCC and ARTCC staff in cooperation with the NAS users under the auspices of the FAA’s Collaborative Decision Making Program (Beatty and Smith, 2000; Smith, et al., 2001; Smith, Beatty, Campbell, et al., 2003). 

Each CDR is identified by an eight character name.  The first six characters are the three character airport IDs of the origin and destination airports.  The last two characters serve to distinguish the different CDRs between those two airports.  For example, Figure 2 lists the CDRs between Minneapolis – St. Paul International Airport (MSP) and Dallas-Fort Worth International Airport (DFW).  Figure 3 depicts them graphically.  
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Figure 2.  All Coded Departure Routes between Minneapolis – St. Paul International Airport (MSP) and Dallas-Fort Worth International Airport (DFW).  Although these routes look like gibberish to the layperson, each one does indeed define a specific two-dimensional flight route from the origin to the destination.

[image: image2.png]




Figure 3.  The purple lines depict all of the Coded Departure Routes between Minneapolis-St. Paul (MSP) and Dallas-Fort Worth (DFW) Airports

Coded departure routes are not intended for everyday use.  They are designed to help aircraft depart when there is a disruption on the normal route, so they tend to curve out around the imagined disruption rather than proceed directly from the origin to the destination.  When the weather forecast indicates that normal departure routes may close, then traffic managers may issue an advisory authorizing the use of CDRs.  When the weather clears, CDR use is discontinued.  CDRs are typically longer than the nominal flight routes.  

These prespecified routes were developed for two reasons. First, the 8 letter abbreviation associated with each CDR, makes computer entry and communication of that route much faster for FAA and dispatch staff (thus reducing workload and expediting route changes).  Second, these CDRs were designed to support a collaborative process for selecting an alternative departure route for a flight when the user preferred route is not available due to a weather or traffic constraint.

More specifically, the initiative that led to the development of CDRs had several underlying motivations. The first was to increase efficiency in communicating changes in the departure route for a flight, speeding up such communication and reducing the associated workload.  The second was to develop a collaborative process that was intended to:

· Provide Airline Operations Centers (AOCs) and other NAS users, along with traffic managers at ATCSCC, ARTCCs, TRACONs and Towers with a process for working collaboratively to develop earlier plans for dealing with predicted constraints in the NAS.

· Provide a set of pre-specified alternate departure routes for specific city pairs that had been approved by all of the involved Centers in terms of the impact on typical traffic flows and constraints.

· Give traffic managers greater flexibility in responding to the often rapidly changing picture regarding available airspace during weather and traffic events, so that departure delays could be reduced. 
· Keep dispatchers in the loop through the early identification of the alternate departure routes that might be selected at the time of departure from an airport. 

As an illustration, see Figure 4, which shows a scenario involving uncertainty about when a storm cell will close off departures out of DTW via CAVVS, making it desirable to have the CDR from DTW via WINGS available as an alternative departure route.  Figure 5 shows an analogous situation for departures out of New York, with weather potentially impacting departures via ELIOT, with COATE as an alternative departure fix.  As indicated in the table in Figure 4, the flight was filed by the dispatcher for departure via ELIOT at 1734Z, but was re-cleared for departure via COATE by a traffic manager at New York Center at 1856Z (Smith, et al., 2005).  This reroute allowed the flight to depart on time instead of having to wait for the weather to clear.
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Figure 4.  Initial information on a specific flight.


[image: image4]Figure 5.  Flexible routing to expedite departure of a flight from EWR-PIT
In terms of making communications more effective, and in reducing coordination time among FAA facilities, CDRs have been quite successful (Smith, 2003).  However, the desired improvement in coordination and preplanning between traffic managers and AOCs and other NAS users has not been as effective.  As one traffic manager indicated (for his Center’s airports):

“The CDRs are usually issued on the taxiway.  The pilot then has to contact his dispatcher to see if the flight meets FAR criteria.  We have had them taxi back to the ramp to take on more fuel or unload baggage.”

While there are Centers and airlines that have developed methods for preplanning when CDRs should be used, this is still the exception and, when it is done, it requires a great deal of effort because communication and coordination is done by phone.  Thus, one of the major factors that has limited the effective coordinated use of CDRs has been the lack of software support for communication between traffic managers and the AOCs and other NAS users.

Preplanning For Alternative Departure Routes

To deal with this issue, a number of steps are being taken to improve pre-coordination concerning the use of CDRs for departures from a given airport.  Specifically, strategic planning telecons are held every 2 hours, with traffic managers from ATCSCC, ARTCC, TRACON involved, along with air traffic control coordinators representing the NAS users.
This information is then included as part of the strategic plan, which is distributed to all FAA facilities and to the NAS users.  Below is an example of the information contained in such a strategic plan regarding preparation for an alternative route.

“For flights departing ZNY and ZBW 1600-2200Z, file on J36/J95/J60 if desired, but prepare for possible use of CDRs on J64 and J80”.
Assuming this strategic planning information is received by the dispatcher before preparing the flight plan for a flight (typically 60-75 minutes before departure), the dispatcher must decide whether it is safe to file a route that assumes the constraint will not impact the flight.  (In the scenario illustrated in Figure 4, in such a case the dispatcher would file a departure via CAVVS; in Figure 5 the dispatcher would file a departure via ELIOT.)   

Given the strategic planning information, the dispatcher would proceed to evaluate that flight for departure using a CDR via WINGS for the scenario in Figure 4 or via COATE for the scenario in Figure 3.  If the dispatcher determined that such an alternative route was safe and effective for the flight should the weather impact CAVVS (Figure 4) or COATE (Figure 5) at departure time, then the flight could be pre-approved for and fueled for this alternative route.  This information would then be included on the flight release, letting the flight crew know that they could accept a clearance on the filed (user preferred route) or the pre-approved alternative.

Just prior to departure, a traffic manager would then evaluate the situation, leaving the flight on the user preferred route if that was available for a timely departure, or moving it to the alternative CDR if that expedited its departure.  This information would then be sent to the airport Tower controller, who would give the flight a clearance for departure on the originally filed route or the alternative CDR, depending upon what the traffic manager had decided.

Note that, in some cases, the dispatcher might choose to not approve the alternative route for some safety or business reason, in which case the flight would either have to take a delay on the ground or the dispatcher would have to request an exception for some other alternative route from traffic management.
Evaluation of CDR Usage
In order to help assess the effectiveness of current practices, a series of 4 focus groups were held with participation by:

· 1 ATCSCC representative from Severe Weather

· 5 ARTCC representatives

· 1 NAVCanada representative

· 1 NBAA representative

· 6 dispatchers and ATC Coordinators from different airlines.

These participants were asked to identify issues associated with the design and use of CDRs, and to propose improvements.  The following issues were identified:
· CDR Data quality:  ARTCCs reported cases where the CDRS used by the FAA did not match those used by NAS users.  (New procedures were developed to ensure that all FAA databases containing CDRS are consistent and up-to-date.  NAS Users were also provided with access to a “gold-standard” source of current CDRs to allow them to check their databases.

· Inhibiting PDARs:  CDRs filed by the NAS Users in response to an ATCSCC reroute advisory are sometimes automatically altered by PDARs, without informing the NAS Users.  This requires a manual response by ARTCC traffic managers to change the flights back to the intended CDR.  Some Centers (such as ZMP) have revised their PDARs to reduce this problem.  It was recommended that the software triggering these changes be modified to inhibit them.
· GA Involvement:  Originally, CDRs were defined for the major airports.  To accommodate the GA community, new CDRs have been developed for some GA airports (such as TEB).  A test was undertaken to develop procedures for use of CDRs by GA flights (placing “CDR prepared” in the Notes section of a flight plan).  Based on testing at TEB, this procedure was found to be satisfactory to both NBAA, ARTCC and Tower staff, and was recommended for National adoption.
· CDRs for aircraft equipped with advanced navigation capabilities:  Recommendations were made to change the order to allow CDRs for aircraft equipped with advanced navigation capabilities.  This order was drafted and approved.
· Development of National MOU for CDRs:  In order to make it easier for NAS Users to participate in the use of CDRs, it was recommended that a single MOU be developed for National participation.
· Dispatching of flights for dynamic use of CDRs:  Four recommendations were developed to help dispatchers prepare flights ahead of time for alternative routes when CDRs need to be used to expedite departures –

-  As discussed above, as part of the strategic planning process, a strategic operations plan is prepared and distributed to all FAA facilities and to the NAS users.  Below is an example of the information contained in such a strategic plan regarding preparation for an alternative route.

“For flights departing ZNY and ZBW 1600-2200Z, file on J36/J95/J60 if desired, but prepare for possible use of CDRs on J64 and J80”.

This planning and communication process is being utilized over the Summer of 2006.

· The Centers have real-time data on departure fix usage (made available via IDS-4).  Such data would be very useful for NAS users as well.   IDS-4 may not be the right mechanism for providing access to such data for NAS Users, but some form of access is recommended in order to help the users  pre-plan flights for dynamic changes in departure routes. 
· Develop the tools to allow planning advisories to be easily created and disseminated that indicate potential dynamic use of CDRs to deal with a developing constraint, and to provide an associated flight list indicating which flights are expected to be affected.

· Provide historical data to indicate which CDRs are likely to be used for dynamic reroutes for specific city pairs, and to indicate where there is a need to create new CDRs (or to eliminate old, unused CDRs).  Additional work on this approach are provided below in the discussion of DETUR.
Historical Reports from DETUR (Departure Evaluation Tool for Evaluating Reroutes) 

Based on the recommendation to provide access to data on the historical use of CDRs for specific city pairs, a special POET function was developed.  This new function was named DETUR (Departure Evaluation Tool for Evaluating Reroutes).  It provides data on the filed, amended and actually flown routes for flights for a given city pair. The logic behind this approach to improve collaboration on the use of CDRs is as follows:

If an informational advisory isn’t available for a given situation, such historical data would at least provide some indication of which CDRs the dispatcher should prepare for.  
In addition, such historical data would be helpful to ARTCCs in designing or refining their CDRs.
Some sample screen captures from DETUR are provided in Figures 6-14.
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EWR-ABQ (39 flights from 07/01/2005-09/30/2005)

# Amended Rcode Route
EWRABQPH KEWR PARKE J6 LIT ABI CME MIERA2 KABQ
<non-CDR> EWR..SBJ..HAR.J152.ROD..VHP.J110. BUM.J134.ICT.J26.PNH.J6.TCC.MIERA2. ABQ
<non-CDR> EWR..PARKE.J6.BWG..ARG..TUL..GAG. .LVS.FRIH03.ABQ
<non-CDR> EWR..PARKE..FIC..DJB..VHP.J110.BUM. J134.LBL.J231.ACH..MIERA.MIERA2. ABQ
<non-CDR> EWR..LANNA..ETX..HAR.J152.ROD..VHP. J110.BUM.J134.LBL.J231.ACH..MIERA. MIERA2.ABQ
<non-CDR> EWR..ELIOT.J80.KIPPLJ80.MCLJ24. SLN.J96.GCK.J18.LVS.FRIH03.ABQ
<non-CDR> EWR..ELIOT.J80.ETX..RAV.J64.BDF.J26. ICT.J134.LBL.J231.ACH..MIERA. MIERA2.ABQ
CDR REPORTS. <non-CDR> EWR..ELIOT.J60.ETX..JST.J152.ROD. J29.FYLLS J110.5CAWT.J19.LVS.FRIHO3. ABQ

EWR July-September 2005 <non-CDR> EWR..BIGGY.)75.COPES.J230.SAAME.J6. HVQ.J78.FAM.J98.SGF .J8.BGD.J142. ACH..MIERA.MIERA2.ABQ
<non-CDR> EWR..BIGGY..PTW.J48.BYRDD.J230.SAAME. J6.HVQ.]78.FAM.J98.5GF.18.BGD. 1142.ACH..MIERA.MIERA2.ABQ
<non-CDR> EWR..PARKE.J6.HVQ.78.FAM..SGF..PER. .GAG..LVS.FRIH03.ABQ

ALL CITY-PAIRS <non-CDR> EWR..PARKE..FIC.J146.J0T.J18.LVS. FRIH03.ABQ

<non-CDR> EWR..ELIOT.J80.KIPPL.LARRL.J80.VHP. J110.BUM.J19.LVS.FRIHO3.ABQ

<non-CDR> EWR..PARKE.J6.HVQ.]78.TCC.MIERA2. ABQ

<non-CDR> EWR..ELIOT.J80.ETX..RAV.J64.FWA.. CAP..BUM.J19.LVS.FRIHO3.ABQ

<non-CDR> EWR..SBJ..HAR J152.ROD..VHP.J110. BUM.J134.LBLJ231.ACH..MIERA. MIERA2. ABQ

Amended

Before Dpt
189

176 |
160 CDRSs not used as Filed Route
152 EWRA 6 KEWR DIXIE V276 PREPI OWENZ LINND AZEZU R511 PAEPR A761 TORRY ARS JA TAY J2 IAH J86 RUTER J13 KAB(
133
126 # Flights Amended to Route Rcode Route
117 EWRABQPH KEWR PARKE J6 LIT ABI CME MIERA2 KABQ
116 <non-CDR> EWR..ELIOT.J80.ETX..RAV.J64.BDF.J26. IRK.J96.GCK.J18.LVS..ABQ
112 <non-CDR> <no data>
<non-CDR> EWR..PARKE.J6.COLNS.J134.BUM.J19. LVS..ABQ
) <non-CDR> EWR..LANNA.J48.MOL.J22.VXV.]146.TUL. .IRW.J74.CNX..ABQ
106 <non-CDR> EWR..ELIOT.J80.KIPPL.J80.AIR.J110. BUM.J19.LVS.FRIHO3.ABQ
83 <non-CDR> EWR..ELIOT.]80.KIPPL.J80.AIR.J110. BUM.J134.LBL.J231.ACH..MIERA.MIERA2. ABQ
80 <non-CDR> EWR..ELIOT.]60.DIMMO.J60.JOT.J18. LVS.FRIHO3.ABQ
80 <non-CDR> EWR..PARKE.J6.HVQ.178.FAM.]198.SGF. 18.BGD.J142.ACH..MIERA.MIERA2.ABQ
70 <non-CDR> EWR..ELIOT.J80.KIPPL.J80.VHP.J110. BUM.J134.LBL.J231.ACH..MIERA . MIERA2. ABQ
68
63
62 CDRSs not used as Filed or Amended Route
61 EWRA 6 KEWR DIXIE V276 PREPI OWENZ LINND AZEZU R511 PAEPR A761 TORRY ARS JA TAY J2 IAH J86 RUTER J13 KAB(
o0 RTE
60 DPT | ARR | Cope FILED | AMEND | TOTAL | ROUTE
i EWR ABQ EWRABQPH 9 1 10 KEWR PARKE J6 LIT ABI CME MIERA2 KABQ
53 EWR ABQ EWRABQ76 ) ) ) KEWR DIXIE V276 PREPI OWENZ LINND AZEZU R511 PAEPR A761 TORRY AR5 JA TAY J2 IAH J86 RUTER J13 KABQ
51 EWR ABQ <non-CDR> ) 7 7 EWR..ELIOT.J80.KIPPL.J80.VHP.J110. BUM.]1134.LBL.J231.ACH..MIERA.MIERA2. ABQ
48 EWR ABQ <non-CDR> ) 2 2 EWR..ELIOT.J80.KIPPL.J80.AIR.J110. BUM.J134.LBL.J231.ACH..MIERA.MIERA2. ABQ
47 EWR ABQ <non-CDR> ) 2 2 EWR..ELIOT.]60.DIMMO.J60.JOT.J18. LVS.FRIHO3.ABQ
43 EWR ABQ <non-CDR> ) 2 2 EWR..PARKE.J6.HVQ.]78.FAM.]98.SGF. 18.BGD.J142.ACH..MIERA.MIERA2.ABQ
40 EWR ABQ <non-CDR> ) 1 1 EWR..ELIOT.J80.ETX..RAV.J64.BDF.J26. IRK.J96.GCK.J18.LVS..ABQ
Fwn | aRN <non-ChRS | 0 1 1 <nn dara L]





Figure 6.  Home page for a DETUR report on departures from EWR from 7/1-9/30/05.
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# Amended Rcode Route
1 EWRORDJ6 KEWR PARKE J6 COLNS J134 FLM 124 VHP OKK OKK1 KORD
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Before Dpt. <non-CDR> . .COATE.J36.FNT..TVC..TADDS..STORY. .PMM.PMM4.0RD
EWR | ORD 189 <non-CDR> ..COATE.J36.BAE..MSN..JVL.JVL4. ORD
EWR | DFW 176 <non-CDR> GREKI.V419.JUDDS..CAM..BRUIN. .MERTO..YCF..YEE..VIXIS..TVC..PMM. PMM4.ORD
RN 6D <non-CDR> ..COATE.J36.FNT..MKG..BAE..MSN. .JVL.JVL4.0RD
VRN = <non-CDR> EWR./.YEE..VIXIS..TVC.PMM4.0RD L
<non-CDR> EWR..COATE.J36.FNT..TVC..GRB..MSN. .JVL.JVL4.ORD g
EIR || 5 LB <non-CDR>
EWR | CLT 126
EWR | MSP 117
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EWR | LAS 109 EWRORDPS KEWR ELIOT J80 CAP PNT V227 PLANO KORD
EWR | MCO 106 EWRORDRF KEWR WHITE 1209 ORF PSK TIU VHP OKK OKK1 KORD
EWR | MEM 83 EWRORDX6 KEWR PARKE J6 EYTEE J149 FWA OXI3 KORD
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EVR || EoE 45 1 <non-CDR> EWR..GAYEL.J95.BUF.J16.ECK..GRR.. STORY..ORD
EWR | CLE 40 1 <non-CDR> EWR..GAYEL..DKK.J36.FNT.PMM4.0RD v
EWR | MDW 38 = @ - 3

@ Internet





Figure 7.  Data from DETUR on departures from EWR-ORD from 7/1-9/30/05.
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Address| €] http://uww.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPTOS/EWR/

CDRs not used as Filed or Amended Route

EWRORD61 KEWR ELIOT J60 PSB DKK 136 FNT PMM4 KORD
EWRORDPS KEWR ELIOT J80 CAP PNT V227 PLANO KORD
EWRORDRF KEWR WHITE J209 ORF PSK TIU VHP OKK OKK1 KORD

RTE CODE AMEND 1 ROUTE
EWRORD64 44 KEWR ELIOT ETX RAV 164 FWA OXI3 KORD
EWRORD95 a1 KEWR GAYEL J95 CFB DKK J36 FNT PMM4 KORD
EWRORDPH 34 KEWR COATE 136 FNT PMM4 KORD
<non-CDR> 17 <no data>
<non-CDR> 10 EWR..ELIOT.J60.DIMMO.160.DJB.OXI3. ORD
CDR REPORTS EWRORDCA KEWR GREKI V419 JUDDS CAM J547 BUF J94 FNT PMM4 KORD
EWR July-September 2005 <non-CDR> EWR..COATE.J36.FNT..MKG..STORY..ORD
<non-CDR> EWR..COATE.J36.FNT..TVC..GRB..MSN. .JVL.JVL4.ORD
<non-CDR> EWR..GAYEL..LHY.J36.FNT.PMM4.0RD
ALL CITY-PAIRS <non-CDR> EWR..COATE.J36.FNT..MKG..BAE..MSN. .JVL.JVL4.ORD
<non-CDR> EWR..COATE.J36.FNT..TVC..TADDS..STORY. PMM4.ORD
<non-CDR> EWR..PARKE.J6.HVQ..FLM..VHP..OKK. OKK1.0RD
EWRORDDJ KEWR ELIOT J60 DJB FNT PMM PMM4 KORD
Befatelnk <non-CDR> EWR..GREKL.V419.JUDDS..CAM..MSS... YCF..YEE..VIXIS..TVC..PMM.PMM4.0RD
i <non-CDR> <no filed>
176 <non-CDR> EWR..GREKLV419.JUDDS..CAM. .LIMRE. .MERTO..YCF..YEE..NOTAP..TVC..PMM. PMM4.0RD
160 <non-CDR> EWR..GAYEL.J95.BUF..DKK.J36.FNT.PMM4. ORD
152 <non-CDR> EWR..LANNA.J48.PTW..PSB.J60.DJB.0XI3. ORD
133 <non-CDR> EWR..GREKLV419.JUDDS..CAM..BRUIN. .MERTO..YCF..YEE..VIXIS..TVC..PMM. PMM4.ORD
126 EWRORDXU KEWR GREKI V419 JUDDS CAM J547 SYR 163 EHMAN YXU 547 PMM PMM4 KORD
117 EWRORDIV KEWR GREKI V419 JUDDS CAM ART YCF YEE ASP TVC GRB MSN JVL JVL4 KORD
G <non-CDR> EWR..COATE.J36.FNT..PMM.V84.0BK.. PWK
5 <non-CDR> EWR..GREKL.V419 JUDDS..CAM..SYR.. DKK.J36.FNT..PMM.PMM4.ORD
<non-CDR> EWR..ELIOT.J80.ETX..RAV.J64.EWC.. DJB..FNT..PMM.PMM4.0RD
) <non-CDR> EWR..ELIOT.J80.KIPPLJBO.FYLLS J29. PXV..FAM..SGF..MAGOO..BDF.BDF3. ORD
Bt <non-CDR> EWR..GAYEL..DKK.J36.FNT.PMM4.0RD
83 <non-CDR> EWR..GAYEL.J95.BUF.J16.ECK..GRR.. STORY..ORD
80 <non-CDR> EWR..GAYEL.J95.BUF.J547.FNT.PMM4. ORD
80 <non-CDR> EWR..GAYEL.J95.BUF.J94.FNT.PMM4.0RD
70 <non-CDR> EWR..GREKLV419.JUDDS..CAM..MERTO. .YCF..YEE..NOTAP..TVC..PMM.PMM4. ORD
68 <non-CDR> EWR..NEION.J223.CORDS.J132.ULW..DKK. 136.FNT.PMM4.0RD
= <non-CDR> EWR./.FNT084039..DEWIT.FNT261.PMM. PMM4.0RD
= EWRORDX6 KEWR PARKE J6 EYTEE J149 FWA OXI3 KORD
<non-CDR> EWR..COATE.J36.BAE..MSN..JVL.JVL4. ORD
ol <non-CDR> EWR..COATE.J36.FNT..TVC..TADDS..STORY. .PMM.PMM4.0RD
G <non-CDR> EWR..ELIOT.J80.KIPPLJBO.AIR..ROD. J149.FWA.OXI3.ORD
60 <non-CDR> EWR..ELIOT.J80.KIPPLIBO.FYLLS J29. PXV..STL..MAGOO..BDF.BDF3.0RD
53 <non-CDR> EWR..GAYEL.J95.BUF..YWT.J63.TVC.. GRB..MSN..JVL.JVL4.ORD
53 <non-CDR> EWR..GAYEL.J95.STOMP..PMM.V84.0BK. .PWK
51 <non-CDR> EWR..GREKLV419.JUDDS..CAM..ART.. YCF..YEE..YVV..TVC..PMM.PMM4.0RD
a8 <non-CDR> EWR..GREKLV419.JUDDS..CAM..MSS.. YCF..YEE..VIXIS..TVC.PMM4.0RD
27 <non-CDR> EWR..STOMP..HNK.J522.YYZ..HEIMS.J546. ECK.J94.PMM.PMM4.0RD
= <non-CDR> EWR./.YEE..VIXIS..TVC.PMM4.0RD
o) EWRORDRF KEWR WHITE 1209 ORF PSK IIU VHP OKK OKK1 KORD
= EWRORDPS KEWR ELIOT J80 CAP PNT V227 PLANO KORD O]

"
<

=
o}

Amended
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Figure 8.  Data from DETUR showing routes frequently used amendments departures from EWR-ORD from 7/1-9/30/05.
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Address ] http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPTOS/EWR/JULOS_EWRORD_DETUR.htm

Overview

The report contains information about how often a particular route is filed for the city pair EWR-ORD from 07/01/2005(Z) to 09/30/2005(2). For each filed route, the details indicate how often it has been amended
before departure.

EWR_ORD: Total Number of CDRs 14 (view all CDRs)

Filed Route Number of Flights Amended Before Departure
EWRORDPH (94.99%) 2030 129 of 2030 6.35%
DETUR REPORT KEWR COATE J36 FNT PMM4 KORD
EWRORDIV (0.14%) 3 30f3 100.00%
EWR-ORD KEWR GREKI V419 JUDDS CAM ART YCF YEE ASP TVC GRB MSN JVL VL4 KORD
og/go%zggg(sz)zm EWRORDJ6 (0.05%) 1 1of1 100.00%
8020052 KEWR PARKE J6 COLNS J134 FLM J24 VHP OKK OKK1 KORD
Gy EWRORDDJ (0.23%) 5 30f5 60.00%
KEWR ELIOT J60 DJB FNT PMM PMM4 KORD
Filed Route(s): EWRORDCA (0.09%) 2 20f2 100.00%
EWRORDPH KEWR GREKI V419 JUDDS CAM 1547 BUF J94 FNT PMM4 KORD
EWRORDIV
EWRORDI6 EWRORDSS (0.09%) 2 20f2 100.00%
EWRORDD) KEWR GAYEL J95 CFB DKK 136 FNT PMM4 KORD
EWRORDCA EWRORDS0 (0.14%) 3 10f3 33.33%
EWRORD95 KEWR ELIOT J80 EMPTY J149 FWA OXI3 KORD
EWRORDS0 B
EIRGEEES EWRORD64 (2.11%) a5 26 of 45 57.78%
EIRGREE KEWR ELIOT ETX RAV J64 FWA OXI3 KORD
<no filed> EWRORDG60 (0.19%) 4 30f4 75.00%
<no data> KEWR ELIOT J60 GSH OXI OXI3 KORD
<Non-CDR Routes> <no filed> (0.09%) 2 00f2 0.00%
Comments or Questions? <no data> (0.80%) 17 00f17 0.00%
Phil Smith ”
) <Non-CDR Routes> (1.08%) 23 19 of 23 82.61%
Totals 2137 189 of 2137 8.84%
&) pone @ Internet
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Figure 9.  More detailed data on departures from EWR-ORD from 7/1-9/30/05.
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Address | ] http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPTOS/EWR/JULOS_EWRORD_DETUR.htm v BGo Lnks ”
Filed Route: EWRORD64 (KEWR ELIOT ETX RAV J64 FWA OXI3 KORD) : 45 Flights (2.11%)
Amendment Before Departure Number of Flights
<no amendment before departure> (42.22%) [details] 19
EWRORDPH (35.56%) [details] 16
EWRORDJV (2.22%) [details] 1
EWRORDD) (2.22%) [details] 1
EWRORDS (2.22%) [details] 1
<Non-CDR Routes> (15.56%) 7
SETUR FETORT EWR..PARKE.J6.HVQ..FLM..VHP..OKK. OKK1.ORD (14.29%) [details] 1
EWR..GREKLV419.JUDDS..CAM..SYR.. DKK.J36.FNT..PMM.PMM4.ORD (14.29%) [details] 1
EWR-ORD EWR..GREKL.V419.JUDDS..CAM. .LIMRE. .MERTO..YCF..YEE..NOTAP..TVC..PMM. PMM4.0RD (14.29%) [details] 1
07/01/2005(2) to 8 |.COATE.J36.FNT..TVC..TADDS..STORY. PMM4.0RD (42.86%) [details] 3
09/30/2005(2) ..COATE.J36.FNT..TVC..GRB..MSN. .JVL.JVL4.0RD (14.29%) [details] 1
Overview
Filed Route(s):
EWRORDPH
EWRORDIV
EWRORDJ6
EWRORDD)
EWRORDCA
EWRORD9S
EWRORD8O
EWRORD64
EWRORD60
<no filed>
<no data>
<Non-CDR Routes>
‘Comments or Questions?
Phil Smith
(smith.131@osu.edu)
&] Done # Internet
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Figure 10.  Data on departures from EWR-ORD filed on EWRORD64 from 7/1-9/30/05.  (The green line in the center is the filed route.  The black lines are the various amendments issues pre-departure.  The thin lines represent the actually flown routes.)
[image: image10.png]mtsys.com/webpoet/reports/samples/CDR/JUL
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Microsoft Internet Explorer

ed Route: EWRORD64 (KEWR ELIOT ETX RAV J64 FWA OXI3 KORD) : 45 Flights (2.11%)
Amended Route: EWRORDPH: 16 Flights

Performance Metrics Actual
Average Actual Airtime (mins) 109.1

Average Off Time Delay (Actual-Planned) (mins) ~30.1

Circular Holding (%) 0.0%

NRP (%) 25.0%

Diverted (%) 0.0%

Changed ETMS Arrival Fix (%) 93.8%

~— Filed Route: EWRORD64(KEWR ELIOT ETX RAV J64 FWA OXI3 KORD)

~Amended Route: EWRORDPH(KEWR COATE 136 FNT PMM4 KORD)

Th Faa Final report.

@ Internet





Figure 11.  Data on departures from EWR-ORD filed on EWRORD64and amended to EWRORDPH from 7/1-9/30/05.  (The green line in the center is the filed route.  The black lines are the various amendments issues pre-departure.  The thin lines represent the actually flown routes.)
[image: image11.png]http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPTOS/EWR/JULOS_EWROR! rosoft Internet Explorer

~— Filed Route: EWRORD64(KEWR ELIOT ETX RAV J64 FWA OXI3 KORD)

~Amended Route: EWRORDPH(KEWR COATE 136 FNT PMM4 KORD)

Flown Routes

Departure Date Filed Off(Z) Actual Off(Z) ACID  Amended Route

07/09/2005 0021 0049 AAL2357 EWRORDPH
07/13/2005 1515 1648 COA1171 EWRORDPH
07/21/2005 2226 2318 AAL2357 EWRORDPH
07/24/2005 1557 1556 AAL1403 EWRORDPH
07/26/2005 1445 1452 AAL1323 EWRORDPH
07/26/2005 1515 1511 COA1171 EWRORDPH
07/26/2005 1557 1637 AAL1175 EWRORDPH
07/26/2005 1612 1620 UAL645 EWRORDPH
07/26/2005 1751 1801 COA1173 EWRORDPH
08/01/2005 0126 0141 AAL1025 EWRORDPH
08/15/2005 0430 0646 FDX19 ~ EWRORDPH
08/20/2005 2341 0053 AAL2357 EWRORDPH
08/20/2005 0122 0154 UAL655 EWRORDPH L
08/20/2005 0156 0211 AAL1025 EWRORDPH
08/20/2005 1518 1455 BTA1289 EWRORDPH
08/27/2005 1156 1157 UAL8131 EWRORDPH &

&] Done @ Internet





Figure 12.  Specific flights from EWR-ORD filed on EWRORD64and amended to EWRORDPH from 7/1-9/30/05.  (The green line in the center is the filed route.  The black lines are the various amendments issues pre-departure.  The thin lines represent the actually flown routes.)
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# Amended Rcode Route
1 EWRORDJ6 KEWR PARKE J6 COLNS J134 FLM 124 VHP OKK OKK1 KORD
2 EWRORD95 KEWR GAYEL J95 CFB DKK J36 FNT PMM4 KORD
2 EWRORDCA KEWR GREKI V419 JUDDS CAM J547 BUF J94 FNT PMM4 KORD
129 EWRORDPH KEWR COATE 136 FNT PMM4 KORD
EWRORDS0 KEWR ELIOT J80 EMPTY 149 FWA OXI3 KORD
EWRORDIV KEWR GREKI V419 JUDDS CAM ART YCF YEE ASP TVC GRB MSN JVL JVL4 KORD
EWRORD60 KEWR ELIOT J60 GSH OXI OXI3 KORD
EWRORD64 KEWR ELIOT ETX RAV J64 FWA OXI3 KORD
R S EWRORDDJ] KEWR ELIOT J60 DJB FNT PMM PMM4 KORD
EWR July-September 2005 <non-CDR> EWR..STOMP..HNK.J522.YYZ..HEIMS J546. ECK.J94.PMM.PMM4.0RD
<non-CDR> EWR..GREKL.V419.JUDDS..CAM..MSS.. YCF..YEE..VIXIS..TVC.PMM4.0RD
<non-CDR> EWR..GREKLV419.JUDDS..CAM..ART.. YCF..YEE..YVV..TVC..PMM.PMM4.0RD
UL E TS <non-CDR> EWR..GAYEL.J95.5TOMP..PMM.V84.0BK. .PWK
D <non-CDR> EWR..GAYEL.J95.BUF..YWT.J63.TVC.. GRB..MSN..JVL.JVL4.ORD
<non-CDR> EWR..ELIOT.J80.KIPPLIBO.FYLLS J29. PXV..STL..MAGOO..BDF.BDF3.0RD
- Amended <non-CDR> EWR..ELIOT.J80.KIPPLJBO.AIR..ROD. J149.FWA.OXI3.ORD
Before Dpt. <non-CDR> EWR..COATE.J36.FNT..TVC..TADDS..STORY. .PMM.PMM4.0RD
ORD 189 <non-CDR> EWR..COATE.J36.BAE..MSN..JVL.JVL4. ORD
DFW 76 | — <non-CDR> EWR..GREKL.V419.JUDDS..CAM..BRUIN. .MERTO..YCF..YEE..VIXIS..TVC..PMM. PMM4.ORD
o 6D <non-CDR> EWR..COATE.J36.FNT..MKG..BAE..MSN. .JVL.JVL4.ORD
b = <non-CDR> EWR./.YEE..VIXIS..TVC.PMM4.0RD L
<non-CDR> EWR..COATE.J36.FNT..TVC..GRB..MSN. .JVL.JVL4.ORD g
i) LB <non-CDR> EWR..ELIOT.J60.DIMMO.J60.DJB.OXI3. ORD
o 126
MSP 117
BLIG e CDRs not used as Filed Route
LAX 112 EWRORD6 1 KEWR ELIOT 160 PSB DKK 136 FNT PMM4 KORD
LAS 109 EWRORDPS KEWR ELIOT J80 CAP PNT V227 PLANO KORD
MCO 106 EWRORDRF KEWR WHITE 1209 ORF PSK TIU VHP OKK OKK1 KORD
MEM 83 EWRORDX6 KEWR PARKE J6 EYTEE J149 FWA OXI3 KORD
D 80 EWRORDXU KEWR GREKI V419 JUDDS CAM J547 SYR 163 EHMAN YXU 547 PMM PMM4 KORD
FLL 80 —
B = # Flights Amended to Route Rcode Route
e & 1 EWRORDX6 KEWR PARKE J6 EYTEE J149 FWA OXI3 KORD
2 EWRORDIV KEWR GREKI V419 JUDDS CAM ART YCF YEE ASP TVC GRB MSN JVL JVL4 KORD
Il & 2 EWRORDXU KEWR GREKI V419 JUDDS CAM J547 SYR 63 EHMAN YXU J547 PMM PMM4 KORD
Gy &z 3 EWRORDDJ] KEWR ELIOT J60 DJB FNT PMM PMM4 KORD
SFO 61 34 EWRORDPH KEWR COATE J36 FNT PMM4 KORD
SEA 60 a1 EWRORD95 KEWR GAYEL J95 CFB DKK J36 FNT PMM4 KORD
RDU 60 44 EWRORD64 KEWR ELIOT ETX RAV 164 FWA OXI3 KORD
MIA 53 7 EWRORDCA KEWR GREKI V419 JUDDS CAM J547 BUF J94 FNT PMM4 KORD
oWz 53 1 <non-CDR> EWR./.FNT084039..DEWIT.FNT261.PMM. PMM4.0RD
TG = 1 <non-CDR> EWR..NEION.J223.CORDS.J132.ULW..DKK. J36.FNT.PMM4.0RD
— = 1 <non-CDR> EWR..GREKL.V419.JUDDS..CAM..MERTO. .YCF..YEE..NOTAP..TVC..PMM.PMM4. ORD
1 <non-CDR> ..GAYEL.J95.BUF.J94.FNT.PMM4.0RD
G50, o 1 <non-CDR> GAYEL.J95.BUF.J547.FNT.PMM4. ORD
B0 =] 1 <non-CDR> ..GAYEL.J95.BUF.J16.ECK..GRR.. STORY..ORD
CLE 40 1 <non-CDR> ..GAYEL..DKK.J36.FNT.PMM4.0RD v
MDW 38 3 @ 0 3

2] http://wvaw.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPTOS/EWR/summary.htmi#ALL @ Internet





Figure 13.  Access to data on frequency of use of routes (filings and amendments) via the ALL CITY PAIRS link (in orange).
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Address| €] http://uww.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPTOS/EWR/
~ ALL CITY-PAIRS A

DPT | ARR EEEDE FILED AMEND t | TOTAL ROUTE
EWR | PIT EWRPIT36 0 108 108 KEWR COATE J36 1190 SLT GRACE2 KPIT
EWR | LAX EWRLAX36 | 8 51 59 KEWR COATE J36 FNT J547 PMM OBK IOW J60 HEC 64 CIVET CIVET4 KLAX
EWR | ORD EWRORD64 | 45 44 89 KEWR ELIOT ETX RAV 164 FWA OXI3 KORD
EWR | ORD EWRORDS5 | 2 a1 43 KEWR GAYEL J95 CFB DKK J36 FNT PMM4 KORD
EWR | CLT EWRCLTKA | 0 40 40 KEWR WHITE 1209 SBY J79 KATZN 1193 WEAVR J121 J4 FLO CTF2 KCLT
EWR | FLL EWRFLLSA | 15 39 54 KEWR BIGGY J75 CAE J51 SAV J103 OMN MRLIN4 KFLL
EWR | MCO EWRMCOPH | 447 38 485 KEWR WHITE 1209 SBY 179 KATZN J193 WEAVR J121 CHS J79 OMN BITHO7 KMCO
EWR | ATL EWRATLPH | 262 38 300 KEWR LANNA J48 ODF MACEY2 KATL
R TEETS EWR | IAH EWRIAHPH | 44 35 79 KEWR LANNA J48 MOL J22 VUZ JAN AEX DAS6 KIAH
EWR July-September 2005 EWR | ORD EWRORDPH | 2030 34 2064 KEWR COATE J36 FNT PMM4 KORD
EWR | MCO EWRMCOSA | 122 34 156 KEWR BIGGY J75 CAE J51 SAV J103 OMN BITHO7 KMCO
EWR | BOS EWRBOSPH | 1463 34 1497 KEWR MERIT ORW ORW3 KBOS
ALL CITY-PAIRS. EWR | ATL EWRATLKA | 1 33 34 KEWR WHITE 1209 SBY J79 KATZN 1193 WEAVR J121 J4 IRQ SINCA3 KATL
EWR | SFO EWRSFOPH | 20 31 51 KEWR GAYEL J95 BUF J16 ECK J38 GRB J106 GEP 170 ABR 132 MLD J158 MVA MOD2 KSFO
EWR | MSP EWRMSPPH | 440 30 470 KEWR GAYEL J95 BUF YWT J63 TVC 1522 GRB EAU7 KMSP'
ot || e Amended EWR | IAD EWRIADPH | 161 29 190 KEWR PARKE J6 LRP DELRO1 KIAD
Before Dpt. EWR | RDU EWRRDU75 | 1 28 29 KEWR BIGGY J75 GVE ROA SBV4 KRDU
EWR | ORD 189 EWR | MEM EWRMEMPH | 689 27 716 KEWR PARKE J6 BWG WLDER4 KMEM
EWR | DFW. 176 | — [[EWwR [ DFW EWRDFWPH | 893 26 919 KEWR PARKE J6 LIT BYPS KDFW
EWR | ATL 160 EWR | DFW EWRDFW80 | 32 25 57 KEWR ELIOT J80 FYLLS 129 PXV J131 LIT BYP5 KDFW
R = EWR | DEN EWRDEN36 | 9 24 33 KEWR COATE J36 FNT J94 ONL J114 SNY LANDRS KDEN
WRIRGT o) EWR | PHX <non-CDR> | 14 23 37 EWR..PARKE.J6.HVQ.]78.PLESS..EOS. .BGD..ZUN.BUNTRL.PHX
EWR | CVG EWRCVG80 | 17 23 40 KEWR ELIOT J80 AIR CINCE4 KCVG
LR | Ehr 20 EWR | MIA EWRMIASA | 8 22 30 KEWR BIGGY 75 CAE J51 SAV J103 OMN J79 VRB HEATT6 KMIA
O || MEED 17 EWR PIT EWRPITPH 1061 20 1081 KEWR ELIOT 180 VINSE NESTO2 KPIT
EWR | PHX 116 EWR PBL EWRPBISA 5 20 25 KEWR BIGGY 75 CAE J51 SAV J103 OMN SURFN7 KPBI
EWR | [AX 112 EWR | DTW EWRDTW36 | 3 20 23 KEWR COATE J36 DKK YQO SPICA2 KDTW
EWR | LAS 109 EWR | STL EWRSTLPH | 826 19 845 KEWR ELIOT J80 AIR J110 VHP VLAS KSTL
EWR | MCO 106 EWR | JAX EWRIAX75 | 0 19 19 KEWR BIGGY J75 CAE J51 SAV KIAX
EWR | MEM 83 EWR | CMH EWRCMHPH | 299 18 317 KEWR ELIOT J80 AIR BREMN2 KCMH
ERRRIRED) = EWR | ATL <non-CDR> | 0 18 18 <no data>
EWREED 0 EWR | SEA EWRSEASS | 3 17 20 KEWR GAYEL J95 BUF J16 ECK J38 GRB J106 GEP 170 MLP GLASR6 KSEA
EWR | ORD <non-CDR> | 0 17 17 <no data>
EWREI SO 0 EWR | IAD <non-CDR> | 0 17 17 <no data>
BV || DET Gt EWR MSP EWRMSP36 | 462 16 478 KEWR COATE J36 FNT J106 GRB EAU7 KMSP =
EWR | STL 63 EWR LAX EWRLAX95 3 16 19 KEWR GAYEL J95 BUF 116 MCW J148 CYS EKR J100 BCE J60 HEC 164 CIVET CIVET4 KLAX
EWR | CVG 62 EWR | LAS EWRLAS36 | 24 16 40 KEWR COATE 136 BAE J16 MCW J148 CYS EKR 100 BCE LUXOR2 KLAS
EWR | SFO 61 EWR | CYWWZ | EWRWYZLL | 7 16 23 KEWR COATE V126 LHY ULW V36 CYYZ
EWR | SEA 60 EWR | SLC <non-CDR> | 0 15 15 EWR..ELIOT.J80.ETX..RAV.J64.BDF.. OVR..LBF..LAR..OCS.LHO3.SLC
EWR | RDU 60 EWR | MIA EWRMIAKA | 0 15 15 KEWR WHITE 1209 SBY J79 KATZN J193 WEAVR J121 CHS 179 OMN J45 VRB HEATT6 KMIA
EWR | MIA 53 EWR | DCA EWRDCALL | 2 15 17 KEWR DIXIE V1 ATR V308 BILIT KDCA
SERRRGA = EWR | CVG EWRCVGPH | 815 15 830 KEWR PARKE J6 COLNS 134 HNN SWEED7 KCVG
WREREIG = EWR | IAH EWRIAH75 | 31 14 45 KEWR BIGGY J75 GVE 137 SJI STROS4 KIAH
EWR | FLL EWRFLLKA | 7 14 21 KEWR WHITE 1209 SBY 179 KATZN 1193 WEAVR J121 CHS J79 OMN MRLIN4 KFLL
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Figure 14.  Data on frequency of use of routes (filings and amendments) via the ALL CITY PAIRS link (in orange), sorted by frequency of use as an amendment.
DETUR reports were prepared for the 2nd and 3rd Quarters of 2005 in order to support planning for Summer 2006 for CLE, DTW, EWR, IAD, JFK, LGA, MSP, PHL and TEB.  These reports are available at the following links.  (The login and password can be requested by approved people from Smith.131@osu.edu)
2QTR Reports
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/CLE/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/DTW/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/EWR/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/IAD/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/JFK/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/LGA/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/MSP/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/PHL/
http://www.amtsys.com/webpoet/reports/samples/CDR/APRIL_JUNE05/TEB/
 

3QTR Reports
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/CLE/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/DTW/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/EWR/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/IAD/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/JFK/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/LGA/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/MSP/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/PHL/
http://www.amtsys.com/webpoet/reports/samples/CDR/JULY_SEPT05/TEB/
Refining CDRs for a Given City Pair.  Regarding the need to make sure that the CDRs for a given city pair have been appropriately designed (so that CDRs exist for commonly used escape routes but are not created for routes that are rarely if ever actually used), as illustrated in the figures above, a POET script was developed that automatically generates a report on CDR usage (what route was filed for a flight; what route a flight was amended to by the departure Center; what was actually flown; and which of these routes were existing CDRs).  This type of analysis is being used by ZOB to design CDRs to meet the needs of their 2006 airspace redesign.  It is also being used by ZNY to review the CDRs in their database.  Thus, these reports provide useful information to refine the design of the CDRs for a given city pair, indicating which CDRs were actually used (as filed or amended routes), which CDRs were never used, what routes were frequently used as filed or amended routes that are not CDRs, and what routes were actually flown when a flight was cleared to fly a given route.  

Using Historical Data to Plan for CDR Usage on a Daily Basis.  DETUR reports have also been developed to allow DAL dispatchers to prepare for alternative or supplemental routes (CDRs) when ZNY predicts a potential constraint for departures out of an airport.  These reports were used to identify the 2 CDRs most frequently used as amendments to DAL flights for LGA, JFK and EWR.  Over the Summer of 2006, DAL will test the use of these supplemental routes to determine how well the DETUR historical predictions help to identify which routes to prepare for when ZNY predicts a potential constraint for one of those airports. 
Formative Evaluation of DETUR
6 dispatcher (average years of experience:  21) and 6 traffic managers (average years of experience:  23), each from a different airline or ARTCC, were asked to access DETUR analyses relevant to their work.  They were asked to use DETUR to evaluate the use of departure routes for city pairs of interest to them.  They were then asked to complete a questionnaire about its perceived usefulness and usability.  The questionnaire and associated results are given below.
Questionnaire Design and Results.  Below are the contents of the questionnaire.  

Please rate the usefulness and usability of the system. 

· Try to respond to all the items. 

· For items that are not applicable, use: NA 

	 
	 
	 
	1
	2
	3
	4
	5
	6
	7
	 
	NA

	1.
	This information provided by this analysis tool would be very useful for my organization.
	strongly disagree
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	2.
	It was easy to use the Website to view results of an analysis.
	strongly disagree
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	strongly agree
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	3.
	I would like to use this tool for future analyses.  
	strongly disagree
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	1
	2
	3
	4
	5
	6
	7
	 
	NA


4.  How could you use the information provided by DETUR?
5.  What features/functions or additional information displays would you suggest adding to this analysis tool?

6.  Were there any features that were difficult to use?  (If so, what features and how would you suggest improving their design?)

Results:

Q1.  Mean – 6.6; Minimum – 6; Maximum – 7
Q2.  Mean – 6.25; Minimum – 5; Maximum – 7

Q3.  Mean – 6.7; Minimum – 6; Maximum – 7

Q4.  How could you use the information provided by DETUR?


Traffic Managers - 

a.  to determine whether some CDRs could be removed from the database because 

they are not used very often (or at all)

b. to develop new CDRs to match our new airspace design

c. to change the design of existing CDRs to better match the routes actually flown
d. to make non-CDRs into CDRs if they are frequently used as amendments

e. provide a next day analysis for our review telecons

Dispatchers - 

f. to change the routes in airline route database to better match what is actually flown
g. to inform dispatchers about the best (primary) routes to file

h. to inform dispatchers about the best supplemental routes (CDRs) to prepare for (fueling; MELs, etc.) if a potential constraint has been identified
i. to initiate a discussion with TFM to better understand how reroute decisions are being made
Q5.  What features/functions or additional information displays would you suggest adding to this analysis tool?

a. show the set of available CDRs for each city pair on a map
b. allow reports to be scheduled to run at particular times (over night)
Q6.  Were there any features that were difficult to use?  (If so, what features and how would you suggest improving their design?)

a. improve the labels (especially “Amend”) for some of the columns

b. Don’t make “Departures” a link for sorting on the Home page since the departure city is the same for all of the city pairs on a specific report

Design of Procedures for the Use of Airspace Flow Programs (AFPs)
As a member of the CDM Flow Evaluation Team, we also attended all of the meetings dealing with the design of AFPs, providing input on a variety of issues.  This included :

· The need to determine an equitable process for the initial assignment of slots in an AFP in order to prevent gaming
· The need to provide a good estimate of pop-ups in order to set the parameters for a given AFP
· The tradeoffs between using an AFP for the Northeast that is close to ZNY vs. an AFP that is further out.
Initial Slot Assignment
Several issues were identified regarding initial slot allocations for an Airspace Flow Program.  There are at least 3 important dimensions to consider:

· Slot assignment for flights in an FCA for some primary problem (such as the airspace actually impacted by weather) vs. slot assignment for flights in an FCA for a secondary problem area (an area with potential traffic congestion because of flights moving out of the FCA for the primary problem).

· Slot allocation for scheduled vs. unscheduled operations.

· Flights moved from a primary FCA to a secondary FCA appearing as pop-ups.

Slot Allocation.  There are several alternative approaches that could be considered – 
· Strategy 1:  Using ETMS modeling to determine how to allocate slots to flights/NAS Users.  (Use ETMS modeling to predict which flights are likely to file through the FCA during the relevant time period, and assign slots based on these predictions.)

· Strategy 2:  Setting some time limit before which NAS Users are requested to file “Early Intent “ messages to indicate whether those flights are expected to file through the FCA.  Initial slot allocations would be based on these early intent messages.

There are three weaknesses of this approach.  First, it may not fit into a cost-effective staffing model for some NAS users, making it expensive or prohibitive for them to provide the staffing to respond to requests for meaningful early intent submissions.  Second, there would be a strong incentive for any user who might want to use the FCA airspace for some flight to file early intent for as many flights as possible through the FCA in order to provide the best possible slot (after swapping has been completed) for the one flight that the NAS user really wants to send through the FCA.  Third, given current limitations in terms of early submission of flight plans for GA flights, as well as other considerations unique to them, this solution might not accommodate the GA community well (again unless some additional strategy was developed to handle those flights). 

· Strategy 3:  Identifying all of the relevant primary and secondary FCAs for a given “event” ahead of time and requesting that NAS Users file “Early Intent“ messages to indicate whether those flights are expected to file through one of these FCAs.   A given flight would only be allowed to submit an early intent message for one for the FCAs in this cluster.  Initial slot allocations would be based on these early intent messages, with slot allocations assigned separately for each of the primary and secondary FCAs.

One issue for this solution is the challenge it poses to the traffic managers, namely the requirement to identify this cluster of FCAs up front.  The general concerns about requiring early intent submissions discussed earlier apply to this strategy as well.  However, it would limit (but not eliminate) the potential for gaming.

· Strategy 4:  Using hybrids of the above 3 strategies (such as using ETMS modeling to make decisions about flights for which early intent has not been submitted).

An additional strategy is a variation on Strategy 1 and is based on the following guiding principles:

1. Allocate slots based on historical use of the airspace (frequent flyers get more slots).

2. Prevent gaming.

3. Accommodate GA flights as well as scheduled carriers.

4. Don’t penalize non-participants.

· Strategy 5:  In principle, historical data could be used to determine how often the relevant NAS Users have utilized the relevant airspace in the past (in 15-30 minute time bins).  Since the ETMS estimates based on historical data are strongly influenced by such past frequency of use, as an approximation ETMS modeled scheduled routes could be used as a simple way of approximating allocation based on historical frequency of use (Strategy 1).  Slots could be allocated proportional to historical usage of the airspace.

Slots could be reserved to support the needs of GA flights based on historical frequency of use of the airspace by GA flights in general, as these flights are not modeled by ETMS as scheduled routes.  Another variation to deal with GA flights would be to create city pair specific slots based on historical frequency of use to allocate the GA share of the slots among the GA users.

The strategy would be:

1. For each day, a snapshot of the ETMS modeled (scheduled) routes (or some other algorithmic calculation based on historical data) would be saved for the NAS.  This would be used for allocation of slots in all FCAs created that day.  

2. At any time, a flight with a slot in an FCA can move out of that FCA to a non-FCA route.  The NAS User would retain that slot in the FCA for substitutions.  This is one mechanism for creating an empty slot for use by another flight.

3. At any time, a flight in one FCA in the cluster could move into an empty slot owned by that NAS user in another FCA.  The NAS User would retain the slot in the original FCA for substitutions.  (The user could also swap flights between FCAs).

4. To create an empty slot, a NAS User could also delay the departure of one of its flights that currently owns a slot in a given FCA until after the ADP has ended.

Some relevant scenarios to consider in evaluating this and other proposed strategies:

1. FCA created for a primary problem only.

2. FCA created for a secondary problem only.

3. A cluster of related FCAs (primary and secondary) are created at the same time.

4. A cluster of FCAs are created, but over time.

5. An FCA is changed (the extreme version being cancellation).

A Concern for Any of These Strategies

1. If procedures haven’t been developed to allow easy swapping of flights within and among NAS Users, is there a significant potential for underutilization of the airspace?

2. When a primary FCA is cancelled, is there an easy way (in terms of workload) to make sure the airspace is utilized?  One way to in part deal with this would be to implement something along the lines of a concept found in proposals of the old IRT (dealing with the dynamic use of CDRs) and of the current Future Concepts Team (both the ICR and Concept 7 proposals), which is to have NAS Users submit their preferred route for a flight if there is an opportunity to allow it to fly through the FCA (such as if the FCA is cancelled) in addition to the route for that flight assuming the FCA is active.
Criteria for Selecting a Strategy 

There are several goals that need to be considered when selecting the strategy for assigning slots:

· Safety

· Throughput 

· Local to the FCA (avoiding wasted slots/underutilized airspace)

· Broader system impact

· Equity

· Impact on business needs and constraints of NAS Users

· Impact on operational costs for FAA

· Implementation costs (FAA and NAS Users)
Predicting Pop-ups

One of the important decisions that must be made in setting up an AFP is how many slots to leave for pop-ups.  In order to support exploration of this issue during HITLs, we used POET to develop historical analyses.  A sample is provided below for two of the Flow Controlled areas that were initially under consideration.
FCA721 and FCA722

Arrivals/All Flights

Sched
583/2821




Filed

     26/126

Pop-ups
    147/766
Total

    756/3713

	 
	SCHED
	FILED
	POPUP
	TOTAL

	1700-1729Z
	36/268
	4/38
	2/19
	42/325

	1730-1759Z
	53/233
	3/16
	3/34
	59/283

	1800-1829Z
	43/190
	2/19
	6/45
	51/254

	1830-1859Z
	62/238
	3/11
	8/55
	73/304

	1900-1929Z
	67/258
	4/13
	13/68
	84/339

	1930-1959Z
	55/262
	3/9
	16/79
	74/350

	2000-2029Z
	38/205
	1/4
	15/89
	54/298

	2030-2059Z
	43/212
	1/4
	20/74
	64/290

	2100-2129Z
	38/228
	2/6
	20/88
	60/322

	2130-2159Z
	60/269
	0/3
	22/80
	82/352

	2200-2229Z
	50/225
	3/2
	14/80
	67/307

	2230-2259Z
	38/233
	0/1
	8/55
	46/289

	TOTAL
	583/2821
	26/126
	147/766
	756/3713


Conclusion
This report discusses the work completed under this project in support of the FAA’s Collaborative Decision Making Program.  As detailed above, this work has focused on two areas:

· Leading an effort to reduce departure delays through the design and use of Coded Departure Routes

· Supporting the design of Airspace Flow Programs as a new collaborative traffic management tool.

The findings have lead to actual changes in the operation of the NAS, including changes in the Order defining the design and use of CDRs, and the dissemination of advisories communicating plans for the dynamic use of CDRs.  This work has also resulted in the design of a special POET summary report called the Departure Evaluation Tool for Evaluating Reroutes (DETUR), which can provide a monthly or quarterly report on the use and impact of CDRs for an airport.  DETUR is fully functional as a prototype system, and is being used by ZOB, ZNY, NBAA and DAL in a prototype evaluation.  From a research perspective, this application context has also provided rich data on how to more effectively support distributed work in the NAS.

Similar concrete assistance has been provided on the design of Airspace Flow Programs, including work on:

· Strategies for defining initial slot allocations during an Airspace Flow Program

· Developing guidance for dealing with pop-ups during Airspace flow Programs
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