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Structure of the Presentation

Introduction

= HAM Applications

= HAM Development Phase 1

= HAM Development Phase 2

= In-house Developments — Tools
= Guidance Note

= Example: White City OAPF
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Why have we built them?
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HAM Core Boroughs

e
London Sub-Regional Modelling

® Crosan topyright. Al rights meseived

Recnage

Hywnirg

Legand

East HAM simulation

Contidd HAM simulstion

West HAM simuls

South HAM simw

Narth HAM smulstion

130 twn Centies

22 November 2012




Objectives

3

/ Projections of future conditions
B & impact of policy interventions \
Basis for scheme models &
Borough models
Test major land-use proposals
Consistent quality

Save money on future model
development

One set of models to underpin

planning
Provide more detail than LTS
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How the models work together?
LTS

London-wide forecasts

Sub-regional models

of transport demand by
mode

HAMs

5 sub-regional LORDM A sub-regional PT mode
traffic models Balancing choice & assignment
tool model

Not Sub-regional models

Scheme models
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What have we done?

=  Programme started in 2008
North and Central London Highway Assignment Models
» Continuous Road Side Interview Programme (CRISP)
« Enhancements to Railplan
LoRDM (developed from CRISTAL-D model)
= First major deliverables were in 2009 - Central and North London models
= Peer review in January 2010 - and our own lessons learnt exercise
= Re-wrote LoORDM to incorporate LTS
= Completed West, South and East models October 2010
= In-house recalibration of West, South and East (Production ver 1) Spring 2011

= Introducing Network spreadsheet, Dashboard, Journey Time, Count DB

= Currently recalibrating all 5 HAMs with revised matrices

Major count programs
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Who has delivered the work?
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Past Application of HAM models

Upper Lee Valley OAPF
Earl’s Court and West Kensington OAPF (Halcrow)
White City OAPF (TfL / MVA/ Motts)

Vauxhall Nine-Elms Battersea (VNEB) (SKM)

Olympic Stadium Legacy (SDG)

Hayes Town Centre major bid (SDG)

Bow roundabout early start (TfL)

Harrow AAP (SKM)

. Cycle Superhighways - Swiss Cottage R11 (SKM)
10.Cycle Superhighways - Stratford extension to R2 (TfL)
11.Croydon OAPF (MVA/Motts)
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Application of HAM models (1)

. Northern Line Extension to Battersea (TfL/SDG)
River Crossings —regeneration (TfL/Motts/SDG)
HS2 Euston termini assessment (TfL)

HS2 Environmental Statement (Halcrow/Arup/Motts)
. Thames Tideway Tunnel (PBA)

Croydon Whitgift Centre - Westfield (WSP)

Croydon Tramlink (AECOM)

. Redesign of Hanger Lane Gyratory (AECOM)

. A13 Management Company (Motts)

10.South of River Study (Pell)

© N OO A ®WN R
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Application of HAM models (2)

11.0lympic Legacy (Arup)

12. Hounslow LDF (WSP)

13. Southall OAPF (AECOM)

14. South Westminster Traffic Management Study (JMP)

15. Aldgate HW changes & Public Realm Improvements (SKM)
16. DfT Lower Thames River Crossings (AECOM)

17. Olympic Park Legacy Transformation (Capita)
18.Three Rivers and Watford LDF Model (AECOM for HA)

19.Euston AAP (SKM)
20.Park Royal City (Old Oak Common) OAPF (URS)
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Proposed Application of HAM models

1. West End Project - Traffic Modelling (TCR 2-way Scheme)
2. Wembley AAP
3. R9 Cycle Superhighway (Hounslow to Hyde Park along the A315)

4. LB of Enfield

Meridian Water
Northern Gateway Access Road

5. Herts CC / Broxbourne — Local Development Plan
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HAM Developments Phase 1
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NoLHAM
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WeLHAM
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SoLHAM

22 November 2012




ELHAM
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HAM Developments Phase 2
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HAM Production Version 2

= Aim:
« Consistent in model structure to increase commonality
between HAMs

« Each zone should have no more than 350 trips

« Each HAM consists of the following annuli that covering:
+ Simulation area (junction details beyond the core boroughs)
+ Speed-flow buffer area (link with congestion effects)
+ Fixed-speed buffer area (link with fixed speed for external area)

22 November 2012




Zoning System

- 3level of zoning corresponding to the different levels of the
network details:

— Detailed zoning (simulation)
— LTS zoning (speed flow buffer)
— Aggregated LTS zoning (fixed speed external area).
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CLoHAM Zoning
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NoLHAM Zoning
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WelLHAM Zoning
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SoLHAM Zoning
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ELHAM Zoning
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Figure 1 - ELHAM Revised Zoning
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LoHAM Zoning
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Figure 2 - LoMAM Zoning System
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Statistics of HAM zoning

HAM Detailed Aggregation
Area zones zones

CLoHAM 910 238

ELHAM 1882 223
NoLHAM 1498 237
SoLHAM 2838 201

WeLHAM 1728 277
LoHAM 5109
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Networks

Simulation network derived from the existing 5 HAMs

= Buffer Networks derived from LTS and LoHAM
 Speed Flow Curve area
 Fixed speed area

= Master Network database for all HAMs
= Updating bus routes with BusNet data
= Master database for counts and Rebased to Nov 2009

» Refined zonal system
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New set of HAMSs

Area Network Zonal system
Core Simulation LoHAM
Collar Buffer wi;[llrizeed flow LTS
External BuffeSrF\)/éiter:jfixed Aggregated of LTS
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Example - ELHAM Model

London Sub-Reglonal Highway Assignment Models Mransport for London
Figure 1 - ELHAM Revised Zoning V2.5
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3-level Network

= Harmonize HAM models by combining all 5models

= Network
* Fully simulated within and including the M25
« LTS network for the rest of the country

= Matrix
e LoHAM level

- Consist of 5449 zones, 5109 zones are in the simulationarea

e LTS level

- Consist of 1285 zones, 1029 zones are in the simulationarea

* Aggregated level (buffer area only)
- Consist of 518 zones, 101 buffer zones are coded in the model
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_OHAM — Primary HAMSs
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LoHAM Model
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HAM Prod v2 - Network Improvements

= Harmonized 5 HAM networks

= Finer zoning system, Centroid Connectors review
= Build Bus Route using TfL BusNet database

* Introducing Bus Lane setbacks

= Updating count database

8 Addltlonal Network Detalls

Bus links

« Water tight cordon for enclosures and screenlines
Central and North area — URS

 West and South area — Pell Frischman

« Additional network details for the areas in between —

22 November 2012



Additional Network Detalls
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Existing Counts
~10,000 link counts
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Count Survey Program - 2012
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TLRN Network
B_or_ta_nf?—tj Boundaries
Z": ~ Sites L‘lk’t'y Unsmpacted by Closure
\i Sites Likely iImpaciad by Closure
\ :
» ‘\". ‘" 4 ‘_l~ .
* 'L ‘r(v >
A7 .
\ 1 // ‘.,;."‘\- }
a 00
/ | ~1,500 counts
{ = :
b / ’\
“ -;_. 3 " ;J‘
,"" 'N"
\
:l
2
)
o ,
™ 'Y > f
TfL 2012 Surveys : Sites Likely Impacted by Hammersmith Flyover Closure

22 November 2012



Useful In-house Developments - Tools

= Network Spreadsheet

= Dashboard

= TrafficMaster

= Reporting

= Guidance Note

= HAM - ITN matching

= LoHAM Count database

= Combined 5 HAMs into LoHAM
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Network Spreadsheet

Filepath:

Highway Network |K:»Modeningm Development'01 LoH AM\05 Model Network Spreadsheets! I
TfL HAM's Study This Spreadsheet:

JLoHAM_PM_v014.x sm |

COPY FORMULAE
AND DUMP
SATURN DATA

Scenarlo - Selection Verslon Period . Modelllng year Study
] = I —
election
Please choose scenario: Please choose time pEFiDdI Please choose: Please choose;

A Base (inltdal) A AM 2009 CLoHAM
B Reflned | IP 2021 NoLHAM
C Future 2 PM 2031 ELHAM

SoLHAM

Wel HAM

LoHAM
= Pull down menu

Deal with scenario, year, time period, area

Generate SATURN network data file
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Dashboard - Control Panel

Drop down lists to select
HAM model and Study
[Vodel T . e S Simudation County Area

IELHAM Performance Dashboard Control Panel |

|Modet Run Date: | 20/07/2012 Local Area Network Name: |
INITIAL SETUR Full Path Click 10 check ALL Paths & Fles
SATURN Path: |C\SATWIN\XERES10.9.24 Large\ — — B_u tton to check Paths and
tocal Temorary Working folder: |C\Warking!, F' I es

No of User Classes: |4

MODEL FILES

TimePerdod | Select.. UF File Name Full Path __Click hers 10 run Deshboard Button to run Dashboard
. : and extract results from
AM ELMAM_BYDS _AM_v2.0_F.UFS Li\Modelling\02 Development\02 ELHAM\DE Mocel\D1 BY\2009\03 ME Runs\RunOS\AM\
SATURN
» ELHAM_BYDS_IP_vZ.0_F.UFS L:\Modelling\02 Development\02 ELHAM\DE Model\D1 BY\2009\03 ME Runs\Run0S\IP\
M ELMAM_BYDS M v2.0_FUFS L\Modefling\02 Development\02 ELHAM\ 06 Modvel\D1 BY\2005\03 ME Runs\Run0S\FM\

Button to run Dashboard
et A Re-Cahlate Dashbourd - . with out extracting results

Uplift Factor LoDl pernan lows ? N from SATURN ( allows

served to

™ Demand or Actual Flows?

Upload Count Database Extract from HAM P1G

1 Modelling\ 02 Development HAM\O06 Mode\D
Extract Coun COWDB2 V380 extract testrsy L\Modelling\02 Development\Dl Lo 6 Mode\D1 BY\2i
Database *.xdsx o - Lashaoard\Develoomenti LoHAM _chs)

- Uplift factor on modelled
flows. To allow quick test

on global increases in

demand
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Journey Time Routes
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TrafficMaster Congestion Plot

2009-10 Average Delay - AM Peak (Workmg days only Mon to Frl) Westminster
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Network
Performance
Traffic Analysis Centre

. Note:
£ - Network shown is OS ITN
L =a links on Network of Interest.
=~ - AM Peak is Tam to 10am
> - Delay measuroment is peak
speed compared to night speed
. (10pm to 6am - free flow) in
mins/km
- Links with 2 or more
observations are shown
- Both directions are shown
- Processed as per DIT
| Instructions issued In Apr 09

0 Lafficmaster

Information derived from

data provided by TrafficMaster
obtained from vehicles fitted
with GPS devices

Delay Measuremaent
{mins per km)
———Greater than 15
e— 035
05 to!
0251005
Less tkan 0 25
No Data

¥ Crown copyngm All rights mmvod (GLAJ (100032379) (2011)
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Dashboard

ELMAM Dashboard - I# . Simulation Counta
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Journey Time Validation - Summary
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Journey Time Validation — Individual Route

ELHAM - Route No 58 - IP Peak
A207 Dartford to Greenwich-WB

3000

2500 |

2000 |

1500 |

Jourmney Times(s)

1000 |

500 |

o
0 2000 4000 5000 8000 10000 12000 14000 16000 13000
Distance (m)
Modelled Time —_— Observed Time
Observed (s) Modelled (s) DIff (s) % Diff DMRBE
2163 2138 -25 -1% Pass
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Journey Time Validation — Overview
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Mini Screenlines - What are we trying to achieve?

= What?
Improve the way we approach matrix estimation

Make the best and most appropriate use of the tools we have

= Why?

Better understanding; more control; improved result

= How?

Matrix estimation in SATURN (SATME2) gives us flexibility to
use groups of counts as well as for individual links

We want to make small adjustments to the matrix to better
reflect traffic volumes observed
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ELHAM Mini-Screenlines
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Guidance Note - Use of models for local studies

Local Network Audit

Local Base Year Model Validation Check

Local Model Validation Standards and Sign-off

Future year background growth: Development of Base Minus
Development Trip Generation and Distribution

Local Signal Optimisation

Development and Use of HAM Cordon Models

Sensitivity tests

© 0 N o Ok~ 0 DdhPE

Transport studies — highways statistics and thresholds
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Example: White City OAPF
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Headline Summary

= Study Assumptions
« Scenario B: 6300 new homes, 8400 new jobs.
« 2031 Committed Transport network includes Crossrail, Mayor’s

iInvestments on walking and cycling, and promotion of smarter travel
choices.

= Development Impact only:

« Scenario B would generate about 13000 trips per day. Of this, about
1000 development trips are made in the PM peak hour.
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White City Development Area

[ pevelopment Sites
q

White City
Opportunity Area

BBC Media
Village

OMA
Masterplan

White City Estate
including Creighton Close

Westfield
Expansion

© Crown Copyright. All rights reserved 100032379, 2009
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Highway SATURN Modelling

2009
Base Year

Validated with
observed data

=

2009 model
adjustment for
WEZ removal

2031 background
growth
excl WC OAPF

WC OAPF
ScenarioB
development

WC OAPF
ScenarioB
development

2031
Scenario B
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CLoHAM Network and Zonal System

.....




Network and Zone modification for White City
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Calibration - Delay
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Delay as shown in TrafficMaster

b

Delay Measurement \

(mins per km)
— Greater than 1.5

—1 to1b
0.5 to1

0251005 - . @
E Less than 0.25 , S ‘
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Calibration — Count Locations
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alibration — Count Results (2009)

Whilte City Local Area Validation (2009 PM Peak)

Direction 1
[Ecreenoine DESCIUPTION ODIRECTION ANODE |BNODE O#f GEM <% |DMRS
plust inside Extension Zone Addison Road Inbound 34348] 34217 of 2 ' il 1
Just Inwicke Extonsion Zome | Halland Park Averan inbound 314304] 34208 7 0 o
Just inide Extunuion Zone North Polo Rosd Inbound J415a| 34171 3 1 1
Just Outside Estension Zone Uxbriage Rd Inbound 32350] 31173 3 1 1
pust Qutside Extension Zone A4S0 Wettway cast of Bloemfontanm Road Inbound 32092 32218 1 1 1
Just Outside Exzension Zone Du Cane Ad Inbound 33166| 34010 30 1 1 1
Western Dxtension Boundary Holtand Rood (Addison Gardens- Mofland Park Roundstout) Cockwise J438s| 34212 39 1 1 1
Wesztern Dxxension Boundary West Cross Route Ciochwise 34311 34188 123 3 1 1
Western Extension Boundary Wood Lane (ust 5 of Westway) Clockwise 34321 3170 137 S [ 0
Western Extension Boundary  |Wood Lane (Just N of Westway| Clockwive 34314] 32010 157 < 1 1
'Wostorn Extension Boundary Scrubs Lane Cochwite 3NN3] 367 122 4 1 1
JOrtital Screenine West Campden Wil Road Northbound 34301| 39200 £ 0| 1 1
[Ortetal Screenine West Hofland Park Gardens Northbound 34383 oza 42 2 1 1
jOvhital Screeninge West Shopherd's Bush Road, south of AL0Z Roman Road Northbourd 22200 32099 28 1 1 |
JOrtita? Screenine West Hammaersmah Grove Noethbouna 32222 328100 o O 1 1
[ nciosure Notting Will Ladbrooke Grove Inbaund M192 n 3 1 1
Enciosure_Notting Hill West Cross Route Inbound 34312 132 S 0 1
[Enciosure Notting Hill North Pole Road Inboound 4173 12 | 1 1
[Encioumre Hammerumith Shepherd's Bush Road north of Hammersmith oad Inbound 32200 30 1 1 1
No of vabadtion links 19 15
No of links passing the validation critesia 16 17
~ Pass B L
Direction 2
SCREENLUINE DESCRIPTION DIRECTION ANODE |BNODE |Otserved I!bd!ﬂod GEH |GEH <5 |DMRS
Just inwcle Extomion Zone Outwood Court Outbound 34217 13 114 i ol 1 1
Sust insicle Extunsion Tone Holland Park Avenue Outbound 4104 825 819 0 1 i
Just inside Extension Zone North Pole Road Outbound 34155 403 488 4 1 1
Just Outsidde Extonsion Zome Uxbridee Rd Outbound 13350 1674 1722 1 1 )
Just Qutside Extension Zoow AAD Westway eait of Bloemifontan Road Outbound 2063) 33092 3052 28R1 3 1 1
Just Outricde Cxtention Zone Ou Cane Rd Owtbound J4010] 3ss i1 e 3 1 1
‘Western Extension Boundary Holfland Road (Addison Gardens. Hotand Park Rousdabout) Anticiockwise 34212] 34385 1334 1419] 2 1 1
Western Bxtension Boundary West Cross Route Anticiochwise 1560/ 1728 S o 1
Weostern Extomicn Boundary A4 Slip Road {westbound affip) Anticiockwie 764 718 1 1 1
Western i 3 v e < il'\‘r‘\l‘u‘t.l i 729 ) 1 1
storn Extensic Wood Lame (Just N of Wastway) Anticiockwise 826 B 1 o
Western Dxtension Boundary Scrubs Lane Anticiockwise 624 1 1 1
Ovitad Screenine West Campden Hill Road Southbourd 299 1 1 1
Ovibetal Screenine West Holland Park Gardens |Seuthboura 167 _6. 0 1 1
tal Screenime West Shepherd's Bush a;,;m south of A402 Roman Rosd ',om_hhr.urt: 614 _JL" 1 1 1
Ortytad Scroenine West Hammaryith Grown Southbound 30 90 s 1 1
Enc 2 _Notting Hill Outbound 34t | 3 A 1
Enciowure Notting Hill Outbound 554 7 0 1 3
Enciowne_Notting Hil Wext Cross Route Owtbound 2083 123 3 1 1
Encioture Notting Hill North Pole Road Outbound 345 LB8 143 7 D)
Enciosure_Hammerymith Shepherd's Bush Noad north of Hammersmith Road Owtbound 7al 169 pe| 1 1 1
No of valadtion links 1 u
No of links passing the validation criteria 15
% Py "N

22 November 2012
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Directi [Total Total Obs [Total Mod |Pass/F
Routes| on |[Length [Time Time ail

1.1 SB 6474 1456 1268 PASS
1.2 NB 4695 1708 1001 FAIL
2.1 EB 1829 124 146 PASS
2.2 WB 1885 522 490 PASS
3.1 EB 1496 298 239 PASS
3.2 WB 1491 314 260 PASS
4.1 EB 1138 170 192 PASS
4.2 WB 1128 249 213 PASS
5.1 WB 1008 208 213 PASS
5.2 EB 1001 176 236 PASS
6.1 SB 3318 432 534 FAIL
6.2 NB 3277 448 354 FAIL

CLatAN - White Coy Jowrrey Tive Routes
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Development Trips by Zone

Origins
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Base Year 2009 Output: Actual Flow

London Regional Highway Assig t Models
Figure 1 - PM Base Year CLONAM - Actual Flow In PCUs

22 November 2012



Figure 2 - PM Base Year CLoHAM - Volume Over Capacity (%)
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Base Year 2009 Output: Delay

. White City Study Area

PCU Hour Delay (By Area)

————————————————————————— s B R — e

London Regional Highway Assignment Modeis
Figure 3 - PM Base Year CLONAM - Node Delay In PCU Mours
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Flow Difference (Base Minus 2031-Base Year 2009) In PCUs
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Base Minus 2031: Delay and V/C

) 1 ] N White City Study Area
".I\ '\ D WE Guay Aree
\ 7 ==+ Volume over Capacity Ratio (%)

B 50 arnd sbove
B 30w
B Upnoso

N

PCU Hour Delay (By Area)

London Regional Highway Assignment Models :‘ Transport for London
Figure 4 - PM Base Minus 2031 CLoHAM - Link Volume Over Capacity (%) and Node Delay in PCU Hours EErmrrr

Laycut toe
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Scenario B 2031: Delay and V/C

,‘

White City Study Area

Volume over Capacity Ratio (%)

d B 50 and sdove

; B 2% %

g o wiedo

PCU Hour Delay (By Area)

London Reglonal Highway Assignment Models
Figure 4 - PM Scenario B 2031 CLoHAM - Link Volume Over Capacity (%) and Node Delay in PCU Hours
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ScB31-BM31: Actual Flow
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London Regional Highway Assignment Models

- 4 Transport for London
Figure 1 - PM CLOHAM - Actual Flow Difference (Scenario '

B 2031-Base Minus 2031) In PCUs v e | Layoct sy
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Gross Impact - WC Development

P
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Net Impact - WC Development

R
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‘raffic Displacement 2031
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Core Study Area Statistics

Scenario Average speed
BM vs Base 09 12.1% 21.6% -7.8%
Scn B vs BM 1.6% 5.7% -3.9%
MW11 vs Base 11 1.7% 5.9% -4.0%
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Conclusion

= Background growth between 2009 and 2031 (14%) resulted in
additional pressure on already congested network

= Development demand increase by ~950 highway trips (2-ways)
adding to congestion at key junctions

= Comparison between With and Without development scenarios
indicates relatively small changes in flows but substantial
displacement of through traffic (~1/3 of dev trips)

= Local mitigations will be required to reduce traffic impact
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huynguyen@tfl.gov.uk
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