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1.1.10. The Government expects local authorities to demonstrate they have given due 

consideration to the guidance when designing new cycle schemes and when applying for 

Government funding that includes cycle infrastructure. 

1.1.11. LTN 1/20 is based around five overarching design principles (that cycle routes and networks 

must be coherent, direct, safe, comfortable and attractive) and 22 further principles that 

represent the essential requirements to achieve more people travelling by foot or cycle for 

more of their trips. 

1.1.12. The LTN 1/20 explains these principles and gives context to the need to improve the quality 

of cycle infrastructure as part of wider strategies, such as increasing physical activity, 

reducing carbon emissions and stimulating economic growth. The LTN also focuses on 

specific types of cycling infrastructure and the highway network, such as facilities within the 

highway corridor, motor traffic free routes, quiet mixed traffic streets and junctions 

and crossings. 

1.1.13. LTN 1/20 also covers cycle parking, signage and markings and construction and 

maintenance which all together provides guidance through the whole process of planning 

designing and implementing high quality cycle infrastructure. 
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Cycling and Walking Investment Strategy (Department for Tran sport, 2017)  

1.1.14. The Government published its first Cycling and Walking Investment Strategy (CWIS) in 2017, 

setting out an ambition to make walking and cycling the natural choice for shorter journeys or 

as part of a longer journey. The CWIS states that the benefits to doing this would be 

substantial, potentially leading to cheaper travel and better health, increased productivity for 

business and increased footfall in shops. Benefits will also include lower congestion, better 

air quality, and vibrant, attractive places and communities. 

1.1.15. The CWIS outlines ambitious targets for the period to 2025. This includes a doubling of 

cycling trip stages each year (from 0.8 billion in 2013 to 1.6 billion by 2025), whilst also 

reversing the current year-over-year decline in walking trip stages. The CWIS also identifies 

a need to decrease the number of cycle user fatalities and serious injuries each year. 

1.1.16. Following the publication of the CWIS (and in line with its strategic objectives), the 

Government also published its LCWIPs Technical Guide for Local Authorities. As explained 

in Section 1.2, this document sets out a flexible six-stage methodology for producing an 

LCWIP. The methodology developed by HCC and WSP for this LCWIP follows this 

guidance. 
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Clean Air Strategy (Department for Environment, Food &  Rural Affairs, 
2019) 

1.1.20. The Clean Air Strategy sets out a comprehensive action required to tackle all sources of air 

pollution. 

1.1.21. A key action in achieving this is reducing emissions from transport by facilitating modal shift 

towards low and zero emission options. The report suggests encouraging an increase in 

cycling and walking for short journeys delivers a reduction in congestion and emissions in 

addition to the associated health benefits from a more active lifestyle. 

1.1.22. Drivers and passengers inside vehicles are often exposed to significantly higher levels of air 

pollution in comparison to those walking and cycling on the same route. People can be 

persuaded to walk or cycle in North Herts, as even when there is a build-up of traffic within 

the town centres, the strategy suggested that those travelling actively, experience lower 

exposure. Pedestrians and cyclists can be encouraged to use quieter routes away from 

vehicle traffic to reduce exposure even further. 

1.1.23. This method of travel also creates less pollution, with associated health benefits such as 

improved fitness, mental health and lower risk of obesity and heart diseases. In addition to 

the funding identified through the Cycling and Walking Investment Strategy, local authorities 

and mayors have been allocated an additional £700 million to safe infrastructure and other 

Active Travel projects since the CWIS was published. There has also been £34 million 

spent to improve cycle facilities at stations, making it easier and more accessible to get to 

and from station by bike, including 22,000 new cycle parking spaces which as a result 

increased cycle trips to stations by 40%. 
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1.1.28. The LCWIP process aims to create a network to support this ambition and allow for users of 

all abilities to travel safely and comfortably via active travel in and around North 

Hertfordshire. As part of this LCWIP the council has identified improvements to support a 

transport system fit for all users, identifying infrastructure interventions to make key cycling 

and walking routes more accessible and inclusive. 

1.2 County Strategies, Policies and Plans  

1.2.1. This section will present the existing policy documents that are relevant to this LCWIP on a 

county level. All of these have been produced by Hertfordshire County Council. 

Local Transport Plan 4 (2018-2031) 

1.2.2. The Hertfordshire Local Transport Plan 4 (LTP4) sets out a  transport vision for 

Hertfordshire. The plan accelerates the transition from the previous transport strategy 

(LTP3) towards a less car-centric, more balanced approach which caters for all forms of 

transport and seeks to encourage a switch from the private car to sustainable transport (e.g. 

walking, cycling and passenger transport) wherever possible. LTP4 recognises the potential 

public health benefits associated with increased levels of active travel, further emphasising 

active travel improvements as an essential feature of the future transport systems within 

Hertfordshire. 
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Figure 1-1 - Priority Sustainable Transport Corridors Highlighted in LTP4 

1.2.5. The LTP4 also sets out various objectives to help encourage walking and cycling, which are 

detailed below. 
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1.2.11. Area 1.2.12. PK 1.2.13. Name 1.2.14. Aim of Package 

1.2.39. Hitchin 

connections to 

other towns 

1.2.40. PK10 1.2.41. Hitchin to Letchworth 

Garden City/Baldock 

1.2.42. To enhance cycling infrastructure between Hitchin, Letchworth 

Garden City and Baldock; and make it a safe and attractive option for 

sustainable trips. 

1.2.43. Hitchin 

connections to 

other towns 

1.2.44. PK11 1.2.45. Letchworth Centre 

Industrial Estate 

1.2.46. To increase active transport provision between the centre of 

Letchworth Garden City and the employment area by providing a 

signposted and connected active transport network, improve access 

to the rail station, and improve the safety of routes through the 

industrial estate (including the link between Avenue One and the 

B656 and via Works Road to the NMU bridge over the A1.  

1.2.47. Letchworth 

Garden City 

1.2.48. PK12 1.2.49. North Letchworth 

Garden City 

1.2.50. To provide improved sustainable connections by supporting a more 

frequent bus connection as well as a cycling facility between north 

Letchworth Garden City and the town centre. 

1.2.51. Baldock 1.2.52. PK13 1.2.53. Baldock connectivity, 

railway & dev. 

1.2.54. To make Baldock a safe, convenient and attractive place to make 

sustainable transport trips through improvements to cycling and 

walking infrastructure and facilities 

1.2.55. To Central Beds  1.2.56. PK14 1.2.57. To Hitchin/Letchworth 

Garden City 

1.2.58. Encourage a modal shift in trips from Central Bedfordshire through 

supporting development trips to use sustainable modes and the 

creation of inter-urban cycling and walking routes. 
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1.2.11. Area 1.2.12. PK 1.2.13. Name 1.2.14. Aim of Package 

1.2.59. Royston 1.2.60. PK15 1.2.61. Royston 1.2.62. To transform Royston into a town that facilitates safe, attractive and 

convenient journeys by active and sustainable transport modes. 
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Figure 1-2 - Corridors from NCGTP relevant to the North Herts LCWIP 

Intalink Hertfordshire Bus Strategy (Feb ruary 2020)  

1.2.63. The Intalink Hertfordshire Bus Strategy sets out in greater detail the plans to grow the local 

bus network to support the shift towards more sustainable transport within Hertfordshire (as 

shown in LTP4).  
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Figure 1-3 - Indicative Core Infrastructure Corridors from the Strategy 

1.2.69. Short and long-term packages for improving bus services and facilities across Hertfordshire 

have been identified as part of the Bus Service Improvement Plan. The interventions 

proposed as part of this LCWIP aim to improve pedestrian and cyclist accessibility in 

Hitchin, Letchworth Garden City, Baldock and Knebworth, which provide an opportunity to 

enable more walking and cycling as the first or last stages in multi-modal journeys. 

Bus Service Improvement Plan ( October 2021)  

1.2.70. The Hertfordshire Bus Service Improvement Plan (BSIP) acts as the vision for how bus 

services will be developed and enhanced across Hertfordshire County in the coming years. 
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1.2.84. Given the first and third core principles, it is assumed that the proposals in the LCWIP will 

be supported by the SMS. This is especially important when considering inter-urban cycling 

trips. Speed limits on roads between settlements (for example between Hitchin, Letchworth 

and Baldock) often increase to over 30mph. On many of these roads there is limited 

roadspace for fully kerbed cycle tracks (the only LTN 1/20 compliant infrastructure solution) 

and there are few or no alternative routes available for cyclists. As such, speed limits (and 

design speeds) on these roads would need lowering in order to enable  on road cycling in a 

safe manner in accordance with LTN 1/20 guidelines. The LCWIP has proposed this in 

places, despite the fact that this may be at odds with other strategic transport priorities 

around the speed and flow of motor traffic and would need to be assessed in line with the 

SMS guidelines. 

Other County Policy, Strategies and Plans  

Sustainable Travel Towns 

1.2.85. Letchworth and Royston are part of the Sustainable Travel Town programme which aims to 

reshape the local highway network in line with the sustainable transport objectives set out in 

LTP4. Each Sustainable Travel Town (STT) will contain a package of measures that will aim 

to achieve a significant switch to walking, cycling and public transport. The types of potential 

measures range from: new infrastructure for walking, cycling and public transport; behaviour 

change programmes; lighting; planting; promotion and marketing; and maintenance.  

1.2.86. Action plans are currently being developed for each of the towns and the schemes identified 

as part of this LCWIP will feed into this process. 

B197 Corridor Study 

1.2.87. The North Central and South Central Growth and Transport Plans identified the need for a 

sustainable transport corridor along the B197 from Stevenage in the north and Welwyn 

Garden City in the south, via the villages of Knebworth, Woolmer Green and Oaklands. The 

section between Stevenage and Woolmer Green via Knebworth is in North Herts. Validation 

work has been undertaken and has identified a number of options for the improvement of 

walking, cycling and bus routes along this corridor. 

  



 

Local Cycling and Walking Infrastructure Plan PUBLIC | WSP 
Project No.: 70081936   June 2022 
North Hertfordshire District Page 23 of 37 

1.2.88. The LCWIP project team has seen the emerging findings of this study, which included 

suggestions for new crossings in Knebworth, modal filters and a signalised shuttle system 

under the rail bridge near the station. The work in this LCWIP supports these suggestions 

and more information is included within the main body of the report. 

1.3 District Strategies, Policies And Plans  

1.3.1. This section will present the existing policy documents that are relevant to this LCWIP on a 

district level.  

Emerging Local Plan (North Herts District Council, 2011 -2031) 

1.3.2. The emerging local plan has been prepared by North Herts District Council in order to 

replace the previous Local Plan, released in 1996. The Local Plan seeks to address the key 

issues facing North Hertfordshire and sets a strategic vision and spatial strategy for the 

district over the period of 2011 to 2031. The Local Plan is yet to be adopted but gives an 

indication of the prevailing policy for the district. 

1.3.3. The document highlights that there are a number of challenges facing North Hertfordshire 

over the next 15 years which the Local Plan will need to address in terms of national policy 

and at the district and local level. It also highlights that there are also a number of 

opportunities associated with development which the Council should seek to utilise for the 

benefit of the district as a whole. 
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1.3.6. The Strategy assesses the implications of the Local Plan proposals on the local transport 

networks and recommends a strategic approach to provide for transport through the Local 

Plan period. In recent years, Hertfordshire County Council (HCC) signalled a shift in 

strategic thinking about transport. The new approach places far greater emphasis on more 

sustainable travel choices such as cycling and public transport, and lower emphasis on 

highway improvements. The Transport Strategy has developed from this view and is 

focused on the potential for solutions and mitigations to better reflect the new sustainable 

transport priorities of HCC. 

1.3.7. The Strategy has identified key principles which will be delivered through various policies. 

These are detailed in Table 1-2 below and relevant corridors from these are shown on 

Figure 1-4. 
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ID Scheme Description 

3.6 Development of a cycle to school strategy 

4.1 Mitigating path user conflict on the Greenway 

4.2 Driver behaviour cycle awareness campaign 

4.3 Extend the programme of cycle training 

4.4 Develop a programme of community cycling events  
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Figure 1-5 - LGC Cycling Strategy Schemes 

1.3.12. This LCWIP reviewed the suggestions identified and, where there was evidence for the 

improvements and the suggestions conformed with latest best practice and the results of 

LCWIP auditing, these have been incorporated into the LCWIP. The scheme prioritisation in 

Section 8 also takes into account the location of the infrastructure improvements in relation 

to this strategy in its scoring system.  
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1.5 COVID-19 and the Active Travel Fund  

1.5.1. As with the rest of the country, travel patterns in North Hertfordshire in 2020 were massively 

disrupted by the covid-19 pandemic. Many workers started working from home rather than 

commuting and schools were closed, impacting these trips as well. People were advised by 

the government to avoid non-essential trips, to not use public transport, and to prioritise 

walking or cycling rather than driving to help avoid streets becoming gridlocked. Cycle sales 

in the UK were much higher than usual in 2020 and the DfT reported increases of around 

200% in cycling trips made between March 16th and June 1st compared to the year before.  

1.5.2. To support this desired shift to walking and cycling, and to make social distancing easier, on 

11 May 2020 the government announced a £250m Emergency Active Travel Fund (EATF). 

This fund was distributed to local authorities across England in two tranches. The council 

used funding from the first tranche to improve active travel infrastructure across 

Hertfordshire. This included measures in Hitchin and Royston town centres to support social 

distancing by providing more space for pedestrians. 

1.5.3. The fund was then renamed the Active Travel Fund and the second tranche of funding was 

awarded based on plans submitted to the DfT by the council. This includes development of 

a new cycle route along North Road in Stevenage.  Later tranches of funding are 

increasingly dependent on authorities having LCWIPs in place. It is hoped that some of the 

proposals in this LCWIP can be funded through this route, once the LCWIP has been 

adopted.  
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A map showing the PCT outputs for both journeys to work in the Go Dutch scenario at a district-wide level. 
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Introduction

• A suite of models has been developed to automate the creation of desire lines for walking and cycling.

• The models require the following inputs: a walk/cycle network, origins, destinations and associated parameters.

• The models create two types of output:

1. ‘As crow fly’ lines with the number of trips calculate between respective origins and destinations

2. Walk/cycle network based lines that aggregate the number of trips to the actual network

22 September 2022 2



Inputs
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Input 1: Walk/Cycle Network

• A walk/cycle network has been built 
for the whole of Hertfordshire plus 
an 8km buffer.

• The datasets were downloaded from 
the vendor (Emapsite) on 4 th May 
2021.

• The data consist of two Ordnance 
Survey MasterMap datasets, one is 
the most detailed road network 
available and the second is the 
associated paths dataset. These two 
datasets have been merged 
together correctly before building 
the network.

• The walk/cycle network can be used 
for any of Hertfordshire County 
Council’s LCWIPs projects. 

• One -way streets have not been 
modelled.



Input 2: Origin Points

• The origin points dataset has been created from three sources:

1. Experian Mosaic postcodes with 2019/20 population estimates

2. North Herts COMET R6 Housing Completions L3

3. North Herts COMET R6 Perm Sites L3

• The COMET datasets were supplied by Hertfordshire County Council. It is understood that the council has its own Acorn data 
and in future runs this can be used instead of the Experian Mosaic dataset.

• There are a total of 19,628 origin points across North Hertfordshire plus an 8km buffer

• Each origin point has a weight score, representative of the population at each point.
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Input 3: Destination Points

• The destination points dataset has been created from 25 individual datasets supplied by Hertfordshire County Council .

• The extent of destinations was North Hertfordshire plus an 8km buffer

• The combined walk destinations dataset includes all 25 individual datasets, which includes bus stops, and contains 9,157 
points

• The combined cycle destinations dataset does not include bus stops, and contains 6,839 points

• Each destination dataset is referred to as a “Destination Type”. The Key Employment Areas destination type is made up of 
three individual destination datasets combined together (Key Employment Areas, Employment Completions, Employment 
Perm Sites)

• Every destination point within each destination type is given a weighting, however, in the majority of cases, the weighting i s a
value of one, meaning that all destinations within that destination type, have the same attractiveness as one another. Some 
destination types have a specific weighting that represents the varying attractiveness of each point, such as number of jobs.

• Each destination type is assigned two pieces of information:

1. Model Run Category – one of four options (All2All, Nearest1, ClosestX , ClosestY )

2. Assignment Proportion – each destination type is given a value that represents the proportion of trips being generated 
by an origin that go to the corresponding destination type. E.g. 10% of all trips from an origin will go to a secondary 
school.

• The run category will determine how this proportion of trips generated at an origin point is distributed between the 
respective destinations within the destination type.
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Destination Parameters: Run Category Types & Values
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Run Category Description Example Destination Type

All2All

This run category will generate data between each origin and every

one of the destination points within the corresponding destination

type . Serious consideration should be given to using this run

category as it can generate millions of data rows which will cause

the models to fail (run out of memory) .

TOWN CENTRES

Nearest1

This run category will generate data between each origin and the

single nearest destination point within the corresponding

destination type .

Train stations, secondary schools

ClosestX

When running the models, the user assigns a value for X, and this

run category will generate data between each origin and the X

closest destination point within the corresponding destination type .

Primary schools, bus stops

ClosestY

When running the models, the user assigns a value for Y, and this

run category will generate data between each origin and the Y

closest destination point within the corresponding destination type .

Business parks, retail centres

Run Category Value for North Herfordshire
Model Runs

ClosestX 3

ClosestY 5



Walk Destination Parameters
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Destination Type Run Category Proportion (Total = 
100%)

Bus Stops ClosestY 6%

Coach Stations Nearest1 1%

Colleges/Universities Nearest1 5%

Community Centres Nearest1 1%

Dentist Nearest1 1%

Event Spaces ClosestX 1%

GPs/Walk -in Centres Nearest1 1%

Hospitals All2All 5%

Key Employment Areas / Acorn Data /Future 
Employment 

All2All 10%

Libraries Nearest1 1%

Local/Neighbourhood Centres Nearest1 20%

Market Areas / Marketplaces ClosestX 1%

Nurserys ClosestX 1%

Parks/Open Spaces Nearest1 1%

Post Office Nearest1 1%

Primary Schools ClosestX 9%

Railway Stations Nearest1 5%

Retail Parks All2All 1%

Secondary Schools ClosestX 10%

Sport and Leisure Centres Nearest1 1%

Supermarkets Nearest1 5%

Tourist Attractions / Points of Interest Nearest1 3%

Town Centre Area All2All 10%



Cycle Destination Parameters
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Destination Type Run Category Proportion (Total = 
100%)

Coach Stations ClosestY 1%

Colleges/Universities Nearest1 5%

Community Centres Nearest1 1%

Dentist Nearest1 1%

Event Spaces ClosestX 1%

GPs/Walk -in Centres Nearest1 1%

Hospitals All2All 5%

Key Employment Areas All2All 30%

Libraries Nearest1 1%

Local/Neighbourhood Centres Nearest1 5%

Market Areas / Marketplaces ClosestX 1%

Nurserys ClosestX 2%

Parks/Open Spaces All2All 1%

Post Office Nearest1 1%

Primary Schools ClosestX 6%

Railway Stations Nearest1 6%

Retail Parks All2All 5%

Secondary Schools Nearest1 6%

Sport and Leisure Centres Nearest1 1%

Supermarkets Nearest1 5%

Tourist Attractions / Points of Interest All2All 5%

Town Centre Area All2All 10%
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Workflow

• A suite of models have been created that run though Esri ArcGIS Desktop. 

• Running the models requires an ArcGIS Desktop Advanced license and Network Analyst license.

• The workflow for the models is as follows:

1. The user manually pre -processes the origin and destination points to ensure both datasets have the required fields and 
attribute values.

2. The user selects the required model inputs: walk/cycle network, origin points, destination points and hex cells

3. The user manually inputs the values of X and Y for ClosestX and ClosestY run categories

4. The origin and destination points are automatically aggregated to neighbourhood points so that less data is used by the 
model, however there is no loss to the weighting values associated with origins/destinations.  This is essential as with 
19,000 origins and 9,000 destinations, up to 171,000,000 trip lines could be generated and a normal computer would not 
be able to process this. 

5. The model creates an Origin- Destination Matrix (OD Matrix) from all origins to the appropriate destinations destinations, 
respecting the Run Category parameters for the respective destination type. For example, trips are made from each 
origin to all hospitals (All2All) and trips are made from each origin to the closest three nurseries ( ClosestX ). The OD Matrix 
distances are based on network distances not straight line distances.

6. The OD Matrix is used to generate the ‘as crow flies’ lines between origins and destinations.  A series of table joins add the 
origin weight value and destination proportion value to the respective OD lines. A gravity model calculates the number of 
trips being assigned to each line. The gravity calculation assigns trips based on a formula that balances the distance 
between origin and destinations and the attractiveness of the destinations. The output dataset is then run through a 
python script (outside of ArcGIS) to create the clustered desire lines 

7. The OD Matrix is used to generate the walk/cycle network based lines between origins and destinations.  A series of table 
joins add the origin weight value and destination proportion value to the respective OD lines. A gravity model calculates 
the number of trips being assigned to each line. The gravity calculation assigns trips based on a formula that balances 
the distance between origin and destinations and the attractiveness of the destinations. Additional processes then 
aggregate the network based lines to the underlying road network, summing the total number of trips along 
concomitant sections of road.
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Aggregating Origins

• A grid of hex cells is used as a proxy 
for neighbourhoods and the centroid 
of each hex cell used as a ‘first step’ 
neighbourhood seed.

• The supplied origins are assigned to 
the nearest neighbourhood seed 
using the road network and the total 
origin weight for each neighbourhood 
seed calculated (sum of all origin 
weights)

• A new location to best represent the 
respective origins is calculated 
creating a population weighted 
neighbourhood point

• The population weighted 
neighbourhood point is now a proxy 
for all origins deemed to be within a 
neighbourhood.

• Note that an origin can be physically 
located in one hex cell, but the closest 
neighbourhood seed when using the 
road network is actually in another 
hex cell. The origin is assigned to the 
other neighbourhood seed instead.
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Aggregating Destinations

• The same methodology was used as 
for aggregating origins to weighted 
neighbourhood points

• A specific set of destination weighted 
neighbourhood point was created for 
each of the destination types – the 
image illustrated the destination type 
of Key Employment Areas only.

• All sets of destination specific 
weighted neighbourhood points were 
merged into one final dataset used by 
the model. 
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Origins: As supplied & Aggregated to Neighbourhoods
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Aggregating All2All Destination Types













































































































Appendix J - Acronyms Used in this Report 

(listed in alphabetical order) 

BSIP  Bus Service Improvement Plan 

CWZ  Core Walking Zone 

CWIS  Cycling and Walking Investment Strategy 

DfT  Department for Transport 

GIS  Geographic Information System 

HCC  Hertfordshire County Council 

KNP  Knebworth Neighbourhood Plan 

LCWIP Local Cycling and Walking Infrastructure Plan 

LGC  Letchworth Garden City 

LTN 1/20 Local Transport Note 1/20 (Cycle Infrastructure Design) 

LTP4  Local Transport Plan 4 (published by HCC) 

NCGTP North Central Growth and Transport Plan 

NCN  National Cycle Network 

NHDC  North Herts District Council 

PCT  Propensity to Cycle Tool 

ROW  (Public) Rights of Way 

RST  Route Selection Tool (a DfT tool developed for LCWIP audits) 

SMS  Speed Management Strategy (supporting document to LTP4) 

STT  Sustainable Travel Town 

WRAT  Walking Route Audit Tool (a DfT tool developed for LCWIP audits) 

WSP  WSP UK (the engineering consultancy firm) 
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