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Executive Summary 

1. This note describes the methodology to develop the forecasting element of a transport model 

to support the feasibility study of the proposed Clean Air Zone (CAZ) in Birmingham City Centre. 

The Joint Air Quality Unit (JAQU) (created by DfT and DEFRA to develop clean air zones in a 

number of cities across the country) requires the production of the following two documents 

before commencing the CAZ modelling: 

1. A transport model review document demonstrating that the base year model is fit for 

purpose. It should be noted that the Base Year model is still in development so this note 

will highlight the approach for building this model and the reporting required to meet 

JAQU’s requirements. 

2. A Transport model forecasting methodology report outlining the approach for forecasting 

the future year CAZ scenarios and how the model outputs will be provided into the air 

quality modelling. 

2. This note forms the forecasting methodology report, with the model review document attached 

in Appendix A for information, outlining the base year development methodology.  

3. The full proposed methodology from base year to future year forecasting is summarised in the 

tables below, with more detail provided on the future year development in the remainder of 

the document. The methodology utilises a variety  data sources, research and existing 

modelling platforms to efficiently meet JAQU’s requirements. The modelling will be undertaken 

for the following periods: 

¶ 2016 Base Year Model 

¶ 2020 CAZ Opening Year Model 

¶ Average Weekday AM/ IP/ PM peak models. 

4. The key sources for the model  development are shown in Table 1.1 below, with assumptions 

supported by a variety analysis: 

Table 1.1: Key Sources for CAZ Development 

Source Use 

Birmingham City Council (BCC) SATURN model 
Forecasting changes in City Centre flows by link for 
polluting/ non-polluting vehicles, through traffic 
assignment. 

PRISM Regional Model 
Providing forecasting of future year traffic growth. 
Deriving demand response of CAZ charging in terms of 
mode shift or redistribution for car users. 

DfT Vehicle Ownership Research 
Change in ownership of polluting/ non-polluting 
vehicles.  

ANPR/ DVLA 
ANPR data to provide existing vehicle makeup. Also 
information on proportion of through trips. 

Traffic Counts 
Used to expand the modelled period data to average 
weekday day and average day. 
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7. CAZ scenario development described Table 1.4 below: 

Table 1.4: CAZ Modelling 

Modelling of CAZ interventions 

¶ New Vehicle: 
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1 Reference Case Development 
Overview 

1.1 The initial stage in developing the model is to produce a non CAZ future year 2020 scenario. 

This non CAZ “reference case” scenario will be established as a basis for: 

¶ Understanding to what extent Birmingham will or will not meet their clean air 

requirements if no CAZ interventions are implemented; 

¶ As a point of comparison with the CAZ scenarios; and 

¶ As a pivot point for deriving the CAZ demand scenarios 

1.2 The three steps in creating the reference case model: 

1. Updating the BCC base year network with future year scheme coding. 

2. Updating the BCC demand, with traffic growth from the PRISM model. 

3. Defining polluting/ non-polluting vehicle split (prior to traffic assignment). 

Network 
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PRISM Version Options 

1.9 The PRISM model uses the Department for Transport’s TEMPro software to provide inputs into 

its growth model. TEMPro provides forecasts of growth from the National Trip End Model 

(NTEM), which includes changes in land use collated from local authority sources, and forecast 

changes in demographics and trip making. An updated version of TEMPro has recently been 

released by the DfT which is available for use in creating the CAZ scenarios. 

Option 1 – Updated PRISM 

1.10 The existing version of PRISM is based on an older version of TEMPro than the recently released 

TEMPro 7.0. However the PRISM team are currently updating the model to reflect this new 

version. There is therefore the option to wait until the updated PRISM version is available 

before undertaking the forecasting. This approach has the following advantage/ disadvantage: 

¶ Advantage – 



Birmingham Clean Air Zone - Model Development | Report





Birmingham Clean Air Zone - Model Development | Report 

 

¶ Department for Transport forecasts of changes in the makeup of the vehicle fleet. This 

change will be applied to the current vehicle composition to provide the 2021 vehicle 

compositions. 

1.21 The vehicle classes included in the CAZ assignment model is shown in Table 1.3 . 

Table 1.3: Vehicle Classes in the BCC CAZ Model 

Matrix Level CAZ Model Polluting Type 

1 Car - Public Car Park – Commuting/Other Clean Vehicle 

2 Car Private Car Park – Commuting/Other Clean Vehicle 

3 Taxi Clean Vehicle 

4 Private Car Park – Car Business Clean Vehicle 

5  LGV Clean Vehicle 

6  HGV Clean Vehicle 

7 Car - Public Car Park – Commuting/Other Polluting Vehicle 

8 Car Private Car Park – Commuting/Other Polluting Vehicle 

9 Taxi Polluting Vehicle 

10 Private Car Park – Car Business Polluting Vehicle 

11  LGV Polluting Vehicle 

12  HGV Polluting Vehicle 
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2 CAZ 
Demand Responses Overview 

2.1 The proposed methodology will model demand responses to all vehicles with the potential to 

route through the CAZ area. The majority of responses are focused on polluting vehicles, but 

where the interventions removes highway demand, there is a potential for non-polluting 

vehicles to reassign to new routes which become less congested as a result of CAZ. Some 

scenario testing of different policy interventions are recommended as sensitivity which would 

be aimed at a general reduction in highway traffic within the CAZ area. 

2.2 There are various responses to the introduction of charging for trips entering the city centre. 

We will model this hierarchically with the responses modelled in the order shown in Table 2.1 

below. All demand adjustments will be pivoted off the reference case demand described in 

Chapter 1. 

Table 2.1
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the proposed zone. They are happy to share their research with the Clean Air Cities including 

the choice model that they’ve developed. 

2.6 The proposed methodology for the CAZ modelling will use TfL’s choice model, to derive the 

numbers of polluting vehicles that will be exchanged for clean vehicles as a result of CAZ 

charging. Table 2.2 below shows the covariates used in the discrete choice model and the 

potential sources to update this to be relevant in Birmingham. 

Table 2.2: Covariates used in discrete choice modelling 

Description  
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¶ Non home
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¶ Free flow and congested speeds 

¶ Level of service (Volume over Capacity) data  

¶ Conversion of the traffic data into AADTs and AWDTs based on permanent count sites 

factors. 

¶ GIS network layer for plotting the data. 
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A Model Review Document  
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B Birmingham City Centre Model – 
Model Specification Report 
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C PRISM Demand Model 
Implementation Report 
file:///P:/Birmingham/Prism/PRISM%20Website/20150515_ForTimToUpda
te/PRISMWEBSITE/Downloads/2011/Reports/PRISM_Data_Summary_Repo
rt2.pdf 

 

 

file://///sdgworld.net/Data/London/91�鶹����/Prism/PRISM%20Website/20150515_ForTimToUpdate/PRISMWEBSITE/Downloads/2011/Reports/PRISM_Data_Summary_Report2.pdf
file://///sdgworld.net/Data/London/91�鶹����/Prism/PRISM%20Website/20150515_ForTimToUpdate/PRISMWEBSITE/Downloads/2011/Reports/PRISM_Data_Summary_Report2.pdf
file://///sdgworld.net/Data/London/91�鶹����/Prism/PRISM%20Website/20150515_ForTimToUpdate/PRISMWEBSITE/Downloads/2011/Reports/PRISM_Data_Summary_Report2.pdf




 

 steerdaviesgleave.com  

 


