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Outline

• Capacity Analysis Overview
– CET Conops Overview
– Simulation method
– Capacity Results for Ranking Conops

• Opportunity (Availability of Required Winds)
– RUC data processing overview
– Hourly wind profile characteristics
– ASZ heights and crosswind thresholds for conops
– Percent of time required winds exist at 20 airports

• Other Conop Ranking Considerations
– Certification
– Transition
– Stakeholder acceptance
– Another view on research difficulty and cost ranking
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Conops Team Departure Options

• Both runways depart straight-
out to 5 nmi

• Downwind runway departs
straight-out, upwind runway
departure diverges upwind at 1
nmi

• Downwind runway departs
straight-out, upwind runway
has multiple points where
departures can diverge upwind

WIND

WIND

WIND

• Upwind runway wake-free relative to departures from downwind runway
• Same runway wake sep applied on both runways in options 1 and 2
• Option 3 also reduces same runway wake sep on upwind for diverging

departures
• Similar geometries proposed by CET for single runway departures
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Conops Team Arrival Options

• Straight-in, 10-20 nmi final
• Angled 3 degree approaches to MAP
• Angled 3 degree approaches to FAF
• Alternating LDAs (up to 30 degrees) to MAP
• One straight-in, one 3 degree angled approach
• Similar geometries for single runway arrival options

 

WIND
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Capacity Estimation for Ranking
Conops
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Capacity Simulation

• Monte Carlo simulations using distributions derived from
operational data
– Traffic mix
– Approach speeds
– Final approach spacing
– Spacing uncertainty buffer

• 50,000 aircraft operations modeled for each conop
• Explored sensitivity of capacity benefits to

– Assigning Heavy Jets and B757s to downwind runway
– Conop options limiting wake spacing reduction behind certain

leaders
• Same simulation process used in support of FAA’s

proposed near term procedure analysis
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Airports Modeled

Airport ATL BOS CLE CLT DFW DTW EWR FLL IAH JFK
Heavy 10.9% 6.5% 1.0% 1.4% 4.1% 2.5% 12.2% 4.3% 4.6% 32.6%
B757 6.8% 10.9% 1.1% 3.9% 5.6% 6.6% 9.6% 11.1% 4.8% 12.0%
Large 81.1% 74.4% 86.0% 84.1% 88.7% 90.1% 77.4% 70.1% 87.1% 53.6%
Small 1.3% 8.3% 12.0% 10.6% 1.6% 0.8% 0.9% 14.5% 3.5% 1.7%
CSPR Rwy Spacing 1050 1500 1241 NA 1200 2000 900 NA 1000 NA
Min Arr Sep 2.5 2.5 2.5 2.5 2.5 2.5 3.0 3.0 3.0 3.0

OEP List * * * * * * * * *
OPSNET List * * * * * * * * * *
2013 List * * *
Run CSPR Deps D D D D D D D
Run CSPR Arrs A A A A
Run Single Runway S S S S S S

Airport LAX LGA MEM MIA ORD PHL SDF SEA SFO STL
Heavy 18.5% 0.9% 20.9% 17.5% 6.5% 5.5% 21.7% 4.8% 16.8% 0.7%
B757 10.8% 8.3% 0.8% 13.8% 5.2% 6.0% 9.8% 6.8% 14.0% 2.3%
Large 59.8% 84.6% 67.3% 61.7% 87.5% 85.9% 59.6% 84.2% 58.0% 88.3%
Small 10.9% 6.2% 11.0% 6.9% 0.8% 2.6% 8.9% 4.3% 11.2% 8.8%
CSPR Rwy Spacing 700 NA 926 800 NA 1400 NA 800 750 1300
Min Arr Sep 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3.0 2.5

OEP List * * * * * * * * *
OPSNET List * * * * * * * * *
2013 List * * *
Run CSPR Deps D D D D D D D
Run CSPR Arrs A A A A A
Run Single Runway S S S S
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Single Runway Arrival Results (2.5/3.0 nmi)

Mean Capacity Increase per Procedure
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CSPR Arrival Rate Increase
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Single Runway Departure Increases
(Visual, Dual Dept Path)
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CSPR Departure Capacity Increases (Heavy
Restricted Downwind)

Comparison of Capacity Increases (Heavy and 
B757 Restricted to Downwind Runway)
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The full benefit possible in unrestricted departure operations may not be
realized for normal arrival/departure operations
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Opportunities to Use Conops
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Wind Analysis

• Reviewed potential wind data sources for benefits
analysis and selected RUC

• 20 km Analysis – assimilates ACARS, NEXRAD, RAWIN,
ASOS, wind profiler and previous RUC forecast

• Analysis accuracy ~ measurement accuracy in terminal area
• 50 level Native (isentropic) grid with ~17 levels from sfc to

6,000 ft and 5 levels from surface to 1000 ft)
 

RUC Grid Point Profiles 

~20 
~20 

Estimated Profile
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Sample Wind Profiles
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Example of Wind Availability for CSPR
Conops
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Wind Threshold Availability
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Single Runway Conop Availability (With
Respect to Winds*)

14.1%16.9%10.7%16.1%4.3%4.6%21.0%4.6%06S / 24SSTL

9.2%11.3%6.9%10.9%2.4%2.7%14.4%2.7%11S / 29SSDF

8.8%10.3%6.4%10.0%2.8%3.2%13.4%3.2%17S / 35SPHL

16.2%19.6%11.9%18.7%4.9%5.3%24.6%5.3%14R / 32LORD

13.3%14.5%11.0%14.2%6.6%6.8%17.0%6.8%04S / 22SLGA

0.6%0.7%0.4%0.7%0.1%0.1%1.0%0.1%07R / 25LLAX

16.8%18.8%14.2%18.1%8.8%9.1%21.7%9.1%04R / 22LJFK

13.3%14.2%10.5%13.8%6.3%6.5%17.0%6.5%04L / 22REWR

4.9%6.5%3.5%6.2%1.9%1.9%8.4%1.9%18R / 36LDFW

2.2%2.3%1.4%2.3%0.4%0.4%3.1%0.4%05S / 23SCLT

12.9%18.0%10.5%16.5%4.0%4.7%20.6%4.7%10S / 28SCLE

16.8%19.2%14.0%18.3%8.2%8.6%22.0%8.6%04L / 22RBOS

4.1%4.5%2.3%4.4%0.8%0.9%6.4%0.9%08L / 26RATL

Single 3
Degree to

MAP
LDA to
MAP

Angled
3

Degree
to FAF

Angled 3
Degree
to MAP

Straight-
In

5 nm
Multi-

Diverge

1 nm
Single

Diverge

5 nm
Straight-

Out

Runway
Most

AvailableAirport

II-B-2(e)II-B-2(d)II-B-2(c)II-B-2(b)II-B-2(a)II-A-3(c)II-A-3(b)II-A-3(a)  

Single
Runway
Arrival

Single
Runway
Arrival

Single
Runway
Arrival

Single
Runway
Arrival

Single
Runway
Arrival

Single
Runway

Dept

Single
Runway

Dept

Single
Runway

Dept 
For 1 Hour

Persistence

* Does not take into consideration ceiling and visibility, or traffic demand
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Conop Availability for CSPR Pair (With
Respect to Winds*)

91.3%94.5%90.7%93.8%33.7%49.2%91.3%49.2%12L/RSTL

29.4%54.3%29.5%38.6%2.0%7.3%38.6%7.3%10L/RSFO

50.3%67.0%50.6%57.7%6.6%21.1%57.7%21.1%01L/RSFO

44.1%60.4%44.4%51.6%0.1%10.1%39.0%10.1%16L/RSEA

77.0%79.2%75.7%78.4%30.4%26.2%77.7%26.2%09L/RPHL

NANANANANA24.1%61.6%24.1%08L/RMIA

NANANANANA29.9%78.3%29.9%18C/LMEM

78.6%78.7%78.6%78.6%57.3%70.3%78.6%70.3%09L/RDTW

78.6%78.6%78.5%78.6%59.0%70.7%78.6%70.7%03L/R or 04L/RDTW

64.0%74.4%63.9%71.5%20.8%35.8%70.8%35.8%06L/RCLE

76.1%78.7%75.1%78.1%40.5%56.6%77.3%56.6 %04L/RBOS

Single 3
Degree to

MAP
LDA to
MAP

Angled 3
Degree to

FAF

Angled 3
Degree to

MAP
Straight-

In

5 nm
Multi-

Diverge
1 nm

Diverge
5 nm

Diverge

II-B-1(e)II-B-1(d)II-B-1(c)II-B-1(b)II-B-1(a)II-A-3(d)3II-A-3(d)2II-A-3(d)1

ArrivalArrivalArrivalArrivalArrivalDeptDeptDept

CSPRCSPRCSPRCSPRCSPRCSPRCSPRCSPRFor 1 Hour Persistence

* Does not take into consideration ceiling and visibility, or traffic demand
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Conop Ranking Considerations
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Conop Ranking Considerations
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these ratings are differentiators only; built on top of common issues as addressed by the CET
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Conop Ranking Considerations

** CSPR departure rates for runways dedicated to departures.

* 6-8 single runway arrivals for a 2 nmi min behind large aircraft

1.5211.51.51All
Weather1-78%1-

14**

Weaker crosswinds
High percentage
Heavy/757,
applicable in all visual
conditions

CSPR
Departur
es**

221.522.52.5All
Weather0-25%1-3

Stronger crosswinds,
High percentage
Heavy/757; applicable in
all visual conditions

Single
Runway
Departur
es

11.5111.51
Marginal
VMC and

IMC
0-77%6-18

Weaker crosswinds,
Low Rwy Spacing,
Frequent marginal VMC
and IMC

CSPR
Arrivals

2.02.0(6-8*)
1.511.51.5

1.51.5Marginal
VMC and

IMC
0-19%
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These ratings are differentiators only; they build on top of common issues addressed by the CET. 
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Additional Information
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CET Conop Designations

CSPR Departures Multiple Diverge: Straight One SideII-A-3 (d) (3)

CSPR Departures Single Diverge at 1 nmi: Straight One SideII-A-3 (d) (2)

CSPR Departures Common Path: Straight OutII-A-3 (d) (1)

Single Runway Multiple Divergence PointsII-A-3 (c)

Single Runway Single Divergence PointII-A-3 (b)

Single Runway Departures Straight-OutII-A-3 (a)

CSPR Arrivals One Angled/One Straight-InII-B-1 (e)

CSPR Arrivals LDA/Glideslope Angled 30 DegreesII-B-1 (d)

CSPR Arrivals Angled 3 Degrees to FAF, Straight-In FinalII-B-1 (c)

CSPR Arrivals Angled 3 Degree ApproachesII-B-1 (b)

CSPR Arrivals Straight-In ParallelII-B-1 (a)

Single Runway Arrivals One Angled/One Straight-InII-B-2 (e)

Single Runway Arrivals LDA/Glideslope Angled 30 DegreesII-B-2 (d)

Single Runway Arrivals Angled 3 Degrees to FAF, and Straight-In FinalII-B-2 (c)

Single Runway Arrivals Angled 3 Degree Approaches to MAPII-B-2 (b)

Single Runway Arrivals Straight-InII-B-2 (a)

Description
CET Conops
Designation



Document Number Here
© 2005 The MITRE Corporation. All rights reserved.24

Evaluate Conop Geometries

• Determine Alternate Separation Zone heights and
crosswind wake transport allowed (or required)

• Model wake transport (used APA 3.2), adjusting
IGE transport, for range of crosswinds and EDRs

• Calculate airport, Conop, and height specific
crosswind requirements
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Alternate Separation Zone Heights (feet)

199928722099596000347110713471STL

2801303253412846000368712873687SFO

2728302250512556000366712673667SEA

185328421509006000343210323432PHL

N/AN/AN/AN/AN/A366712673667MIA

N/AN/AN/AN/AN/A361812183618MEM

2874305256413146000370713073707LAX

N/AN/AN/AN/AN/A358911893589IAH

2582299244611966000362812283628EWR

9792651796546600031967963196DTW

N/AN/AN/AN/AN/A351011103510DFW

208528822449946000349410943494CLE

17082812091841600033939933393BOS

N/AN/AN/AN/AN/A356911693569ATL

II-B-1(e)II-B-1(d)II-B-1(c)II-B-1(b)II-B-1(a)II-A-3(d)3II-A-3(d)2II-A-3(d)1AirportRwy

CSPRCSPRCSPRCSPRCSPRCSPRCSPRCSPR 
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Wind Threshold Calculation for CSPR
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Wind Thresholds Calculation for Single
Runways
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