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1. INTRODUCTION

1.1.1 This note provides a summary of a validation exercise carried out by SYSTRA using the
version of the ONE model developed for the study, with refinements and updates made
within the study area — these are covered elsewhere.

1.1.2 This has been produced subsequent to the document “TNO8 — Review of Camden
Evidence and Response Document”, dated 17/10/17 and produced by Mr John Russell. In
Section 5 of this document, mention is made of the lack of validation against independent
data (para 5.1) and in paragraphs 5.4. and 5.5 it is stated that an independent validation
is currently being undertaken and that upon receipt of this data Mr Russell may be in a
position to conclude that the model is fit for purpose.

1.1.3 The validation exercise utilised Manual Classified Counts (MCCs) from the following
sources:

o London Borough of Camden (12*" May 2016)
o SYSTRA (21 June 2016)
O  John Russell (24™ May 2016)

1.1.4 This note accompanies the spreadsheet with the filename “Turn Validation 20171017
EXTERNAL_002.xIsm” which contains a comparison of the observed traffic flows from this
MCC data against model flows at a turn level. This spreadsheet is reproduced in Appendix
A of this note.

1.1.5 The data from the MCCs has not been used in the calibration (i.e. matrix estimation)
process and provide an independent check of the modelled flows at a more detailed level
than the calibration.

2. VALIDATION CRITERIA

2.1.1 According to the standards specified in the Design Manual for Roads and Bridges (DMRB)
Volume 12a Part 1 ‘Traffic Appraisal in Urban Areas’, the criteria outlined in Table 1 need
to be met for the model to be deemed calibrated and validated.

Table 1. DMRB Calibration and Validation Criteria
Criteria and Measures Acceptability Guidelines
GEH statistics: individual flows: GEH<5 >85% of cases

Individual flows within 100 vph for flows < 700vph

Individual flows within 15% for flows <700-
2700vph

Individual flows within 400 vph for flows >
2700vph

>85% of cases

Note: vph — vehicles per hour

2.1.2

The principal measures to gauge model accuracy are through comparisons of modelled
flows with surveyed traffic flows. The guidelines contain two different measures that can
be used to compare modelled and observed traffic flows. As well as making a direct
comparison of the flows, the GEH statistic (a form of the Chi-squared statistic) is used to
compares two values and weights the difference according to the average of the two
flows.
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2.1.3

Where:

The weighting is not linear but takes the form of a square root function:

2AM—C)?

EH =
¢ M+ C

M = Modelled Flow

C = Observed Flow

2.1.4 The lower the GEH value, the better the fit between observed and modelled flows, with a
GEH value of less than 5 considered a good and sufficient fit between modelled and
observed traffic flows.

2.15 It should be noted that WebTAG unit M3.1 states in paragraph 3.2.7 that comparisons
that meet either the GEH or the flow criteria should be deemed satisfactory.

3. TURNING MOVEMENT VALIDATION ANALYSIS

3.11 Table 2 below shows a summary of the validation exercise carried out in comparing the
observed MCC turning flows against the model flows for both the AM and PM peak
periods.

Table 2. Validation Analysis

TOTAL LINK

12 12
COUNTS 8 8
GEH<5 75 82
DMRB FLOW

1 117
CRITERIA 06
%AGE MEETING o o
CRITERIA 84% 91%

3.1.2 As can be seen from Table 2 above, the turn flows validation meets the criteria in 84% of
surveyed turns for the AM peak and 91% in the PM peak. The full details are provided in
appendix A of this note.

3.1.3 The PM peak is considered to be significantly over the required threshold of 85% required
by the guidance. The AM peak is considered a suitable goodness of fit which is almost at
the threshold point.

3.1.4 It is to be recognised that, as stated in DMRB Volume 12, Section 2, Part 1, para 4.4.37
“[...]the accuracy of the modelled turning flows, in percentage terms, will generally be
much less than that of the modelled link flows. In this case, a lesser degree of apparent
agreement between modelled and observed flows does not necessarily imply a poorer
model fit.”
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mcC Model GEH DVRE | Check
ncion o o AM Survey between 8am to 9am PM Survey between 5pm to Gpm e o e o w | em | A M
Cars, Taxis, MC | LoV ‘ HGV | Total | Cars,Taxis, MC | LGV | HGV | Total | Cars,Taxis,MC | LGV HGV | Total | CarsTaxis,MC | LGV | HGV Total | Cars, Taxis, MC | LGV | HGV | Total | Cars, Taxis, MC | LGV | HGV |Total
t Endsleigh Garden E Endsleigh 5t 275 7| o[ 365 195 4| 1] 2asloso 050 oso _[os0 lo-50 050 Joso oo 58 <5 |< 8+ |58 5 < 58 [ok ok fl fl
t Endsleigh Garden Endsleigh Garden W. 60| 19 7 86 535 6| 0 ss.gl-wu—zw 050 Joso  [100-200 [100-200 oso Joso  |i00200 [58 <5 |< 58 [5-8 5 |< 58 |ok ok fl fl
t Endsleigh Garden W Endsleigh St aas| 3 49j 185 2] o  205[100200 050 os0  [100-200 |50-100 oso  Joso  |so100 [58 <5 |< 8+ |5- 5 |< 58 |ok ok fl fl
t Endsleigh Street Endsleigh Garden W 1285 30| 14| 1725 194 23] 1 0-50 0-50 200-300 |200-300 050 |o-50 200300 <5 <5 |< <5 |<5 <5< <5 ok oK. 1 1
Endsleig P/Tavistock Square Endleigh St Endsleigh PI E 3l 1] 3_3| 165 2[ 1 050 oso_[os0 lo-50 050 Joso oo <5 <5 _[<t <5_|<5 <5 _[<t <5 Jox oK fl fl
Endsleig P/Tavistock Square Endleigh St [Tavistock Squ: 73 49 2 o 050 050 [100-200 |o-50 050 Joso oo 5-8 <5< 5-8 |<5 <5< <5 ok ok fl fl
Endsleig PI/Tavistock Square Endsleigh Pl E Endleigh St a2 25 3 o 050 050 [100-200 o-50 050 Joso  |so100 [8+ <5< 8+ |58 <5< 5-8 ok ok fl fl
Endsleig P/Tavistock Square Endsleigh Pl E [Tavistock Squ: s| 2 155 o o X 050 os0_[os0 50-100 050 Joso  |so100 [<5 <5 _|< <5 |8+ <5< 8+ ok ok fl fl
Endsleig PI/Tavistock Square [Tavistock Squ: Endleigh St 27| 18] 154 200 1] 050 050 [s0-100 100200 050 Joso  |200300 [58 <5< 58 |<5 <5 _|< <5 ok ok fl fl
Endsleig |[Tavistock Square [Tavistock Squ: Endsleigh Pl E 3 o 13 3 oso os0[os0 lo-50 050 Joso oo <5 <5< <5 |5 <5< 8+ ok ok fl fl
'Upper Woburn Place Endleigh Pl Upper Woburn PI 6 1 165 4 050 050|050 lo-50 050 Jos0 o0 <5 <5< <5 |5 <5< 8+ _|ok oK fl fl
Woburn Place Endleigh Pl [Tavistock Squ: 3 o 39 1 050 oso_[os0 lo-50 050 Joso oo 5-8 <5< 58 |<5 <5< <5 ok ok fl fl
W Upper Woburn PI Endleigh Pl s sj 1 oso os0_[os0 lo-50 050 Joso oo <5 5 |< 5 |<5 5 |< <5 ok ok fl fl
w Upper Woburn PI [Tavistock Squ: 7 050 |300400 |58 <5 |5- <5 |58 58 |<! <5 ok ok fl fl
w [Tavistock Squ: Upper Woburn PI 050 |300400 [<5 8+ [5- 5 |5 58 |<! <5 ok ok fl fl
[Tavistock Squ: Endleigh Pl oso  |100200 |58 <5 |< <5 |58 5 |< 58 [ok ok fl fl
[Tavistock Square N [Tavistock Square £ 050 los0 <5 <5 _|< <5 [5- <5< 5-8 ok ok fl fl
[Tavistock Square N Bedford Way 3 o0 los0 5-8 <5 |< 58 |<! 5 |< <5 ok ok fl fl
Bedford Way [Tavistock Square N a3 20 2525) X 0-50 o050 |200300 [<5 5 |< <5< <5 |<! 58 |ok ok fl fl
Bedford Way [Tavistock Square £ of 4 18 34.;'5:7100 0-50 o0 los0 -8 <5 |< -8_|< 5 |< <5 Jok ok fl fl
Gordon Square [Tavistock Square £ 23| 10[ 2065 334.5100-200 0-50 050 |200300 |58 5-8 |<t -8_|< B+ |< 5-8 ok Not OK' fl 9
Gordon Square Bedford Way of 3 12 93[200-300 0-50 o050 |100200 [8+ <5 |< + |58 <5 |< 5-8 [Notok [ok 9 fl
[Tavistock PI/Tavists P [Tavistock Square N [Tavistock PI 5 37 36.5100-200 0-50 o0 |s0-100 + < + |58 <5 |< 5-8 [Notok [ok 9 fl
[Tavistock PI/Tavistock Square/Woburn P [Tavistock Square N |woburn Pl 2 a1 0-50 o050 |300400 [<5 + |5 -8_|<5 5-8 |<! <5 [Notok  fox 9 fl
[Tavistock PI/Tavists P |woburn Pl [Tavistock Square N 53 050 |aoos00 [5-8 + |5 <5 |58 58 |<! <5 ok ok fl fl
[Tavistock PI/Tavists P [Tavistock Square W [Tavistock PI os0|200300 [<5 -8_|< <5 [<5 8+ [< <5 ok ok fl fl
Bedfor Bedford way Russell Square £ os0 |100200 |8+ <5 |< 8+ |<5 <5 |< 5-8 [Notok [ok 9 fl
Bedfor Bedford way Russell Square W o050 |100200 |« <5 |< <5 |58 <5 |< 5-8 ok ok fl fl
Bedfor Russell Square £ Bedford way 050 |s0100 < 5-8 [5- <5 |8+ 58 |<! 8+ |ok Not OK' fl 9
Bedfor Russell Square £ Russell Square W 050 los0 < <5 |< 5 < <5 |< <5 ok ok fl fl
Bedfor Russell Square W Bedford way o050 |100200 |« <5< <5< <5< <5 ok ok fl fl
Bedfor Russell Square W Russell Square £ o050 |100200 |« <5 |< 5 < <5 |<! <5 ok ok fl fl
Euston Street Euston Road € Euston Road W 10685 191 1279.5[750-1000 50-100 100200 [1000+ _|< B+ |< 58 |<! 8+ |8+ <5 [Notok fox 9 fl
Euston Street (Gordon Street Euston Road W 10a5] 7| 2] 113sfoso 0-50 050 |100200 |« <5< <5< <5 _[<5 <5 ok ok fl fl
Euston Street Gordon Street Euston Square 176.5) 1% of 194550100 0-50 050 100200 [5-8 <5<t 58 |<! <5 _|<5 <5 Jok oK fl fl
Euston Street Euston Road W Euston Square 144] o[ o  146[100-200 0-50 050 |s0100  [<5 <5 _|< 5-8 |8+ <5 [<5 8+ ok ok fl fl
Euston Street Euston Road W Euston Road £ 7] 100-200 50100 [1000+ _|<5 8+ |< <5 |<5 8+ |5- <5 ok ok fl fl
Euston Street Euston Square Euston Road € 0-50 o050 |100200 |8+ 5-8 |<! 8+ |<5 <5< <5 [Notok fox 9 fl
Euston Street Euston Square Gordon Street 0-50 o050 |200300 |8+ <5< 8+ |5- <5< 5-8 |Notok  [Notok 9 9
Euston Street Euston Square Euston Road W 050 |200300 |5 <5< 5-8 |<! <5< <5 ok ok fl fl
Eust i/Upper Woburn Place Euston Road € Upper Woburn PI 050 [100200 |<5 <5< <5< <5< <5 ok oK fl fl
Euston Road/Upper Woburn Place Euston Road € Euston Road W 50100 |50-100 [1000+ <5 < -8 _|< + |8+ <5 ok ok fl fl
Euston Road/Upper Woburn Place Upper Woburn PI Euston Road W 050 Joso  [100200 <5 -8_|< -8_|< -8 |<5 <5 ok ok fl fl
Euston Road/Upper Woburn Place. Upper Woburn PI Euston Square 050 |o-50 200300 |8+ + < -8 |<! -8 [<5 <5 |NotoK ok 0| 1
Euston Road/Upper Woburn Place Euston Road W Euston Road € 050 [s0-100 [1000+  [58 + |5 < + |8+ <5 [Notok fox 9 fl
Euston Road/Upper Woburn Place Euston Road W Upper Woburn PI 050 Joso  |100200 |5 + |5 <5< <5 _[<5 <5 ok ok fl fl
Eustor 0ad/Upper Woburn Place. Euston Square Upper Woburn PI 3| 050 |o-50 200300 |<5 -8 |[5- 58 |58 <5 |<5 58 |ok Not OK 1 0|
Roal Euston Road E Duke's Road. 5| 20] . 050 |o-50 lo-50 <5 <5 |< <5 |5 <5 |<5 <5 |ok ok 1 1
Roa Euston Road € Euston Road W X 50100 |50-100 [1000+ <5 B+ |< 58 [<5 8+ |8+ <5 [Notok  fox 9 fl
Roa Euston Road € Churchway 050 Joso oo 8+ 5-8 |<! 8+ |8+ <5< 8+ ok ok fl fl
Roa Duke's Road Euston Road W 050 Joso oo < <5 |< 5 |< <5 |<! <5 ok ok fl fl
Roa Duke's Road Churchway 050 Joso oo < <5 |< 5 < <5 |< <5 ok ok fl fl
Roa Duke's Road Euston Road € 050 Joso oo < <5 |< 5 |< <5 |< <5 ok ok fl fl
Roa Euston Road W Churchway 050 Joso oo < <5 |< 5 |< <5 |< <5 ok ok fl fl
Roa Euston Road W Euston Road € lo-50 8+ |5- 8+ |< 8+ |8+ <5 [Notok fox 9 fl
Roa Churchway Euston Road € lo-50 <5< <5< <5< <5 ok ok fl fl
Roa Churchway Duke's Road lo-s0 <5< <5< <5< <5 ok ok fl fl
Roa Churchway Euston Road W lo-50 <5< <5< <5< <5 ok ok fl fl
Euston Road/Midlan Euston Road E lJudd Street 050 <5 |<! 5-8 |5-8 <5 |<! 5-8 ok 0K 1 1
Euston Road/Midlan Euston Road € Euston Road W lo-s0 8+ [< <5 [<5 8+ [5- <5 ok ok fl fl
Euston Road/Midlan Judd Street Euston Road W 050 <5 |<! <5 |8+ <5 |<5 5-8 ok Not Ok 1 0|
Euston Road/Midlan Euston Road W Euston Road E 050 8+ [5- 5-8 |<5 8+ |8+ <5 ok 0K 1 1
Euston Road/Midlan Euston Road W Judd Street 050 5-8 |<! <5 |<5 <5 |<! 5-8 ok 0K 1 1
treet [Tavistock Place € Hunter Street lo-s0 <5< 8+ |8+ <5< 8+ [notok ok 9 fl
/ treet Hunter Street [ludd Street lo-50 <5< <5 |8+ 5-8 |<! 8+ ok Not OK' fl 9
/ treet Hunter Street [Tavistock Place € lo-50 <5< <5 |<5 <5< <5 ok ok fl fl
/ treet [Tavistock Place W lludd Street lo-s0 <5< 5-8 |8+ <5< 8+ ok ok fl fl
/ treet [Tavistock Place W [Tavistock Place € lo-s0 5-8 |<! <5 |8+ 8+ [< 8+ ok Not OK' fl 9
/ treet [Tavistock Place W Hunter Street lo-50 <5< 8+ |<5 <5< <5 [Notok fox 9 fl
/ treet [ludd Street [Tavistock Place € lo-50 <5 |5 8+ |58 <5< 5-8 ok ok fl fl
vistor treet [ludd Street Hunter Street lo-s0 <5< <5 |5 <5< <5 ok ok fl fl
ray's Inn Road/Sidmouth Street Gray's Inn Road §. Sidmouth Street j0-50 <5 |<! <! 5-8 <5 |<! 8+ |ok 0K 1 1
ray's Inn Road/Si reet Gray's Inn Road S Gray's Inn Road N 050 <5 |<! <! <5 <5 |<! <5 ok 0K 1 1
ray's Inn Road/Si reet Sidmouth Street Gray's Inn Road N lo-s0 <5< <5 |5 <5< <5 ok ok fl fl
ray's Inn Road/Si reet Sidmouth Street Gray's Inn Road S j0-50 <5 |5 <! 5-8 <5 |<! <5 ok 0K 1 1
ray's Inn Road/Si reet Gray's Inn Road N Gray's Inn Road §. 0-50 5-8 |<! <! <5 <5 |<! <5 ok 0K 1 1
ray's Inn Road/Si reet Gray's Inn Road N Sidmouth Street 050 <5 |<! 5-8 |8+ <5 |<! 8+ |ok 0K 1 1
oburn Place 2 |Woburn Pl Russell Squar lo-50 ElE <5 <5 58 |< <5 ok oK fl fl
[Woburn t (2 Russell Squar Woburn PI lo-s0 B+ [< <5 |58 B+ [< <5 ok ok fl fl
[Woburn t (2 Russell Squar IE. Il Square W lo-50 58 |<! <5 |58 5 |< 58 [ok ok fl fl
[Woburn t (2 Russell Square W. |woburn Pl 050 <5 _[<t 58 [5- <5 |<t 5-8 [ok oK fl fl
[Woburn t (2 Russell Square W Bernard st lo-s0 <5< <5< <5< <5 ok ok fl fl
[Woburn t (2 Russell Square W Russell Squar lo-50 <5< 8+ |< <5< <5 [Notok fox 9 fl
Russel Guilford Street Russell Squar lo-s0 58 |<! <5 |< <5 |< <5 ok ok fl fl
Russel Guilford Street Russell Square N lo-s0 <5 |< 5 |< <5 |<! <5 ok ok fl fl
Russel Russell Squar Russell Square N lo-50 + |5 5 < B+ _|<! <5 ok ok fl fl
Russel Russell Square N Russell Squar lo-s0 -8 |< 5 < <5 |< <5 ok ok fl fl
Russel Row Russell Square W lo-s0 8 |< 8+ |8+ <5 |<! 8+ |ok ok fl fl
Russel Row Russell Square N lo-s0 < <5 |<5 B+ |< <5 ok ok fl fl
Russel Russell Square W Russell Square N 10-50 <5 |<t 5-8 [5-8 <! <t 58 |0k Ok 1) 1)
Russel Russell Square W Row lo-50 <5 |< <5_|<5 5 |< <5 ok ok fl fl
Russel Russell Square N Row lo-s0 8+ [< <5 |5 <5< <5 [Notok fox fl fl
Russell Squa Russell Square N Russell Square W lo-50 <5 |<! <5 |58 5 |< 58 |ok ok fl fl
Russell Square/Montague Street Russell Square E Montague Street 10-50 5-8 |<t 5-8 [5-8 < <! 5-8 |okK 0K 1) 1)
Russell Square/Montague Street Russell Square £ Russell Square N lo-50 58 |<! <5 |8+ B+ |< 8+ ok Not OK' fl 9
Russell Square/Montague Street Montague Street Russell Square N lo-50 <5< <5 |5 <5< <5 ok ok fl fl
Russell Square/Montague Street Montague Street Russell Square E lo-50 <5< <5 [<5 <5< <5 ok ok fl fl
Russell Square/Montague Street Russell Square N Russell Square £ lo-50 5 |< 58 [<5 5 |< <5 ok ok fl fl
ussell Square/Montague Street Russell Square N Montague Street lo-50 5 |< 5-8 |8+ 5 |< 8+ |ok ok fl fl
ower Steel/Euston Road Euston Road Off Split Gower Street 050 8+ |<! 8+ |<! <5 |<! <5 |NotOK 0K 0| 1
ower Steel/Euston Road A400 Gower Street 050 5-8 |<! <5 |<! <5 |5- <5 ok 0K 1 1
ower Place Gower Place Gower Street s lo-s0 <5< <5< <5 [<5 <5 ok ok fl fl
ower Place Gower street N Gower treet s lo-50 8+ [< 8+ |< <5 |5 <5 [Notok fox 9 fl
ordon i Place Endsleigh Gardens Gordon Street s lo-50 <5< 5-8 |5 <5< 5-8 oK oK fl fl
|Gordon Pla Endsleigh Gardens Gower Place 050 100200 [100-200 lo-s0 <5< <5 |5 <5< <5 ok ok fl fl
|Gordon Pla Endsleigh Gardens Gordon Street N 050 100200 [200-300 lo-s0 <5< <5< <5< <5 ok ok fl fl
|Gordon Pla (Gordon Street s Gower Place 050 [o-s0 lo-s0 lo-s0 <5< <5< <5< <5 ok ok fl fl
|Gordon Pla Gordon Street s Gordon Street N 050 [o-50 lo-s0 lo-50 <5< <5< <5< <5 ok ok fl fl
|Gordon Pla Gordon Street s Endsleigh Gardens 050 [o-50 lo-s0 lo-50 <5< <5< <5< <5 ok ok fl fl
|Gordon Pla Gordon Street N Endsleigh Gardens 050 200300 [200-300 lo-50 <5< 8+ |8+ <5< 8+ [notok  [Notox 9 9
|Gordon Pla Gordon Street N (Gordon Street s 050 100200 |50-100 lo-50 <5< <5 |58 <5< 5-8 ok ok fl fl
|Gordon Pla Gordon Street N Gower Place 050 [0-50 lo-50 lo-50 <5 |< <5 |58 <5 |< 58 |ok ok 1 1
Upper Woburn Place S Endsleigh Garden 050 050 loso lo-50 <5 |< 58 |<5 <5 |< <5 |ok ok 1 1
Upper Woburn Place § Upper Woburn Place N 0-50 lo-50 B8+ |< <5 |<5 8+ |< <5 ok ok fl fl
Upper Woburn Place N Upper Woburn Place § 0-50 lo-s0 <5 |<! <5 |58 <5 |< <5 ok ok fl fl
jpper Woburn Upper Woburn Place N Endsleigh Garden 0-50 lo-50 <5< <5 [<5 <5< <5 ok ok fl fl
ower gton Place Gower street N [Torrington Place £ 0-50 lo-s0 <5< 5-8 |<5 5-8 |<! <5 [Notok  fox 9 fl
ower gton Place Gower street N Gower treet s 050 lo-s0 8+ [< 8+ |8+ <5 _|< 5-8 |Notok  [Notok 9 9
ower gton Place Gower street N [Torrington Place W 0-50 lo-s0 < 8+ |5- <5 |5 5-8 [Notok [ok 9 fl
[Tottenham Court Road/Torrington Place. [Torrington Place [Tottenham Court Road N 0-50 lo-50 < <5 |5 <5 |5 <5 ok ok fl fl
[Tottenham C d/Torring! [Tottenham Court Road s |Tottenham Court Road N 0-50 50-100 < <5 |<5 <5 |5 <5 ok ok fl fl
New Cavendish Street/ H treet/C treet Cleveland Street 5 Cleveland Street N 050 lo-50 < + |5 N/A <! 5-8 oK oK fl fl
INew Cavendish Street/ Howland Street; t Cleveland street 5 New Cavendish Street 26.5(50-100 0-50 lo-50 < + [8+ N/ |< 8+ ok Not OK' fl 9
New Cavendish Street/ Howland Street/ t Howland Street Cleveland Street N 8.5/0-50 0-50 0-50 050 <! -8 [<5 N/A_|<! <5 ok 0K 1 1
New Cavendish Street/ H treet t Howland street New Cavendish Street 125.5[100-200 050 050 [200-300 200300 lo-s0 < -8 |5- N/A < 5-8 ok ok fl fl
M lace Street N [Tavistock Place € 050 os0 _[os0 lo-50 lo-50 < <5 [< N/A < <5 ok ok fl fl
M lace Street N Street s 050 os0  [100-200 |s0-100 lo-s0 < <5 [< N/A < <5 ok ok fl fl
M: lace. [Tavistock Place W [Tavistock Place E 0-50 0-50 200-300 050 <! 5-8 |<! N/A_|<! <5 ok 0K 1 1
M lace [Tavistock Place w Street s 050 [o-s0 lo-s0 < <5 [« /A< <5 Jox ok fl fl
AM PM  AM
Total 128 Total 128 DMRB ok DMRB ok GEH or DMRB GEH or DMRB
Total<s 75 Total<s 82 106 1w 107 1w
%<5 59% %<5 64% 3% 91% 84% 91%
Totalk8 106 Totalks 111

%<8 83% %<8 87%
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