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INTRODUCTION

SYSTRA Ltd. (SYSTRA) was commissioned by Glasgow City Council (GCC) to test the traffic
related effects of the proposed Low Emission Zones (LEZ) in Glasgow City Centre. This
testing was to be carried out primarily using the Glasgow City Centre Paramics Discovery
Model, supported by the Strathclyde Regional Transport Model (SRTM).

Subsequently, a Scenario Planning exercise was undertaken to consider the impacts of
plausible post COVID scenarios on the operation of the LEZ. A sensitivity test was added
to the LEZ modelling programme as a result of the outcomes of this exercise.

This report details the development of the test models and presents a comparison of the
outputs.

LOW EMISSION ZONE PROPOSALS

A Low Emission Zone (LEZ) is an area inside which only vehicles which meet specified
standards for exhaust emissions are allowed to drive. The Scottish Government has
committed to introducing LEZs in Scotland’s four largest cities (Glasgow, Edinburgh,
Dundee and Aberdeen).

Glasgow City Council (GCC) provided details of two proposed LEZ boundaries to be tested
by SYSTRA. These have been termed LEZ1 and LEZ2 for the purposes of this report and the
drawings provided by GCC are shown in Figure 1 and Figure 2.

The LEZ1 and LEZ2 boundaries cover a similar area of Glasgow city centre broadly
bounded by the M8, Broomielaw and High Street. The difference between the two
proposals is that High Street and Broomielaw are within the LEZ boundary for LEZ1 and
outside the boundary for LEZ2.
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MODELLING APPROACH AND ASSUMPTIONS

The modelling required for the two proposed LEZ boundaries has two objectives:

o To understand the impacts of displaced vehicles on traffic conditions within the city
centre and wider area

o To provide traffic flows for the city centre reflecting the proposed LEZ boundaries
for input to the city centre air quality model

Whilst the coverage of the city centre Paramics model encompasses fully both proposed
LEZ boundaries, the coverage does not include fully routes which non-compliant vehicles
may be displaced onto. The modelling approach therefore utilises SRTM to consider the
impacts of the LEZ on traffic conditions out with the city centre model area, and to
establish changes to external movements within the Paramics model as a result of vehicles
being displaced onto non city centre routes.

The basic assumptions agreed with GCC for the testing are as noted below:

o Operation of the LEZ to be considered for the first year of full enforcement, 2022

(o) All vehicles making trips starting and/or ending within the LEZ boundary are
assumed to become compliant (non-compliant vehicles assumed to either become
compliant, or be replaced by an equivalent compliant trip)

(o) All non-compliant vehicles assumed to adhere to the LEZ boundary, and re-route
accordingly

GCC requested that the LEZ proposals would be tested using two differing vehicle fleet
assumptions representing a likely best and worst case in terms of compliance levels . The
fleet assumptions were provided by the Scottish Environmental Protection Agency (SEPA).
Forecast fleets for 2020 and 2023 were provided, based on the latest available National
Atmospheric Emissions Inventory dataset.

Table 1 shows the forecast splits between Petrol, Diesel and Other engine types for the
2020 and 2023 fleets.

Table 1. Engine type splits for 2020 and 2023

51.8% 47.9% 0.3% 51.9% 47.5% 0.5%
LGV 2.2% 97.2% 0.4% 1.8% 97.2% 1.0%
HGV 0.0%  100.0% 0.0% 0.0%  100.0% 0.0%

Petrol and diesel engines have differing levels of compliance with the proposed LEZ
regulations, which allow Petrol engines of Euro class 4 and above, and Diesel engines of
Euro Class 6 and above. SEPA provided the percentage compliance of vehicles by engine
type for 2020 and 2023, these are shown in Table 2. In addition it has been assumed that
all ‘Other’ vehicle types (e.g. hybrid vehicles) are fully compliant in both years.

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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Table 2. Engine type compliance splits for 2020 and 2023

Engine
Type Compliance % |Compliance %

Car Petrol 97.3% 99.6%
Diesel 60.3% 78.1%

LGV Petrol 95.2% 99.1%
Diesel 63.6% 81.4%

HGV Diesel 96.1% 98.8%

3.1.7 Combining the engine type splits and the compliance levels by engine type gives the

overall compliance levels adopted by vehicle type shown in Table 3.

Table 3. Engine type compliance splits for 2020 and 2023

Vehicle |2020 Overall |2023 Overall
Type Compliance % [Compliance %

Car 79.6% 89.3%
LGV 64.4% 81.9%
HGV 96.1% 98.8%
4, SRTM LEZ TESTING
4.1.1 During the development of the Paramics model 2022 reference case network (see section

5), an SRTM network variant was developed including the committed infrastructure
identified by GCC to be in place by the end of 2022. This network was adopted as a start
point for the LEZ runs required.

4.1.2 The infrastructure included in this network is detailed in the reference case report
(Glasgow City Centre Paramics Model — Reference Case, SYSTRA, August 2019). The
schemes included are as noted below:

Oswald Street Bus Gate — also permitting LGV, HGV and taxi

Union Street Bus Gate — also permitting LGV, HGV and taxi

Renfield Street bus improvements

Hope Street bus improvements

South City Way

Argyle Street Avenue

The Underline Avenue

Sauchiehall Precinct Avenue

Glasgow City Centre Paramics Model Reference Case

Glasgow City Centre Paramics Model Reference Case GBO1T19D20_RefCase
Reference Case Model Development Report 27/08/2019 Page 13/20
North Hanover Street/Kyle Street Avenue

Cathedral Street to Bath Street Avenue

Holland Street/Pitt Street Avenue

Elmbank Street/ElImbank Crescent

0000000000 000O00O
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Considering the requirement of the LEZ modelling to examine the worst case, short term
impacts of the LEZ proposals (given that longer term responses such as fleet change and
mode shift would likely result in improved traffic conditions and air quality from this
point), highway assignment only runs were undertaken.

SRTM does not include a 2022 forecast year. Model runs were therefore undertaken for
both the 2020 and 2027 forecasts, with the intention of combining the results
appropriately to reflect 2022.

The 2022 and 2027 networks were amended to create LEZ variants, for both the 2020 and
2023 fleets, and for the two LEZ boundary options. This created 8 LEZ scenarios as below:

2020 LEZ Option 1, 2020 fleet assumptions
2020 LEZ Option 1, 2023 fleet assumptions
2020 LEZ Option 2, 2020 fleet assumptions
2020 LEZ Option 2, 2023 fleet assumptions
2027 LEZ Option 1, 2020 fleet assumptions
2027 LEZ Option 1, 2023 fleet assumptions
2027 LEZ Option 2, 2020 fleet assumptions
2027 LEZ Option 2, 2023 fleet assumptions

000000O0O

Demand associated with zones out with the LEZ boundaries was split into compliant and
non-compliant vehicle types in consideration of the assumption that vehicles originating
and/or destinating within the LEZ boundary would all become compliant.

Restrictions were coded to the networks to reflect the LEZ boundaries, and prevent the
non-compliant vehicles from routeing through the LEZ area.

Initial runs of the AM and PM periods for each scenario were undertaken, and flow
comparisons undertaken between each scenario and the reference case network for each
year. These showed a negligible impact on flows in the wider area as a result of the
addition of the LEZ restrictions, suggesting that the number of vehicles being displaced is
relatively low.

The assumptions adopted mean that only non-compliant vehicles which previously routed
through the LEZ area are displaced with the LEZ in place. To understand the number of
vehicles being affected, cordon matrices for the LEZ boundaries were generated for the
AM and PM peak hours for the basic reference case networks, and the total number of
through trips identified. Applying the compliance levels to this number of trips establishes
the total number of model trips affected by the LEZ boundaries. Table 4 details the results
of this analysis.

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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Table 4. SRTM, LEZ boundary through trips

T T pisplaced Displaced 25 % of LEZ trips
_ Total Trips | Through Trips | 2020 Fleet m 2020 Fleet m

AM, Option 1 Boundary

PM, Option 1 Boundary

AM, Option 2 Boundary

PM, Option 2 Boundary

4.1.10

4111

5.1

5.1.1

5.12

2020 14925 2552 518 295 3.5% 2.0%
2027 21234 2723 540 305 2.5% 1.4%
2020 16146 2842 587 328 3.6% 2.0%
2027 23632 3325 698 374 3.0% 1.6%
2020 13592 1526 284 168 2.1% 1.2%
2027 19561 2269 384 160 2.0% 0.8%
2020 14785 1732 319 181 2.2% 1.2%
2027 22021 2197 378 215 1.7% 1.0%

This analysis shows that of all trips associated with the LEZ boundaries, very few are
through trips, and so the absolute number of vehicles being forced to re-route is relatively
small, particularly given that these are spread around the LEZ boundaries, rather than
focussed on one point.

The impact of displacing these non-compliant vehicles onto wider routes to avoid the LEZ
area is therefore negligible in the context of considering wider impacts. As such, no
further SRTM analysis was undertaken.

GLASGOW CITY CENTRE PARAMICS MODEL TESTING

Background

The 2022 Glasgow City Centre Reference Case Paramics Discovery model was used as a
baseline for this testing. This model was developed in 2019 based on the 2017 Glasgow
City Centre Paramics Model. Development of the Reference Case model is documented in
‘Glasgow City Centre Paramics Model Reference Case — Model Development Report’,
August 2019 and of the Base model in ‘Glasgow City Centre Base Paramics Model
Development plus Scenario Testing — Model Development Report’, November 2018.

The Glasgow City Centre Paramics Model is a microsimulation model, the coverage of
which is shown in Figure 3.

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ

13/05/2021 Page 10/23



5.1.3

5.2

5.21

5.2.2

5.2.3

524

SVYSTIrA

GCC Paramics Model

s Model Coverage

23 0 250 500 750 1000m
I )

Figure 3. Model Coverage

For the purposes of this study, the Glasgow City Centre Paramics Model was used in this
project to test the impacts of local rerouting in the model area resulting from the LEZ
proposals.

LEZ Model Development

In order to test the LEZ proposals four test model variants were created based on the
differing LEZ proposals and fleet forecasts;

o LEZ1 2020 fleet
o LEZ1 2023 fleet
o LEZ2 2020 fleet
o LEZ2 2023 fleet

As no significant rerouting out with the model area was found in the SRTM tests, no
changes were made to the initial matrix totals.

In order to create the test models, the 2022 Reference Case model was used as a starting
point. To create the LEZ test demand matrices, the Reference Case matrices were split out
into Compliant and Non-Compliant Vehicle types based on the percentages provided by
SEPA and shown in Table 3. It has been assumed that all vehicle trips which start and/or
end their trip within the LEZ boundary are be made by compliant vehicles, as per the
assumptions set out previously.

For comparison with the SRTM work, and to understand the volumes affected by the
boundaries in the Paramics model, analysis was undertaken to establish the volumes of
car traffic associated with the boundaries, those routeing through, and the volume of

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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through trips which would be non-compliant and thus displaced. Table 5 presents this
information for car trips only, for the AM and PM periods.

Table 5. Paramics model, LEZ boundary through trips (car only)

T oisplaced[pisplaced as % of LEZ rips
| TouiTips | ThroughTrips | 2020Fieet | 7023 Fiect | 2020 Fleet | 2023 Fieet |

AM, Option 1 Boundary 30948 5677 1159 608 3.7% 2.0%
PM, Option 1 Boundary 41425 6618 1351 709 3.3% 1.7%
AM, Option 2 Boundary 29629 3118 637 334 2.1% 1.1%
PM, Option 2 Boundary 39150 3162 646 339 1.6% 0.9%

5.25

5.2.6

5.2.7

5.3

5.3.1

5.3.2

5.3.3

The analysis shows, when the differences between peak hour and peak period numbers
are accounted for, a broadly consistent proportion with SRTM of LEZ boundary trips being
displaced due to non-compliance in each fleet assumption. This is to be expected — SRTM
provided the trip distributions for the development of the Paramics model, and as such a
consistent level of through trips within the area results.

As with SRTM, the absolute number of trips being affected is relatively low, especially
when it is considered that these are spread around the boundary, and not concentrated.

Due to the proposed boundary of LEZ1 and the extents of the model, non-compliant
through trips entering/exiting the model at King George V Bridge, Glasgow Bridge or
Gorbals Street and some at Albert Bridge are not able to make their trip and as a result
are assumed to reroute outside the model area, and thus have been removed from the
model. The number of trips removed in LEZ1 2020 and LEZ1 2023 are shown in Table 6.

Table 6. Vehicle trips removed in LEZ1, all vehicle types

LEZ1 2020 Trips | LEZ1 2023 Trips
Removed Removed

AM -584 -304
IP -860 -447
PM -587 -307

LEZ Test Model Findings

The LEZ test models were run 12 times for AM, IP and PM and the model runs were
reviewed to ensure the operation was acceptable and any gridlocked runs were discarded.
The outputs from the remaining runs were averaged and results were extracted.

A general network operational comparison is presented in 7, this shows the average speed
of vehicles in the network across the whole modelled period in mph.

Table 7. Average Speed (mph)

- LEZ1 2020 |LEZ1 2023 [LEZ2 2020 |LEZ3 2023

14.2 14.1 14.3 13.5 14.5
IP 20.0 20.3 20.2 20.1 20.3
PM 9.0 8.8 8.6 8.6 8.6

Table 7 shows that there is little variation in average speed across the scenarios due to
the small amount of rerouting traffic due to the LEZ proposals.

Glasgow City Centre Low Emission Zone
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5.3.4 Journey time outputs were also extracted for key routes in the city centre. The journey
time routes used match those used in the Base Model validation and were originally
specified by GCC.

5.3.5 The routes used for comparison are:

Route 1 — Sauchiehall Street/Bath Street Loop

Route 2 — Argyle Street Loop

Route 3 — New City Road/Cowcaddens Road

Route 4 — Cathedral Street/North Hanover Street
Route 5 — High Street/Saltmarket

Route 6 — George Street/Ingram Street Loop

Route 7 — Broomielaw/Clyde Street

Route 8 — Renfield Street/West Campbell Street Loop
Route 9 — Bothwell Street/Waterloo Street Loop
Route 10 — St Vincent Street/West George Street Loop

0000000000

5.3.6 The AM, IP and PM peak hour comparisons are shown in Tables 8-10.

Table 8. Journey Time Comparison AM 08:00-09:00

“ LEZ1 2020 | LEZ1 2023 |LEZ22020| LEZ2 2023

Route 1 Eastbound

Route 1 Westbound 209 205 210 214 211
Route 2 Eastbound 415 327 353 331 372
Route 2 Westbound 347 345 348 342 343
Route 2 Southbound 107 107 106 105 108
Route 3 Eastbound 361 357 355 356 356
Route 3 Westbound 367 373 365 364 374
Route 4 Eastbound 449 444 447 452 443
Route 4 Westbound 747 705 742 687 731
Route 5 Northbound 591 534 554 614 605
Route 5 Southbound 579 502 551 544 547
Route 6 Eastbound 573 536 561 522 585
Route 6 Westbound 194 186 187 185 188
Route 7 Eastbound 721 683 698 708 695
Route 7 Westbound 481 462 477 495 485
Route 8 Northbound 596 589 612 599 609
Route 8 Southbound 287 287 287 288 287
Route 9 Eastbound 88 87 88 86 87
Route 9 Westbound 142 140 140 143 141
Route 10 Eastbound 687 659 777 678 757
Route 10 Westbound 543 510 534 524 533
Route 10 Southbound 413 403 409 395 400

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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Route 1 Eastbound
Route 1 Westbound
Route 2 Eastbound
Route 2 Westbound
Route 2 Southbound
Route 3 Eastbound
Route 3 Westbound
Route 4 Eastbound
Route 4 Westbound
Route 5 Northbound
Route 5 Southbound
Route 6 Eastbound
Route 6 Westbound
Route 7 Eastbound
Route 7 Westbound
Route 8 Northbound
Route 8 Southbound
Route 9 Eastbound
Route 9 Westbound
Route 10 Eastbound
Route 10 Westbound
Route 10 Southbound

Table 9. Journey Time Comparison IP 1300-1400

“ LEZ1 2020 | LEZ1 2023 |LEZ2 2020] LEZ2 2023

180
164
327
57
326
272
462
397
405
373
282
172
527
438
525
277
100
140
626
321
366

Glasgow City Centre Low Emission Zone

GCC LEZ Traffic Modelling

180
163
322
55
326
273
460
387
406
358
282
170
538
445
521
275
100
138
596
317
355

179
162
324
56
325
273
451
393
405
368
283
172
539
443
519
279
100
140
568
317
359
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181
165
324
55
326
273
451
385
415
370
279
172
526
441
530
278
100
139
616
320
364
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181
160
326
56
324
273
458
391
413
368
283
171
525
437
518
279
100
140
614
319
362
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Table 10. Journey Time Comparison PM 1700-1800

“ LEZ1 2020 | LEZ1 2023 |LEZ2 2020] LEZ2 2023

Route 1 Eastbound

Route 1 Westbound 337 313 344 336 331
Route 2 Eastbound 976 834 930 1083 1062
Route 2 Westbound 498 463 481 502 501
Route 2 Southbound 126 110 119 127 122
Route 3 Eastbound 479 471 490 490 487
Route 3 Westbound 335 325 353 351 361
Route 4 Eastbound 753 757 815 734 749
Route 4 Westbound 722 704 825 707 704
Route 5 Northbound 536 571 562 546 591
Route 5 Southbound 430 410 432 426 429
Route 6 Eastbound 455 459 469 472 471
Route 6 Westbound 231 246 251 236 244
Route 7 Eastbound 818 714 768 960 964
Route 7 Westbound 646 561 613 695 683
Route 8 Northbound 801 814 820 795 791
Route 8 Southbound 454 449 462 465 461
Route 9 Eastbound 143 167 151 148 157
Route 9 Westbound 422 443 382 407 470
Route 10 Eastbound 963 810 901 855 948
Route 10 Westbound 761 708 783 791 785
Route 10 Southbound 411 392 427 451 446
5.3.7 Overall the results show very little impact on the journey times across the city. Some

6.1

6.1.1

6.1.2

routes adjacent to the LEZ boundaries do exhibit increases in journey times in some
periods (for example Route 2 Eastbound in the PM under LEZ2), however it is possible that
these impacts could be reduced through signal optimisation or other localised
improvements to the road network.

SCENARIO PLANNING SENSITIVTY TEST

Background

Subsequent to the original modelling detailed in the previous sections, SYSTRA and Jacobs
undertook a scenario planning exercise to consider post COVID impacts on the LEZ
proposals. This exercise is detailed in LEZ Post-COVID Uncertainty — LEZ Uncertainty
Summary Note (SYSTRA/Jacobs, January 2021). The outcome of this exercise, in the
context of the proposed Glasgow LEZ, was a requirement to consider the operation of the
LEZ under a reduced demand scenario, compared with the 2022 reference case.

Through discussion with GCC, the detail of this sensitivity test was agreed. Boundary
Option 1 had emerged as the preferred option, and so Option 2 was not considered within
this additional testing. In terms of reduced demand, a relatively simplistic approach was

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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adopted, which considered the council’s aspirations for city centre demand reductions of
30-40% by 2030. It was agreed that a reduction of 10% seemed reasonable to reflect a
reduced demand scenario for 2022.

GCC have implemented a “Spaces for People” programme across the city centre during
the pandemic, which utilises road space to provide extra space for pedestrians and
cyclists. These measures were added to the existing 2022 reference case to form the
network for the sensitivity test.

Reference Case Model Development

To undertake these additional tests the Reference Case model was updated to include the
‘Spaces for People’ measures which have been implemented on street;

George Square East and West Closure

George Square South PT only (7am-7pm)

North Hanover Street closed Northbound

South Fredrick Street Northbound Pt only (7am-7pm)

Cochrane Street one dedicated Westbound Pt only lane (7am-7pm)

Argyle St (under Central Station) Eastbound only, Pt Only

Cycle Lane Westbound on Argyle St (under Central Station)

Westbound Cycle lane along Broomielaw (Saltmarket to York St), requires removal
of one traffic lane

Northbound Cycle Lane up King George V Bridge, requires removal of one traffic
lane

(o) Bus rerouting to avoid George Square and North Hanover Street Closures

00000000

o

The coverage of the model remains the same as in Figure 3.

GCC’s aspiration is to reduce traffic in the City Centre by 30%-40% by 2030. To reflect
progress towards this goal a reduction in demand was applied to the current demand
which removed 10% percent of trips not associated with the M8, either originating,
destinating or both. The reduction was applied to all vehicle types including committed
development traffic. The difference in demand between the previous Reference case and
the new Reference Case can be seen in 0 below

Table 11. Reference Case Demand Comparison — Total vehicles

-
Case

AM 100987 96464
IP 177409 169933
PM 110420 105279

LEZ Model Development

In order to test the LEZ proposals with the ‘Spaces for People’ measures, they were also
added to the two previous test model variants to create;

(o) LEZ1 ‘Spaces for People’ 2020 fleet

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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o LEZ1 ‘Spaces for People’ 2023 fleet

In order to create the test models, the new Reference Case model was used as a starting
point with the Non-Compliant vehicle types and the LEZ restrictions put in place as per
the assumptions set out previously. To create the LEZ test demand matrices, the previous
LEZ1 demands were reduced by 10%, as explained above.

Due to the proposed boundary of LEZ1 and the extents of the model, non-compliant
through trips entering/exiting the model at King George V Bridge, Glasgow Bridge or
Gorbals Street and some at Albert Bridge are not able to make their trip and as a result
are assumed to reroute outside the model area, and thus have been removed from the
model. The number of trips removed in LEZ1 2020 and LEZ1 2023 are shown in Table 12.

Table 12. Vehicle trips removed in LEZ1, all vehicle types
LEZ1 2020 LEZ1 2023

Trips Trips
Removed Removed
AM -531 -277
IP -789 -410
PM -533 -278

With many of the streets around George Square now closed off to most vehicles, there
were changes to how vehicles routed around the network. Most notably , south of George
Square and Ingram Street saw a lot more traffic passing through which required slight
changes to the signals at Glassford Street and South Fredrick Street in all periods. North
of George Square, West Nile St and Killermont St required modifications to the signals to
accommodate all of the new traffic (including a lot of rerouted buses) now travelling up
West Nile Street. This was most prevalent in the later IP and PM periods.

LEZ Test Model Findings

The LEZ test models were run 10 times for AM, IP and PM and the model runs were
reviewed to ensure the operation was acceptable and any gridlocked runs were discarded.
The outputs from the remaining runs were averaged and results were extracted.

A general network operational comparison is presented in Table 13, this shows the
average speed of vehicles in the network across the whole modelled period in mph.

Table 13. Average Speed (mph)

|| Rercase [ueza 2oa0fucza 2003

AM 15.6 15.8 15.7
IP 20.2 21.0 20.6
PM 8.8 10.6 9.6

Table 13 shows that there is some variation in average speed across the scenarios due to
the additional 10% reduction and the inclusion of the spaces for people measures. The
results for the PM should be treated with caution as all versions of the PM experience
high levels of congestion.

Glasgow City Centre Low Emission Zone
GCC LEZ Traffic Modelling GB01T19J49_LEZ
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The inclusion of the spaces for people measures and demand reduction generally has little
impact on the overall average speeds in the AM and IP. In the PM the removal of the non-
compliant city centre through trips in the LEZ1 model provides enough relief to the
congested areas of the city centre to give an overall increase in average speed. Despite
this increase the LEZ1 PM model still experiences significant congestion.

6.4.3 Journey time outputs were also extracted for key routes in the city centre. The journey
time routes used match those used in the Base Model validation and were originally
specified by GCC.

6.4.4 The routes used for comparison are:
o Route 1 — Sauchiehall Street/Bath Street Loop
o Route 2 — Argyle Street Loop
(o] Route 3 — New City Road/Cowcaddens Road
(o] Route 4 — Cathedral Street/North Hanover Street
(o] Route 5 — High Street/Saltmarket
o Route 6* — George Street/Ingram Street Loop
(o] Route 7 — Broomielaw/Clyde Street
(o) Route 8 — Renfield Street/West Campbell Street Loop
(o] Route 9 — Bothwell Street/Waterloo Street Loop
o Route 10* — St Vincent Street/West George Street Loop

*The routes (Route 6EB and Route 10SB) have been shortened given that they
terminate in George square on links which are no longer accessible.

6.4.5 The AM, IP and PM peak hour comparisons are shown in Table 14 to Table 16
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Table 14. Journey Time Comparison AM 08:00-09:00

Route 1 Eastbound

Route 1 Westbound 194 190 195
Route 2 Eastbound 366 318 327
Route 2 Westbound 333 341 337
Route 2 Southbound 78 78 77
Route 3 Eastbound 340 337 340
Route 3 Westbound 336 342 338
Route 4 Eastbound 417 407 398
Route 4 Westbound 733 671 703
Route 5 Northbound 632 545 608
Route 5 Southbound 541 445 459
Route 6 Eastbound 386 327 339
Route 6 Westbound 199 196 191
Route 7 Eastbound 665 676 677
Route 7 Westbound 643 545 607
Route 8 Northbound 545 555 553
Route 8 Southbound 294 295 292
Route 9 Eastbound 86 86 84
Route 9 Westbound 137 138 141
Route 10 Eastbound 925 901 940
Route 10 Westbound 470 439 457
Route 10 Southbound 312 301 312
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Table 15. Journey Time Comparison IP 13:00-14:00

Route 1 Eastbound

Route 1 Westbound 178 177 177
Route 2 Eastbound 161 157 160
Route 2 Westbound 314 316 313
Route 2 Southbound 51 51 51
Route 3 Eastbound 315 315 315
Route 3 Westbound 267 269 269
Route 4 Eastbound 406 408 410
Route 4 Westbound 394 384 397
Route 5 Northbound 409 402 408
Route 5 Southbound 361 350 358
Route 6 Eastbound 181 182 181
Route 6 Westbound 179 172 176
Route 7 Eastbound 527 527 531
Route 7 Westbound 451 444 446
Route 8 Northbound 501 501 498
Route 8 Southbound 274 270 273
Route 9 Eastbound 98 100 100
Route 9 Westbound 140 138 141
Route 10 Eastbound 445 445 447
Route 10 Westbound 325 324 323
Route 10 Southbound 314 311 317
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Table 16. Journey Time Comparison PM 17:00-18:00

Route 1 Eastbound

Route 1 Westbound 293 265 272
Route 2 Eastbound 721 640 643
Route 2 Westbound 458 443 449
Route 2 Southbound 115 86 109
Route 3 Eastbound 411 385 395
Route 3 Westbound 337 314 321
Route 4 Eastbound 810 671 737
Route 4 Westbound 750 631 714
Route 5 Northbound 555 559 585
Route 5 Southbound 464 429 440
Route 6 Eastbound 537 389 457
Route 6 Westbound 430 290 347
Route 7 Eastbound 757 703 705
Route 7 Westbound 820 625 734
Route 8 Northbound 653 666 687
Route 8 Southbound 429 403 416
Route 9 Eastbound 140 137 144
Route 9 Westbound 278 274 266
Route 10 Eastbound 840 927 880
Route 10 Westbound 563 513 536
Route 10 Southbound 397 314 346

Overall the results show little impact on the journey times across the city, both between
these scenarios and when compared to the previous reference and LEZ models, (Section
5). The reduction in traffic leads to some faster journey times in the scenario planning
tests, however the ‘Spaces for People’ measures around George Square and Broomielaw
do lead to greater times in and around those areas. Most notably on Route 10 Eastbound
due to anincrease in rerouted traffic heading up West Nile Street and Route 7 Westbound
along Broomielaw due to the reduction of the Westbound lane.

In the PM, as with the overall statistics, the removal of the non-compliant through trips in
the city centre area provides a general reduction in congestion and decrease in average
journey time on most city centre routes.

SUMMARY

Summary

SYSTRA Ltd. (SYSTRA) was commissioned by Glasgow City Council (GCC) to test the traffic
related effects of the proposed Low Emission Zones (LEZ) in Glasgow City Centre. This
testing was to be carried out using both the Strathclyde Regional Transport Model (SRTM)
and the Glasgow City Centre Paramics Discovery Model.
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LEZ test models were created using SRTM to test the impacts of the proposals on the
wider area.

Due to the low level of non-compliant vehicles, the SRTM testing showed that the LEZ
proposals had a negligible impact on the wider area.

The LEZ Paramics model tests were developed based on the 2022 Reference Case Model
and were developed for two test years 2020 and 2023 with differing compliance levels
between the two years.

Network average speed and localised average journey times results were extracted from
the models for the Reference Case and LEZ test models.

The results showed some local variation in journey times for areas around the LEZ
boundaries but little overall effect on the operation of the model area as a whole with the
LEZ proposals in place. It is suggested that consideration is given to examining localised
optimisation for the preferred boundary option in any follow up work.

Subsequent to this initial testing, GCC requested that the option LEZ1 be tested again with
a lower demand in place and the addition of the ‘Spaces for People’ measures applied
within the model area, as an outcome from the LEZ uncertainty scenario planning
exercise. A 10% reduction was applied in the three new models, the Reference Case,
LEZ12020 and LEZ12023 and the results were collected and analysed.

The main difficulties resulting from the introduction of the ‘Spaces for People’ measures
included increased queueing along Broomielaw for vehicles heading Westbound and
more rerouting and therefore queueing around George Square. The closures in George
Square generated more queuing along Ingram Street, George Street, Cathedral Street and
West Nile Street. This queueing was slightly mitigated by the optimisation of signals south
of George Square (at South Fredrick St and at Glassford St) and the signals at West Nile
St/Killermont Street (most necessary as the junction now has to accommodate many
more bus services). This is particularly notable in the PM where the level of congestion in
these areas is high.

The results showed similar average speeds across the models with slight local variation
around the boundaries. Comparing with the original test scenarios, network wide speeds
and key journey times are generally improved with the reduction of traffic, however in
some locations, as noted above, the spaces for people measures result in a worsening of
journey times even under this reduced demand level.
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SYSTRA provides advice on transport, to central, regional and local government, agencies,

developers, operators and financiers.

A diverse group of results-oriented people, we are part of a strong team of professionals

worldwide. Through client business planning, customer research and strategy development we
create solutions that work for real people in the real world.

For more information visit www.systra.co.uk

Birmingham — Newhall Street

5th Floor, Lancaster House, Newhall St,
Birmingham, B3 1INQ

T: +44 (0)121 393 4841

Birmingham — Edmund Gardens

1 Edmund Gardens, 121 Edmund Street,
Birmingham B3 2H)J

T: +44 (0)121 393 4841

Dublin

2nd Floor, Riverview House, 21-23 City Quay
Dublin 2,Ireland

T:+353 (0) 1566 2028

Edinburgh — Thistle Street

Prospect House, 5 Thistle Street, Edinburgh EH2 1DF
United Kingdom

T: +44 (0)131 460 1847

Glasgow - St Vincent St

Seventh Floor, 124 St Vincent Street
Glasgow G2 5HF United Kingdom

T: +44 (0)141 468 4205

Leeds
100 Wellington Street, Leeds, LS1 1BA
T: +44 (0)113 360 4842

London
3 Floor, 5 Old Bailey, London EC4M 7BA United Kingdom
T: +44 (0)20 3855 0079

Manchester — 16" Floor, City Tower
16th Floor, City Tower, Piccadilly Plaza
Manchester M1 4BT United Kingdom
T: +44 (0)161 504 5026

Newcastle

Floor B, South Corridor, Milburn House, Dean Street, Newcastle, NE1
1LE

United Kingdom

T: +44 (0)191 249 3816

Perth
13 Rose Terrace, Perth PH1 5HA
T: +44 (0)131 460 1847

Reading

Soane Point, 6-8 Market Place, Reading,
Berkshire, RG1 2EG

T: +44 (0)118 206 0220

Woking

Dukes Court, Duke Street

Woking, Surrey GU21 5BH United Kingdom
T: +44 (0)1483 357705

Other locations:

France:
Bordeaux, Lille, Lyon, Marseille, Paris

Northern Europe:
Astana, Copenhagen, Kiev, London, Moscow, Riga, Wroclaw

Southern Europe & Mediterranean: Algiers, Baku, Bucharest,
Madrid, Rabat, Rome, Sofia, Tunis

Middle East:
Cairo, Dubai, Riyadh

Asia Pacific:
Bangkok, Beijing, Brisbane, Delhi, Hanoi, Hong Kong, Manila,
Seoul, Shanghai, Singapore, Shenzhen, Taipei

Africa:
Abidjan, Douala, Johannesburg, Kinshasa, Libreville, Nairobi

Latin America:
Lima, Mexico, Rio de Janeiro, Santiago, Sdo Paulo

North America:

Little Falls, Los Angeles, Montreal, New-York, Philadelphia,
Washington

SVYSTUrA



	Structure Bookmarks
	Glasgow City Centre Low Emission Zone 




