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Main Report 

 
Background 

1. Planning officers rely on the expertise of Wind consultants to advise on the 

wind impacts of development schemes. Wind and microclimatic engineering is 

a highly complex and specialized field of environmental engineering. Much of 

the apparent shortcomings and unforeseen circumstances resulting from past 

development schemes were the result of the wind testing assessments 

accompanying applications at that time which were the best industry 

standards then applicable.  

2. The scale and density of the City’s cluster of tall buildings inevitably results in 

an increased level of winds in the vicinity given the changing topography of 

this part of the City. Enhanced wind conditions are an unavoidable aspect 

resulting from tall buildings. However, through the determination of planning 

applications, modelling, research and guidance work carried out by the 

Development Division over the past five years, the focus has been on further 

minimizing wind impacts caused by new developments. 

3. This report firstly outlines one case in 20 Fenchurch Street where the 

development resulted in unwelcome wind conditions and sets out the post 

construction works necessary to assist in wind mitigation. Secondly, the report 



sets out analysis completed or underway to improve the way the Wind 

Engineering industry and planning deals with microclimatic impacts from tall 

buildings and future workstreams to further improve the approach. 

THE PAST 
 
Wind Testing for 20 Fenchurch Street  
 

4. A boundary layer wind tunnel test was submitted with the application which 

measured the wind speeds at key locations across the site for the existing and 

proposed conditions. A total of 75 pedestrian level locations and 3 terrace 

level locations were assessed and a total of 16 wind directions were 

assessed. 

5. The wind report concluded the wind conditions around the site would be 

suitable for fast business walking at the northwest and southeast corners of 

the proposed tower as well as at the entrances to exisitng developments on 

the north side of Fenchurch Street and Philpott Lane.  Wind conditions 

immediately adjacent to the south of the Pocket Park retail area were suitable 

for prolonged periods of outdoor seating.  

6. The Lawson’s criteria identifies fast business walking as an acceptable criteria 

for pedestrian comfort.   

7. As a result of the predicted wind conditions, mitigation measures were 

proposed in order to create a wind environment which would be safe and 

comfortable for pedestrians. These included deciduous trees 8-10m high in 

specific locations and hedging. The deciduous trees were expected to be of a 

significant level of solidity and for that to be maintained during the winter 

months. 

8. Following construction, the area around the tower was reported to be windy. 

In accordance with S106 obligations, the City requested the applicants carry 

out a post construction wind audit to understand what the wind conditions are 

on site. A comprehensive wind tunnel test was conducted for the development 

as built. The post construction assessment found that the mitigation trees 

planted were less effective than predicted as the trees planted were not 

matured sufficiently to be effective and therefore did not provide the level of 

shelter required from downdrafts.  

9. The wind tunnel test was re-run with further mitigation measures which 

included: 

• Low level planting measuring between 1.5m-2m high at the south 

east and south west corners  

• 2 Evergreen trees 12m high and 4m in diameter south east and 

south west corners 

• 1 additional evergreen tree on a 1.5m planter at the southwest 

corner of the development between the existing planter and façade 

of the tower.  



 

10. These post construction mitigation measures have been implemented.  

11. Industry standards for the methodology used in wind testing was not as well 

established in 2007 as it is now. Wind tunnel tests were not verified by 

Computational Fluid Dynamic (CFD) as this was emerging technology and 

was not widely used by the wind industry. Only a limited radius around the 

development site was tested with fewer wind directions and probes assessed. 

It was not industry practice to monitor the middle of the road but only 

pavement.  

12. The wind conditions on 20 Fenchurch Street is largely due to the fact that it 

stands alone among buildings of significantly lower height. The wind issues 

recorded around 20 Fenchurch Street has partly been the catalyst for a 

comprehensive review of the adequacy of wind testing on development 

schemes. 

PRESENT 
 
Wind Modelling of the City 
 

13. In response to apparent past inconsistencies and shortcomings in Wind test 
results submissions accompanying planning applications, the Division 
undertook a comprehensive wind modelling exercise for the City. The 
intention was to achieve a holistic understanding of the wider pattern of wind 
movement in the City and identify more localized impacts. Wind Tunnel 
testing and Computational Fluid Dynamics were employed and the initiative 
won the outright winner of the Mayor of London’s London Planning Awards for 
Planning Excellence in 2017.    
 

14. The initiative firstly compared the wind patterns of the City of London with 
other World cities. The City compared favourably. For example, if the New 
York climate and wind conditions were applied to the City of London’s 
cityscape the conditions would be substantially worse. The wind modelling 
project identified localized areas of concern and the Division has tested future 
development massing scenarios in the City so that massing scenarios are 
identified which will not only limit wind issues but also mitigate existing areas 
of wind issues. 

 
More rigorous Planning Application requirements 
 

15. One of the key changes introduced by the Department to raise the rigour on 
Wind testing is the new requirements for the submission of more onerous 
wind testing data as part of a planning application. 

 
16. Applicants on major schemes are required to appoint two separate Wind 

consultants to assess wind impacts resulting from the proposal. One 
consultant is required to carry out a Wind Tunnel test while the other carries 
out a Computational Fluid Dynamics assessment. In this regard the respective 
outputs can be compared resulting in an increase in scrutiny and technical 



rigour. Finally, both consultants are required to submit a joint memorandum so 
that the results are agreed by both parties. In this respect, a worst-case 
scenario conclusion is more likely instead of a best case scenario that may 
well have been the case in the past. 

 
17. In addition, there is a requirement that massing options are tested in a wind 

tunnel before an architectural design is drawn up so that the bulk and massing 
of any proposed building reduces wind impacts.  Any mitigation features such 
as canopies are required to be incorporated in the design at the earliest 
stages of design development. 

 
18. On major schemes a much wider area surrounding schemes is now required 

to be tested than was previously the case. Major towers in the City cluster 
now test the impacts on the entire area of the City cluster as well as adjoining 
areas. In this way more distant wind impacts are identified. 

 
19. In addition, major schemes are now not only required to test cumulative 

scenarios of new developments but also include phasing scenarios in the 
implementation of consented schemes. For example, the 100 Leadenhall 
Street planning application tested a total of 8 phasing scenarios. In addition, 
there is a requirement to include development proposals which have yet to 
receive consent. 

 
20. Finally, there is now a requirement for wind studies to test roads and 

carriageways which was often not done in wind testing in the past. This is able 
to identify the impact on pedestrian crossings and carriageways as well as 
likely impacts on cyclists. It would enhance understanding in the event of 
timed closures or future pedestrianisation proposals. 

 
21. This more rigorous approach has resulted in wind issues being identified at an 

initial stage of new schemes requiring early design changes. For example, 
part of the rationale of the sunken public area to the south of the Undershaft 
development was the relative wind comfort levels of this new public realm 
compared with the low wind comfort levels of the ground floor plane. 

 
Planning Advice Note (Wind effects and tall buildings) 
 

22. In advance of a more technical guidance which were being agreed by the 
Wind Engineering industry, the City published a Planning Advice Note in July 
2017 focussing on wind effects and tall buildings setting out the policy 
background and advice to prospective applicants on the City’s expectations 
on wind testing methodology as well as mitigation options. This note is 
appended at Appendix A.  

 
FUTURE 

Wind Microclimate Guidelines 

23. The wind consultancy industry has for a number of years been a disparate 

sector with little in the way of consensus on methodology, technical basis and 



techniques and consistent standards. This may well explain some of the 

inconsistencies in past wind testing results on City schemes. 

24. Consequently, the Development Division of the City of London have been 

working closely with the wind engineering industry through the Wind 

Engineering Society over the past 3-4 years to establish a more rigorous 

testing approach and consistent industry standards to assess wind conditions 

to eliminate some of the issues previously encountered.  

25. The result of this collaboration is the City of London’s “Wind Microclimate 

Guidelines” (at Appendix B) which introduce rigour, technical consistency and 

standards to Wind testing tailored to the City of London’s environment. These 

Guidelines will replace the Planning Advice Note published in July 2017. 

26. This is a UK first and is likely to be adopted at a national level and places the 

City of London at the forefront of improving the rigour of Wind testing in high 

rise buildings.  

27. The Guidelines include the following : 

• Sets out the testing required for buildings of various heights 

• Updates and refines the Lawson’s Criteria to raise the bar on acceptable 

wind levels in the public realm and a new criteria for “Unsafe” conditions 

• Established standards on Computer Fluid Dynamic testing to create a 

higher quality output 

• All wind studies should be carried out for a minimum of 18 equally spaced 

wind directions and in substantial schemes this should be up to 36  

• All wind studies should include assessment of both mean and gust wind 

effects to understand local turbulence. 

• Standardizing colour coding of criteria 

• The testing should include a review of the intended pedestrian activities 

on the affected area (e.g. areas to dwell, tables and chairs etc)  

• Cross-referenced assessment of any mitigation measures 

 

Replacement London Plan and City of London Local Plan 

28. Both these documents place greater emphasis on wind and microclimatic 
modelling and raise expectations as to the rigour of wind testing and 
acceptable wind levels.  

Air pollution modelling 

29. The City is working with RWDI and the University of Southampton in research 

work to understand the relationship between the wind patterns within the City 

and air pollution. This work seeks to explore the dispersal of air pollution as a 

result of the wind conditions as well as understanding if air pollution is trapped 

in eddies. The work is highly complex and uses Computer Fluid Dynamics. 

 

 



Cycling and wind guidelines 

30. The City have commissioned the first guidelines in the UK (possibly 

internationally) on establishing criteria for safe and comfortable cycling 

conditions and wind. The research work is complex and the guidelines when 

finalized will be attached as an Annexe to the “Wind Microclimate Guidelines”. 

Review of Section 106 post construction monitoring and additional mitigation 

works 

31. A review is being carried out to establish more robust measures for monitoring 

winds around schemes post construction and if an issue is identified which 

was unforeseen in the wind tests at application stage appropriate mitigating 

measures need to be applied. 

32. Options may include monitoring devices to be installed at critical locations for 

a 5 year period to allow rigorous post construction monitoring. 

Conclusion 

33. The Wind Engineering industry has acknowledged that there is a need to 

continue improving wind testing methodology and the need for more rigour 

and have agreed an industry wide methodology and standards in assessing 

wind impacts in the City of London and the City is about to publish the first UK 

guidelines which will ensure rigour and consistency in the future. 

34. The Development Division has substantially raised the bar in terms of the 

requirements of wind assessments accompanying planning applications as 

well as ensuring that wind impacts are considered at the very early stages of 

a scheme’s design development.  

35. The City of London is now recognized to be at the forefront nationally of 

introducing more rigour to wind testing of developments the wind modelling 

and Wind Guidelines. 

36. As the modelling research work on understanding the relationship of wind 

patterns and air pollution and the Cycling and wind guidelines are completed 

the City of London will reinforce its role at the forefront.  

Appendices 
 

• Appendix 1 – Wind Planning Advice Notes 

• Appendix 2 – Wind Microclimate Guidelines  
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Introduction 
This Planning Advice Note is one of a series of Advice Notes being 

prepared by the City Corporation covering microclimatic issues in the 

City of London.  The Notes will provide clarity of advice on potential 

microclimatic impacts arising from development and how they need to 

be considered as part of the planning process. 

 

The wind tunnel effect can occur where there are a cluster of tall 

buildings. Narrow areas or proximity between buildings creates low 

pressure causing the wind to accelerate at the base of buildings and 

around corners of buildings. Buildings with large frontages tend to be 

ones that are most sensitive to wind issues. This can cause localised wind 

issues and can sometimes result in safety hazards and uncomfortable 

wind conditions for pedestrians and cyclists. The potential for new 

buildings to create hazardous wind conditions should be assessed as part 

of the development proposal at the early planning stage; this will enable 

architects to address any potential impact at an early phase of design 

and will avoid the need to retrospectively mitigate adverse wind 

impacts.  

 

This Planning Advice Note contributes to the City’s key objectives to 

protect amenity, maintain a high quality public realm and ensure safety 

on the highways. 
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Policy Context 
The planning policy framework, which comprises the context for the 

development of the advice note, is set out below. The framework 

includes the documents below as well as other documents produced by 

the City Corporation e.g. the Public Realm Supplementary Planning 

Document which gives guidance on the City’s street scene and public 

realm. 

City Corporation Corporate Plan  

The overall vision seeks to support, promote and enhance the City of 

London as the world leader in international finance and business 

services.  The relevant Key Policy Priority aims to support and promote the 

UK financial based services sector by encouraging quality developments 

in the built environment. 

National Planning Policy 

The National Planning Policy Framework (NPPF) sets out the Governments 

planning policies for England and how they are to be applied. The NPPF 

establishes a presumption in favour of sustainable development and 

seeks to establish a strong sense of place using streetscapes and 

buildings to create attractive and comfortable places to live, work and 

visit.  

London Plan 

The London Plan is the Mayor’s spatial development strategy which forms 

part of the development plan for Greater London. The Mayor’s vision is 

that London should excel among global cities, achieving the highest 

environmental standards and quality of life, and leading the world in its 

approach to tackling the urban challenges of the 21st century, 

particularly that of climate change. (Relevant London Plan policies are 

listed on Page 11). 

City of London Local Plan  

The Local Plan was adopted in 2015, and provides a spatial framework 

that brings together and co-ordinates a range of strategies prepared by 

the City Corporation, its partners and other agencies and authorities. The 

strategic objectives of the Plan include maintaining the City’s position as 

the world’s leading international financial and business centre, and 

seeking to promote a high quality of architecture and street scene 

appropriate to the City’s position at the historic core of London. 

(Relevant Local Plan policies are listed on Page 11). 
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Guidance 

When to carry out wind assessments 

Buildings proposed on exposed sites with large frontages to southwest or 

northeast tend to be the ones that are most sensitive to wind issues.  Also, 

building near frequently used areas (e.g. train stations) or those that may 

be used by vulnerable pedestrians (e.g. hospitals and schools) require 

careful attention.  Therefore a degree of judgement has to be exercised, 

but the following general advice can provide a guideline for typical 

office or residential buildings. At the early stage of developing a scheme, 

bulk, height and massing options for the site need to be thoroughly 

assessed to avoid the need for retrospective mitigation measures. 

 

10 to 14 Storeys Desk-Based Assessment (see Appendix 1) 

14 to 20 Storeys   Desk-Based Assessment  + Computational (CFD) 

Simulations* (see Appendix 2) 

Above 20 Storeys  Early Stage Wind Tunnel Testing  + More Detailed CFD 

and/or Testing in Detailed Design (see Appendix 3) 

 
(*) If the Computational Fluid Dynamics (CFD) study indicates the possibility of safety conditions, 

wind tunnel tests should be carried out to quantify and confirm the effectiveness of mitigation 

measures. 

 

These guidelines have been prepared with the understanding that the 

average height of buildings in the City of London is approximately 6-8 

storeys except in the eastern cluster where tall buildings are prevalent.  

Public spaces at high levels (e.g. terraces) fall into the same guidelines as 

above.  Intelligent parapet and landscape design could be used to 

improve wind conditions on terraces. 
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Requirements of microclimate studies 

The following items are the basic minimum requirements for any type of 

wind microclimate study; 

1. Use of Lawson Criteria (LDDC version) to present the 

results, as shown in Table 1 over the page; 

2. Consideration of minimum of 16 wind directions, and not 

just the prevailing south-westerly components; 

3. Combination of long-term London weather statistics 

(ideally through processing at least 10 years of good 

quality weather data) with local wind flows obtained 

from wind tunnel tests or CFD; 

4. Consideration of mean AND gust speeds, and reporting 

of both winter and summer conditions; 

5. On a major scheme where it is anticipated there will be 

major issues, a separate wind tunnel and CFD analysis 

should be commissioned from two separate consultants. 

This is to ensure there is a robust assessment as possible. 

Every part of the public realm should be tested including 

roadways and open spaces; 

6. Careful assessment and description of expected 

pedestrian uses (sitting, standing, walking, etc.) in 

different parts of the site; 

7. Clear indication of mitigation requirements (size, 

location, porosity, etc.) with photos of wind tunnel 

models, sketches of proposed measures with dimensions 

and location plans. 

The first five items relate to the technical quality and robustness of the 

study.  Items 6 to 7 allow clear understanding of the impacts by planners, 

and are therefore as critical as the technical aspects. 
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Table 1. Lawson’s LDDC criteria 

 

Comfort 

Category 
Threshold * Description 

Sitting 0-4 m/s 

Light breezes desired for outdoor restaurants and 

seating areas where one can read a paper or sit 

for long periods. 

Standing 4-6 m/s 
Gentle breezes acceptable for main building 

entrances, pick-up/drop-off points and bus stops. 

Strolling 6-8 m/s 

Breezes that would be appropriate for window 

shopping and strolling along a city/town centre 

street, plaza or park. 

Business 

Walking 
8-10 m/s 

High speeds that can be tolerated if one’s only 

objective is to walk, run or cycle without lingering.  

Uncomfortable >10 m/s 

Winds of this magnitude are considered a 

nuisance for most activities, and wind mitigation is 

required. 

   

Safety 

Category 
Threshold ** Description 

Unsafe >15 m/s 

Winds above this threshold will pose safety risks, 

particularly for more vulnerable pedestrians 

(elderly, cyclists, etc.). 

   
 (*) Comfort threshold is set for the wind speed that is exceeded 5% of the time from all wind 

directions. 

 

(**) Safety threshold is set for the wind speed exceeded once a year (0.022% of the time) from 

any wind direction. 
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Mitigation Options 

A cluster of tall buildings can offer shelter to one another and push the 

windy areas to the edge of the cluster.  This is not unlike a group of 

penguins sheltering one another in winter. 

 

Therefore the tall exposed buildings at the edge of a cluster will be most 

problematic from a microclimate perspective.  Buildings proposed on 

the southwest edge of the cluster will be particularly exposed to the 

prevailing south-west winds, and those on the northeast edge will be 

exposed to the cold north-easterly winds. 

 

For very tall towers, it is necessary to require wind studies at a very early 

stage of design to ensure that the adverse wind effects can be 

mitigated through positive massing adjustments.  

 

 

 
A group of penguins sheltering one another in winter  
 
 
 

Massing modifications are the most effective form of mitigation for wind 

effects, but requires very early-stage input from a qualified wind 

engineer. The City prefers wind mitigation measures to be incorporated 

on the building as opposed to within the public realm.  

 

The following solutions can be effective forms of mitigation, however 

some can also have substantial architectural and planning impacts; 
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Canopies - Solid canopies are effective against down drafted winds, 

porous canopies tend to be effective against funnelled or skew winds.  

They require projection rights. Canopies of over 5m cantilever size may 

also require substantial structural support. 

 

 
Solid canopies tend to be effective against down drafted winds 

 

Porous Screens - These are most effective when placed near building 

corners or near entrances, to reduce local flow speeds.  Also used on the 

soffit of passageways.  The size of screen needs to be comparable to the 

size of the area to be sheltered, and hence typically applied for small 

localized problems. 
 

 
Porous screens can reduce wind speed 
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Fins - Regular pattern of fins/sunshades on an entire facade will be 

ineffective, as the main flow skips over the fins, with small-scale 

circulations created between each fin.  Therefore they are most 

effective at ground-level, to offer localized reduction in surface-level 

wind speeds.  They can create pockets where rubbish gather, or cause 

security concerns.   

 

Trees and hedges - Much like the penguin effect described previously, 

trees and hedges are most effective when grouped together to create a 

meaningful obstacle to wind.  They can be highly effective in reducing 

wind speeds on the ground, but need to be semi-mature when planted 

and continuously maintained.  The height and crown size of trees need 

to be stated in any microclimate assessment, and the planted trees 

should be sized accordingly.  Evergreen trees are more effective than 

deciduous counterparts, but London’s climate tends to be more suited 

to deciduous tree types. 

 

Public Art/Porous Screens On the Ground - Often taking the form of art 

features, porous screens can serve a similar purpose to trees, but require 

minimal maintenance.   

 

 

 
Public art to mitigate the effect of wind 
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Contacts  
Please phone the General Planning Enquiries desk for information on 

wind effects and tall building issues. 

 

Phone 

020 7332 1710  

 

Email 

plans@cityoflondon.gov.uk 

 

Contact Address  

Department of the Built Environment  

Guildhall  

PO Box 270  

London  

EC2P 2EJ 

Policies 
 

Relevant London Plan policies relating to the microclimate 

5.3  Sustainable Design and Construction 

7.5  Public Realm 

7.6  Architecture 

7.7  Location and Design of Tall and Large Buildings 

 

Relevant City of London Local Plan policies relating to the microclimate 

CS   3        Safety and Security 

CS 10        Design 

CS 14        Tall Buildings 

CS 15        Sustainable Development and Climate Change 

DM 10.1   New Development 

DM 10.4   Environmental Enhancement 

DM 10.7   Daylight and Sunlight 
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Appendix 1 – Desk Studies 
A qualified wind engineer with over 5 years of wind tunnel experience 

will be able to identify the key wind-related problems in an early-stage 

desk study.  These studies involve the following; 

 Knowledge of the prevailing wind climate in London; 

 Evaluation of proposed building massing with respect to 

the neighbouring buildings and prevailing wind 

directions; 

 Consideration of intended pedestrian uses at the site. 

This information will be used by the wind engineer to predict the general 

flow pressure fields around the site, based on his/her experience of 

testing similar schemes using the wind tunnel or CFD.  Downdrafts, 

funnelling, wise effect, horse-shoe vortices and other critical flow features 

can often be predicted.  Flow features and windy areas should be 

graphically represented (as illustrated below) and suggestions for 

mitigation options or further wind studies should be clearly stated in the 

desk study report. 

    

Figure 1.1    

(a) Typical contour plot from a desk study indicating the comfort levels 

using Lawson LDDC criteria. 

(b) Main flow features expected around a tower, simplified in a desk 

study. 
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Appendix 2 –Desk Studies Enhanced With CFD  
Computational Fluid Dynamics (CFD) is an emerging tool that can 

provide a good understanding of wind flows around a development.  

While CFD can reliably predict mean flows, it does not always provide a 

good prediction of gusts which can be important for pedestrian safety. 

When the capabilities of CFD are used by an experienced wind 

engineer, it is possible to highlight critical wind issues, provide initial 

predictions of comfort conditions, and also spot areas where CFD 

simulations may not fully represent the reality. CFD results can either be 

used to provide visual representations of the predominant flow patterns, 

or be combined with long-term weather statistics in the same way as 

wind tunnel data to provide Lawson comfort ratings.   

 

Ideally CFD studies would include direct representation of gusts, but this is 

often very costly and time consuming to achieve.  So in areas where 

turbulence may be important (e.g. in the wake regions behind buildings, 

or areas with funnelling) care should be taken when interpreting CFD 

results. For buildings above 25 storeys it is preferable to carry out 

unsteady (transient) CFD simulations. 

 

  
 

 
Figure 2.1    

(a) Typical mean-flow prediction by CFD (RANS analysis). 

(b) Prediction of gusts using CFD (LES analysis, snapshot in time). 
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Appendix 3 – Wind Tunnel Studies 
Wind tunnel studies are the most established tool for evaluating wind 

effects, as they have been in use for over 50 years.  It can also be the 

most effective tool if multiple configurations need to be tested for a full 

range of wind directions, or if multiple tests are required to develop 

mitigation options.  Nevertheless, there are certain aspects of wind 

tunnel testing which require careful attention in order to ensure that the 

results are fully representative. 

 

The wind tunnel test involves the use of discrete sensors to measure local 

wind speeds.  The placement of these sensors should be done with care, 

to capture the windiest parts of the site, as well the most frequently used 

(e.g. entrances, main walking routes, etc.).  Around building corners it is 

advised to place a minimum of two to three sensors to adequately 

capture the accelerated flow effects for all wind directions. 

 

The data from the wind tunnel provides an understanding of local 

building-induced effects, but to obtain Lawson comfort ratings the wind 

tunnel data needs to be combined with weather statistics.  This is not a 

trivial task, as 10 or more years of data from reliable sources (generally 

airports) need to be carefully filtered, and statistically analysed to 

provide the necessary information (typically probability functions, using 

Weibull coefficients) for a robust analysis.  Amalgamated sample-year 

data from sources such as CIBSE – which are not calibrated for wind 

effects – should not be used. 

 

Finally, whether a wind tunnel study is used or not, the true effects of 

wind on the development need to be very clearly provided in the wind 

engineering reports.  This includes the details of any wind mitigation, such 

as size, location, porosity, etc.  Assuming that wind mitigations form part 

of the design is not a good excuse to avoid describing these details. 

There are other test details, such as blockage, boundary-layer 

development, instrumentation, etc., which will not be described herein, 

but can be found in published resources.  Most established wind tunnel 

facilities will ensure that the test procedures meet or exceed those 

described in BS6399, Eurocode, ASCE and other codified sources. 
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Figure 3.1   

(a) Typical wind tunnel test setup. 

(b) Irwin probe sensors typically used to measure the pedestrian-level 

      wind speeds. 
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WIND MICROCLIMATE GUIDELINES FOR 

DEVELOPMENTS IN THE CITY OF LONDON 

 

1. INTRODUCTION 

1.1. This document provides general guidelines for wind microclimate studies required 

as part of the planning applications of new development proposals in the City of 

London. 

1.2. Good wind microclimate conditions are necessary for creating outstanding public 

spaces in the City.  Adverse wind effects can reduce the quality and usability of 

outdoor areas, and lead to safety concerns in extreme cases.  

1.3. These guidelines focus on the primary factors that affect the quality and 

consistency of wind microclimate studies.  The guidelines cannot cover every 

eventuality that may arise in such studies.  Therefore, a degree of expert 

judgement from an experienced wind engineer is required in the application of 

these guidelines.  

1.4. Developers are encouraged to address wind microclimate matters at an early stage 

before their designs are finalized.  Using these guidelines, having dialogue with 

officers of the City and commissioning early-stage studies to quantify the wind 

microclimate conditions will help ensure good pedestrian comfort conditions 

around proposed development sites.  

 

2. RECOMMENDED APPROACH FOR WIND MICROCLIMATE STUDIES 

2.1. The table below outlines the general expectations for the types of wind 

microclimate studies required for various building heights.   

2.2. This table is specifically tailored for building proposals in the heart of City of 

London.  This table may not be suitable in other parts of London or in other cities 

where the height of general surroundings is lower than the typical building stock in 

the City. 

2.3. Also, this table may not cover all possible eventualities and cases.  Developments 

that feature highly sensitive pedestrian activities (e.g. transport hubs, hospitals, 

etc.) or those that are located near known windy or exposed areas may require 

further more detailed studies.  

  



 

 

 

Building Height Recommended Approach to Wind Microclimate Studies 

Similar or lower than 
the average height of 
surrounding buildings  

Up to 20m in CoL     
 

Wind studies are not required, unless sensitive pedestrian 
activities are intended or the project is located on an exposed 
location (see Section A1) 

Double the average 
height of surrounding 
buildings  

20m to 40m in CoL  
 

Desk-Based Assessment + Computational (CFD) Simulations 
OR Wind Tunnel Testing 

(see Sections A2 and A3) 

 
2 to 5 times the 
average height of 
surrounding buildings  
 
40m to 100m for CoL 
 

Computational (CFD) Simulations + Wind Tunnel Testing   

(see Sections A2 and A3) 

High-Rise  

Above 100m 
 

Early Stage Wind Tunnel Testing + Computational (CFD) 
Verification and Optimization + More Detailed Testing in 
Detailed Design (see Section A3) 

2.4.  Similar guidelines apply for the assessment of wind conditions on upper-level public 

areas, such as terraces, balconies, etc.   

   

3. GENERAL TECHNICAL REQUIREMENTS  

3.1.   As a minimum, the wind study should include the evaluation of pedestrian-level 

wind conditions for following scenarios; 

3.1.1. Existing site, 

3.1.2. Proposed scheme with existing surroundings, 

3.1.3. Proposed scheme with planning consented schemes, 

3.1.4. Existing site with planning consented schemes, if there are areas which are 

adversely impacted by consented schemes. 

3.1.5. Proposed scheme with a likely future scenario, including buildings that may 

not be consented but are being designed at the time of planning submission. 

 

3.2.   There are four key steps to a successful wind microclimate study; 



 

 

3.2.1. Selecting appropriate wind statistics for the site, 

3.2.2. Determining the impact of the proposed development, through 

computational fluid dynamics (CFD) tools or wind tunnel testing, through a set 

of ‘speed-up’ ratios, 

3.2.3. Combination of speed-ups with wind statistics, 

3.2.4. Interpretation and presentation of results using appropriate criteria, which is 

covered separately in chapter 6. 

 

3.3.   WIND STATISTICS: Statistical properties of wind climate are typically characterized 

by a Weibull probability density function.  Annex A.4 provides seasonal Weibull 

coefficients that can be used for projects in the heart of City of London (i.e. terrain 

corrected for City of London).  For projects on more exposed parts of the City – e.g. 

next to river Thames –  an adjustment to these coefficients is required to take 

account of the site exposure, as described in Annex A.4.  These climate properties 

have been calibrated for City of London, and may not be appropriate for other 

parts of London or other cities. 

3.3.1.   NUMBER OF WIND DIRECTIONS: All wind studies should be carried out for a 

minimum of 18 equally spaced wind directions. 

3.3.2.   MEAN AND GUST WIND EFFECTS: All wind studies should include a 

consideration of both the mean and gust wind effects. If gust effects cannot be 

quantified, expert opinion should be used to assess possible gust effects arising 

from localized turbulence. 

3.3.3.   WIND PROFILE:  The variation of mean and gust wind speed with height 

should be modelled based on the wind profiles given in Annex A.4.  Plots of 

simulated and targeted profile should be provided as part of the planning 

report. 

3.4.   DETERMINATION OF SPEED-UPS:  Computational fluid dynamics (CFD) tools or 

wind tunnel tests should be used to determine speed-up ratios, which are defined 

as the ratio of local wind speed at critical locations to the undisturbed oncoming 

wind speed.  The local wind speeds should be measured at a height of 1.5m above 

the local ground level (or terrace/balcony level), and the reference wind speed 

should be determined at a height and location where the models do not affect the 

reference measurement (typically 100m height and well upwind of any models).  

Critical locations include all building entrances, walkways, sitting areas, drop-off 

locations, etc. within one block from the development. 

 

More information on wind tunnel and CFD methods can be found in the following 

chapters. 

3.5.   COMBINATION OF SIMULATION DATA WITH WIND STATISTICS:  Using CFD or 

wind tunnel, a set of speed-ups will be determined for each wind direction 

simulated.  These will need to be combined with the Weibull probability distribution 



 

 

of the wind climate given in Annex A.4, to calculate the probability of exceedance of 

a given wind speed for each wind direction.  Adding the probability of exceedance 

for all directions gives the total probability of exceedance of a given wind speed.   

 

The estimation of comfort or safety speed usually requires a goal-seek calculation, 

where a certain wind speed is selected, the total probability of exceedance is 

calculated, and the wind speed is continually altered until the probability of 

exceedance reaches the desired exceedance value.  Note that the Lawson criteria 

uses 5% exceedance for comfort and 0.022% exceedance for safety limits, as 

described subsequently.  

  



 

 

4. WIND TUNNEL TEST REQUIREMENTS 

4.1.   Wind tunnel testing has been used to assess pedestrian microclimate conditions 

for the past several decades, and is therefore an established tool for these studies.  

However, significant variability in methodology can exist between different test 

facilities, and care should be taken to ensure the quality and consistency of wind 

tunnel tests. 

4.2.   Wind tunnel models should accurately represent the three-dimensional geometry 

of the proposed development.  It is noted that building features that are larger than 

0.5m in size near pedestrian areas can affect the localized wind conditions, and 

should therefore be modelled.   Also, building geometry near entrances and key 

pedestrian areas could affect the results and should be included in the models.  This 

also applies to surrounding buildings immediately adjacent to the proposed 

development. 

4.3.   It is prudent to ignore landscape features in the initial wind studies, especially 

when the landscape elements are smaller than 10m in height.  Large mature trees 

can be included, but limited published guidance exists for modelling such landscape 

features, so care should be taken to provide appropriately conservative 

interpretation of their impacts. 

4.4.   The wind tunnel models should also represent surrounding buildings that are 

within at least 2 times the proposed building height.   The exception to this is cases 

where the proposed building is within 100m of a taller development (existing or 

consented), in which case the model extent should be 2 times the height of the 

taller block. 

4.5. The overall blockage in the wind tunnel (percent of tunnel area occupied by models) 

should be kept below 5% for closed-circuit wind tunnels and 9% for open-jet wind 

tunnels. 

4.6.   The instrumentation used in the wind tunnel should be capable of capturing both 

the mean and gust speeds, with gust values divided by 1.85 to make them 

comparable to mean values (also referred to as Gust Equivalent Mean value).  

4.7.   Care should be taken to ensure that in areas with significant localized variation of 

wind speed (e.g. near corners) that there are sufficient number of probes to be able 

to capture the windiest conditions.  This typically requires 3 probes at each corner 

of the proposed development, and increased probe densities in passageways, 

between closely spaced buildings, and near key pedestrian areas.  Furthermore, 

probes should be placed on the roadways surrounding the site, to capture possible 

impacts on cyclists. 

4.8.   Probes should also be placed in areas away from the site where cumulative effects 

of a cluster of tall buildings could lead to adverse wind conditions.  The wind 

consultant should be aware of the wind conditions expected around other 

cumulative or existing high-rise buildings, by reviewing the publicly available 

planning reports on City of London planning portal.   



 

 

5. CFD REQUIREMENTS 

5.1.   Computational fluid dynamics (CFD) tools have developed greatly in recent years 

due to their ease of use and the ability to create high quality output.  However, 

significant variability in methodology can exist between different CFD methods and 

care should be taken to ensure that appropriate modelling approaches are used.   

5.2. On some projects wind tunnel testing and CFD are both required for a more 

comprehensive evaluation.  In situations where there are differences between wind 

tunnel and CFD results, an experienced wind engineer should carry out sensitivity 

checks (e.g. grid sensitivity, surround extend sensitivity, etc.) to better understand 

the likely reasons for the differences and summarize the most representative set of 

wind conditions around the proposed scheme. 

5.3.   The CFD models should include a detailed three-dimensional representation of the 

proposed development.  It is noted that building features that are larger than 0.5m 

in size near pedestrian areas can affect the localized wind conditions, and should 

therefore be modelled.   Also, building geometry near entrances and key pedestrian 

areas could affect the results and should be included in the models.  This also 

applies to surrounding buildings immediately adjacent to the proposed 

development. 

5.4.   It is prudent to ignore landscape features in the initial wind studies, especially 

when the landscape elements are smaller than 10m in height.  Large mature trees 

can be included, but limited published guidance exists for modelling such landscape 

features, so care should be taken to provide appropriately conservative 

interpretation of their impacts. 

5.5.   Maximum cell sizes near critical locations (e.g. entrances, corners, etc.) are 

expected to be 0.3m. It is also expected that sufficient cells are used between 

buildings with a minimum of 10 across a street canyon.  However, the cell size of 

buildings away from the target can be larger to allow for modelling efficiency.   

5.6.   The CFD models have the advantage of capturing the influence of a winder extent 

of surrounding buildings around the site when compared with wind tunnels. The 

CFD models should also include all surrounding buildings within at least 5 times the 

height of the proposed building.  The exception to this is cases where the proposed 

building is within 100m of a taller development (existing or consented), in which 

case the model extent should be 5 times the height of the taller block. 

5.7.   The models should contain at least 3 prism layers below 1.5m height, to capture 

near-ground effects. 

5.8.   Standard k-ε turbulence models should not be used.  Other more advanced 

turbulence models such as realizable k-ε turbulence models or or k-ω sst are 

expected to provide more representative approaches.   

  



 

 

6. PRESENTATION OF RESULTS AND REPORTING 

6.1.   WIND COMFORT CRITERIA: A modified version of the Lawson LDDC criteria is to be 

used for all wind studies as summarized table below; 

 

Category Mean wind 
speed (5% 
exceedance) 

Description 

Sitting 
4m/s Acceptable for occasional outdoor seating. For more 

frequent sitting use (e.g. restaurant, café) a 2m/s 
limit is recommended. 

Standing 
6m/s Acceptable for entrances, bus stops, covered 

walkways or passageways beneath buildings. 

Walking 
8m/s Acceptable for external pavements, walkways. 

Uncomfortable 
>8m/s Not comfortable for regular pedestrian access. 

 

6.2.   WIND SAFETY CRITERIA: A separate safety criteria is to be applied to ascertain the 

safety risks to pedestrians and cyclists as follows; 

Category Mean wind 
speed (0.022% 
exceedance) 

Description 

Unsafe 
15m/s Presents a safety risk, especially to more 

vulnerable members of the public and cyclists. 

 The criteria do not cover wind effects on other activities such as recreation (e.g. 

sailing) or impact on vehicles. More research needs to be conducted to expand the 

applicability of the criteria for such cases.  While the safety criteria above include 

cyclists, more research is also needed to fully understand wind impacts on cyclists 

as this may depend on other factors such as the variation of wind speed or wind 

direction across a cycling route, instead of absolute wind speed at a given location.   

6.3.   SEASONAL RESULTS:  A ‘worst season’ scenario should be presented, where the 

worst comfort and safety conditions at each location are provided regardless of the 

season.  Separately a summer season (June-July-August) results should be 

presented, for areas that are to be used mainly in warmer months of the year.  

Other seasonal results can be provided at the discretion of the wind consultant. 

6.4.   PRESENTATION OF RESULTS: The comfort conditions should be presented using a 

colour-coded or contoured diagram using the colour coding below.  Wind comfort 

and safety results should be overlaid, such that any red zone indicates unacceptable 

or unsafe condition.  



 

 

 

Comfort Category Colour 

Sitting 
Blue 

Standing 
Green 

Walking 
Yellow 

Uncomfortable and/or Unsafe 
Red 

6.5.   Acceptability of Wind Conditions:  A detailed review of the intended pedestrian 

activities around the site should be carried out, and presented in the planning 

submission.  This should include the expected pedestrian activities around the 

proposed development, as well as the pedestrian activities experienced or proposed 

around existing buildings in the area.  If the conditions at any location exceed the 

levels required for the intended pedestrian activities, or are unsafe, mitigation 

measures will be required. 

6.6.   Existing Wind Problems:  If the existing site or the consented schemes give rise to 

exceedences of the comfort or safety criteria, this should be clearly demonstrated 

by testing these configurations (i.e. without proposed scheme). The proposed 

development should not increase the wind speeds beyond the levels observed for 

these scenarios. 

6.7.   Presentation of the Test Configurations:  The report should contain detailed 

photographs or images of the 3D CFD or wind tunnel used in the analysis. This is 

expected to include; 

6.7.1. Far-field views of the entire model from north, south, east and west as a 

minimum, 

6.7.2. Plan view of the entire model, 

6.7.3. Close-up images of the proposed scheme and surrounding buildings within 1 

block away from the site, 

6.7.4. Close-up views of key pedestrian areas, such as entrances, key pedestrian 

walkways, outdoor seating areas, etc., 

6.7.5. Any other building details or appendages that are relevant for wind 

conditions. 

6.8.   Presentation of Mitigation Measures:  The following details of each mitigation 

measure or improvement feature should be provided; 

6.8.1. Plan showing the location of each mitigation measure, with each measure 

given an identifier number, 

6.8.2. Photos of each mitigation measure as tested in the wind tunnel or CFD model 

(preferably accompanied by an architectural diagram/interpretation), 



 

 

6.8.3. Table containing the size (height, width, depth), porosity and other relevant 

aerodynamic parameters (e.g. tree trunk and crown heights). 

6.8.4. These requirements apply even if the design feature is not materially 

categorized as a mitigation measure, but helps improve the wind conditions.  It 

is intended that all features that improve the wind conditions become an 

intrinsic part of the building design and are fully implemented on-site. 
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ANNEX A.1 – Desk Studies 

A qualified wind engineer with over 5 years of wind tunnel experience will be able 

to identify the key wind-related problems in an early-stage desk study.  These 

studies involve the following; 

• Knowledge of the prevailing wind climate in London, 

• Evaluation of proposed building massing with respect to the neighbouring 

buildings and prevailing wind directions, 

• Consideration of intended pedestrian uses at the site. 

This information will be used by the wind engineer to predict the general flow 

pressure fields around the site, based on his/her experience of testing similar 

schemes in the wind tunnel or using CFD.  Downdrafts, funnelling, wise effect, 

horse-shoe vortices and other critical flow features can often be predicted.  Flow 

features and windy areas should be graphically represented (as illustrated below) 

and suggestions for mitigation options or further wind studies should be clearly 

stated in the desk study report. 

                 
Figure A1.1  Typical contour plot from a desk study indicating the comfort levels 

using Lawson criteria,   

  



 

 

Appendix A2 – Computational Fluid Dynamics   

 

Computational Fluid Dynamics (CFD) is a developing tool that can provide a good 

understanding of wind flows around a development.   

 

When the capabilities of CFD are used by an experienced wind engineer, it is 

possible to highlight critical wind issues, provide initial predictions of comfort 

conditions, and spot areas where wind conditions may pose safety risks. CFD results 

can either be used to provide visual representations of the predominant flow 

patterns, or be combined with long-term weather statistics to provide Lawson 

comfort ratings.  To obtain Lawson comfort ratings the wind tunnel data needs to 

be combined with weather statistics.  10 or more years of data from reliable sources 

(generally airports) need to be carefully filtered, and statistically analysed to provide 

the necessary information (typically probability functions, using Weibull 

coefficients) for a robust analysis.  Amalgamated data from sources such as CIBSE – 

which are not calibrated for wind effects – should not be used. 

 

Ideally CFD studies would include direct representation of gusts, but this is often 

very costly and time consuming to achieve.  So in areas where turbulence may be 

important (e.g. in the wake regions behind buildings, or areas with funnelling) care 

should be taken when interpreting CFD results. 

  
Figure A2.1   (a) Typical mean-flow prediction by CFD (RANS analsysis), (b) 

Prediction of gusts using CFD (LES analysis, snapshot in time). 

 

There are other modelling details, such as blockage, boundary-layer development, 

meshing, etc., which will not be described herein, but can be found in published 

resources.  Most established CFD users will ensure that the modelling procedures 

in-line with those described in published resources such as COST 73, COST14, etc. 
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Appendix A3 – Wind Tunnel Studies 

 

Wind tunnel studies are an established tool for evaluating wind effects, as they have 

been in use for over 50 years.   Nevertheless, there are certain aspects of wind 

tunnel testing which require careful attention to ensure that the results are fully 

representative. 

 

The wind tunnel test involves the use of discrete sensors to measure local wind 

speeds.  The placement of these sensors should be done with care, to capture the 

windiest parts of the site, as well the most frequently used (e.g. entrances, main 

walking routes, etc.).  Around building corners, it is advised to place a minimum of 

two to three sensors to adequately capture the accelerated flow effects for all wind 

directions. 

 

The data from the wind tunnel provides an understanding of local building-induced 

effects, but to obtain Lawson comfort ratings the wind tunnel data needs to be 

combined with weather statistics.  10 or more years of data from reliable sources 

(generally airports) need to be carefully filtered, and statistically analysed to provide 

the necessary information (typically probability functions, using Weibull 

coefficients) for a robust analysis.  Amalgamated data from sources such as CIBSE – 

which are not calibrated for wind effects – should not be used. 

 

There are other test details, such as blockage, boundary-layer development, 

instrumentation, etc., which will not be described herein, but can be found in 

published resources.  Most established wind tunnel facilities will ensure that the 

test procedures meet or exceed those described in BS6399, Eurocode, ASCE and 

other codified sources. 

  
Figure A3.1   (a) Typical wind tunnel test setup, (b) Irwin probe sensors typically 

used to measure the pedestrian-level wind speeds. 

 

  



 

 

Annex A.4 – Wind Climate Properties for City of London 

 

This section will contain Weibull coefficients for winter and summer, terrain 

corrected for City of London, and at 100m height. 

 

Mean and gust wind speed profile will also be provided. 

 

All data is to be for 18 wind directions. 

 

Description of how the consultant can determine terrain correction factors for other 

parts of City  

 




