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1.0 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. 

 

2.0 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.  
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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 7). 

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 7). 

3.0 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) 
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(*) 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. 

 

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 

below, 

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 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. 

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.  

 

           - Massing Modifications: Most effective form of mitigation for wind effects, but  

             requires very early-stage input from a qualified wind engineer. The City requires 

 that any wind mitigation measures should be incorporated on the building as 

 opposed to on the public realm. 

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.). 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKyfnVvbbKAhWng4MKHUtcAY4QjRwIBw&url=http://jeb.biologists.org/content/211/1/1&psig=AFQjCNGaLtQ1Za18nOafC6xjGKT9cNWfpg&ust=1453313672833524
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The following building appendages can be effective 

forms of mitigation, but can also have substantial 

architectural and planning impacts; 

 

- 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.  

 

- Porous Screens Attached to Buildings:  These are most effective when placed near 

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

soffit of passageways.  Size of screen needs to be comparable to the size of the area 

to be sheltered, and hence typically applied for small localized problems. 

 

- 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.  It is preferable to mitigate wind problems through good architectural design, but 

in some instances the resulting architectural or financial impacts can be substantial.  In rare 

cases, where there are no alternatives, mitigation measures may be acceptable on the 

ground, as follows; 

- 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.  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.   
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4.0 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  

 

 

5.0 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 

 

 

 

mailto:plans@cityoflondon.gov.uk
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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 analsysis). 
(b) Prediction of gusts using CFD (LES analysis, snapshot in time). 

CFD Mean Flow 

Predictions 

CFD Snapshot 

of Gusts 
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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. 

  

Figure 3.1   

(a) Typical wind tunnel test setup. 

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


