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1 EXECUTIVE SUMMARY 

This is a qualitative assessment of the likely wind conditions around the proposed Palmerstown development 

in Dublin, Ireland.  The report outlines the overall methodology and the use of the RWDI Comfort Criteria to 

describe the expected on-Site wind conditions.  The assessment is based upon analysis of meteorological 

conditions for Dublin, adjusted to the Site, and a review of the proposed drawings in the context of the 

meteorological data and surrounding area in combination with RWDI’s extensive experience in wind flow in 

the urban environment. 

The Site description is used mainly to identify building massing and features that are pertinent to the wind 

microclimate on-Site.  The expected main flow interactions around the Site are then described and 

categorised in terms of the RWDI Comfort Criteria for pedestrian comfort and safety. 

The meteorological data for the Site indicates prevailing winds predominantly from the west and south-west 

throughout the year.  Winds from other directions do occur, and are considered within the assessment; 

however, their impact on the overall wind microclimate conditions tend to be low, due to being relatively 

infrequent (compared to the prevailing directions). 

Wind conditions around the Proposed Development are expected to be windier than suitable predominantly 

due to the wind exposure from the south-west which will cause flow channelling along the southern side of 

the Site, between the buildings of the Proposed Development and around building corners.  Thoroughfares 

are expected to be windier than suitable for their intended use during the windiest season and mitigation 

measures have been proposed in the form of soft/hard landscaping elements that would be expected to 

improve the wind environment.  Entrances facing New Lucan Road and to the south-east of Block A would 

also be expected to be up to two categories windier than suitable for entrance use, and therefore a solid side 

screen 1.5m in height but 2m deep is recommended around these entrance or recessing the entrances by 

1.5m.  During the summer season, ground level amenity spaces to the south-east of Block A and on the roof 

terrace of Block A would require adequate shelter to provide a suitable wind microclimate for designated 

seating areas.  Several seating areas between Blocks E and D, between Blocks C and D, to the south-west of 

Block B and to the south west of Block A would be up to two categories windier than suitable for the intended 

use and would thus require localised mitigation to provide adequate shelter.  Several private balconies on 

Blocks A, C and E would require mitigation in the form of replacing the balustrade with a solid type at least 

1.5m in height to provide localised shelter at these balconies.  

Strong winds in excess of 90km/h are not expected to occur at the existing Site for more than 0.1% of the 

time (approximately nine hours per year). 

Several mitigation measures will be incorporated around the Proposed Development to complement a 

detailed landscaping strategy that would be expected to mitigate all the areas around the Proposed 

Development.  Overall, the Proposed Development with the incorporated mitigation measures as designated 

would be expected to be suitable for the intended pedestrian use.    
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2 INTRODUCTION 

RWDI was retained to conduct a pedestrian level wind microclimate (PLW) assessment for the proposed 

Palmerstown development in Dublin, Ireland.  This report presents the background, objectives, methodology, 

results and discussion from RWDI’s assessment.  A summary of the overall recommendations from the 

investigation are presented in Section 8 “Conclusions”.  

 

  



 PEDESTRIAN LEVEL WIND MICROCLIMATE ASSESSMENT 
 PALMERSTOWN  

 RWDI #2001463 – Rev C 
 15 April 2020 

 
 

rwdi.com  Page 6 

3  SITE DESCRIPTION 

3.1 Site Description and Surroundings 

The Site is located in Palmerstown, Dublin close to the River Liffey as it passes Waterstown Park.  The Site is 

bounded by Kennelsfort Road Lower to the east, Chapelizod Bypass to the south, low-rise buildings to the 

west and low-rise residential buildings to the north.  

The surrounding buildings are generally low- to medium-rise development.  Such terrain will not provide 

substantial shelter to the Proposed Development from the prevailing wind direction.  Winds are expected to 

have relatively high mean wind speeds with lower turbulence (i.e. less gusty) compared to a Site surrounded 

by more urban terrain and comparatively low mean wind speed and higher turbulence compared to a Site 

surrounded by an open terrain.  An aerial view of the approximate location of the Site is highlighted in yellow 

with its surroundings in Figure 1.  

 

Figure 1: Aerial view of the existing Site (approximate extent of the Site highlighted in 
yellow) 
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3.2 The Proposed Development 

The Proposed Development will have residential use and features two blocks of similar design (Block C on the 

centre of the Site and Block E on the west side of the Site).  The Proposed Development will range from five to 

eight storeys in height with a number of balconies and roof top terraces.  Additionally, there will be a ground 

level amenity space to the south-east of Block A.  Entrances to Block A will be located on the northern side of 

the building, Blocks B and C entrances would be to the western- façade and Blocks E and D entrances would 

be on the eastern façade.  The majority of these entrances would be recessed with the exception of the 

south-eastern entrance of Block A. 

 

Figure 2: Ground Floor Plan of the Proposed Development from south (“Site Layout Plan 
with ground floor”, 20/02/2020)  
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4 METHODOLOGY AND ASSESSMENT CRITERIA 

The wind conditions at the Proposed Development have been qualitatively assessed based on the 

meteorological data for the area, a terrain assessment, and RWDI’s extensive experience of wind flow in the 

urban environment. 

Knowledge of the prevailing wind direction focuses attention on the likely impact of these winds on the Site 

except where the proposed building massing/layout indicates that winds from other directions are likely to be 

important. 

4.1 General Meteorological Data 

Meteorological data for Dublin derived from the meteorological station at Dublin Airport in combination with 

roughness values to take into account the surrounding terrain have been corrected to 2m and 10m above 

ground.  

Wind statistics recorded at Dublin Airport between 1992 and 2013 were analysed for two seasons.  The 

assessment presented in this report focusses on winter, the windiest season, representing a ‘worst-case’ 

season for windy conditions between November and April and a summer season (representing a time of the 

year when amenity spaces are expected to be usable between May and October).  Figure 3 graphically depicts 

the distribution of wind frequency and directionality for the two seasons.  

The meteorological data indicate that the prevailing wind direction throughout the year is from the west and 

south-west with a secondary peak from south-easterly winds.  Based on the background wind climate, Dublin 

is a relatively windy city (by comparison with other large cities in the UK) prior to any further wind-building 

interactions that may occur.  As a result of the generally windy climate it is considered that local residents will 

be acclimatised to stronger winds and are therefore more likely to tolerate adverse conditions.  

The combination of meteorological data, site altitude and velocity ratios permit the percentage of time that 

wind speeds are exceeded at ground level on the site to be evaluated.  The locations can then be assessed 

using the RWDI Comfort Criteria, as described below.  
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Figure 3: Seasonal wind roses from Dublin Airport (in km/h) – Radial axis indicates the 
percentage of time for which the stated threshold is exceeded 

4.2 Terrain Roughness 

Another consideration is the terrain roughness in each wind direction because wide, open spaces permit the 

wind to flow smoothly at ground level generating conditions similar to those of open countryside even within 

a built-up area.  An assessment of the terrain roughness for the Site was conducted using the methodology 

implemented in ESDU 010081 which models the wind characteristics caused by changes in the terrain 

roughness. 

Table 1 presents the ‘mean factors’ for the Site where the mean factor represents the ratio of wind speed on 

Site, at the stated reference height, as a fraction of the wind speed in open, flat countryside at a height of 2m 

and 10m.  The table shows that the terrain is consistent across all directions in relation to its effect on wind 

speed. 

 

 

 

1 ESDU International, Computer program for wind speeds and turbulence properties: flat or hilly sites in terrain with 
roughness changes, ESDU 01008, 2001 01008 
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Table 1: BREVe3 mean factors at 2m and 10m above ground level 

Wind Direction (Nº) 0 30 60 90 120 150 180 210 240 270 300 330 

Mean Factor at 2m 0.41 0.41 0.41 0.41 0.31 0.31 0.31 0.31 0.41 0.41 0.41 0.41 

Mean Factor at 10m 0.63 0.63 0.63 0.63 0.57 0.57 0.57 0.57 0.63 0.63 0.63 0.63 

 

4.3 Pedestrian Comfort 

The assessment of the wind conditions requires a benchmark against which the measurements can be 

compared.  This report uses the RWDI Wind Comfort Criteria.  These criteria have been developed by RWDI 

through research and consulting practice since 1974 (Ref 1-6).  They have also been widely accepted by 

municipal authorities as well as by the building design and city planning community throughout the world.   

The comfort criteria aim to define the reaction of an average pedestrian to the wind.  If the measured wind 

conditions exceed the threshold then conditions are unacceptable for the stated pedestrian activity and the 

expectation is that there may be complaints of nuisance or people will not use the area for its intended 

purpose 

Table 2: RWDI Comfort Criteria 
Key Comfort Category Threshold Description 

 Sitting ≤ 10 
Calm or light breezes desired for outdoor restaurants 
and seating areas where one can read a paper without 

having it blown away 

 Standing ≤ 14 
Gentle breezes acceptable for main building entrances, 

pick-up/drop-off points and bus stops 

 Strolling ≤ 17 
Moderate winds that would be appropriate for window 
shopping and strolling along a downtown street, plaza 

or park 

 Walking ≤ 20 
Relatively high speeds that can be tolerated if one’s 
objective is to walk, run or cycle without lingering 

 Uncomfortable > 20 
Strong winds of this magnitude are considered a 

nuisance for most activities, and wind mitigation is 
typically recommended 

(1) Gust Equivalent Mean (GEM) speed = max (mean speed, gust speed/1.85); and 
(2) GEM speeds listed above are based on a seasonal exceedance of 20% of the time between 6:00 and 
23:00 

Key Safety Criterion Gust Speed 
(km/h) 

Description 

 Exceeded > 90 
Excessive gust speeds that can adversely affect a 

pedestrian’s balance and footing. Wind mitigation is 
typically required. 

Based on an annual exceedance of 9 hours or 0.1% of the time for 24 hours a day. 
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A 20% exceedance is used in these criteria to determine the comfort category, which suggests that wind 

speeds would be comfortable for the corresponding activity at least 80% of the time or four out of five days. 

Both mean and gust speeds can affect pedestrian’s comfort and their combined effect is typically quantified 

by a Gust Equivalent Mean (GEM) speed, with a gust factor of 1.852. 

However, for safety criteria only gusty winds need to be considered in the wind safety criterion.  These are 

usually rare events but deserve special attention in city planning and building design due to their potential 

safety impact on pedestrians. 

It is worth noting, these criteria for wind forces represent average wind tolerance.  They are sometimes 

subjective and regional differences in wind climate and thermal conditions as well as variations in age, health, 

clothing, etc. can also affect people's perception of the wind climate.  Comparisons of wind speeds for 

different building configurations are the most objective way in assessing local pedestrian wind conditions. 

4.4 Strong Winds 

Previous experience has shown that the uncomfortable classifications are often associated with relatively 

strong winds during the windiest season.  Wind conditions in excess of 90 km/h would be expected to require 

mitigation in an urban development. 

  

 

 

2 ASCE Task Committee on Outdoor Human Comfort (2004).  Outdoor Human Comfort and Its Assessment, 68 pages, 

American Society of Civil Engineers, Reston, Virginia, USA.  

2 Soligo, M.J., Irwin, P.A., Williams, C.J. and Schuyler, G.D. (1998).  "A Comprehensive Assessment of Pedestrian Comfort 

Including Thermal Effects," Journal of Wind Engineering and Industrial Aerodynamics, Vol.77&78, pp.753-766. 

2 Durgin, F. H. (1997).  "Pedestrian Level Wind Criteria Using the Equivalent average", Journal of Wind Engineering and 

Industrial Aerodynamics, Vol. 66, pp. 215-226. 

 

 



 PEDESTRIAN LEVEL WIND MICROCLIMATE ASSESSMENT 
 PALMERSTOWN  

 RWDI #2001463 – Rev C 
 15 April 2020 

 
 

rwdi.com  Page 12 

4.5 Typical Wind – Building Interactions 

The wind conditions at the Proposed Development are expected to be due to typical flow behaviour which are 

common at most suburban/urban developments. 

Down-washing (Figure 4a) of the wind occurs when a building is taller than its surrounding buildings.  The 

taller scheme forces high level winds to ground level where they create locally high wind speeds in the 

pedestrian realm. 

Channelling (Figure 4b) flow between the buildings to the south of the Proposed Development along Bennett 

Street may occur that are expected to accelerate the wind due to the ‘squeezing’ effect produced by the two 

buildings of the Proposed Development massing.  

Corner acceleration (Figure 4c) around building corners may occur due to the difference in pressure on the 

upwind and downwind façades (low pressure zones on the leeward side and zones of higher pressure on the 

windward side of the building).  This effect is particularly pronounced around sharp corners which create 

localised windy areas in the vicinity of the corner where the flow is accelerated around the building.  This wind 

effect is expected to occur at the Proposed Development and would be the primary cause of the windiest 

conditions. 

 

 Figure 4a: Down-washing Figure 4b: Channelling Figure 4c: Corner acceleration 
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5 EXISTING SITE WITH EXISTING SURROUNDING 
BUILDINGS 

Often a new development will alter the pedestrian activity (i.e. intended use) on site.  Occasionally, although 

wind conditions may not change after the Proposed Development is completed (e.g. stay suitable for 

strolling), mitigation would still be required if, on the new development, the location of interest is intended for 

a critical activity (e.g. a main entrance) for which the wind condition would be unsuitable.  Assessment in 

terms of the desired pedestrian activity on, or around, a site takes into consideration any change of use and 

this is where the comfort criteria are particularly helpful. 

5.1 Pedestrian Comfort 

Based on the terrain roughness analysis discussed in section 4.2, the baseline conditions at 2m above ground 

level at an idealised “empty” Site would be acceptable for strolling use in the windiest season and standing 

use in summer. 

The Site is currently occupied by low-rise warehouses (of approximately two to three storeys) and a surface 

car park.  It is therefore expected that winds, especially from the prevailing west-south-westerly direction will 

flow un-obstructed creating a relatively windy microclimate at ground level.  

Wind conditions around the existing Site are expected to be suitable for strolling use during the windiest 

season with localised instances of standing use conditions (in sheltered areas to the north of the 

warehouses).  Wind conditions at the Site would be expected to be suitable for the intended thoroughfare 

use. 

5.2 Strong Winds 

Strong winds in excess of 90km/h are not expected to occur at the existing Site for more than 0.1% of the 

time (approximately nine hours per year).  
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6 THE PROPOSED DEVELOPMENT WITH 
EXISTING SURROUNDING BUILDSINGS 

Wind conditions suitable for strolling use or calmer are desirable on main thoroughfares during the windiest 

season for a residential development in an urban area.  Standing use wind conditions or calmer are generally 

required at entrances throughout the year.  Amenity spaces where seating is designated require sitting use 

conditions during the summer season.  Amenity areas where seating is not designated (such as play areas or 

private terraces) would tolerate standing use wind conditions during the summer season. 

Occurrences of strong winds in excess of 15m/s are expected to be limited when wind conditions meet the 

above criteria and are suitable for pedestrian comfort. 

The assessment made below is based on a worst-case assessment of the expected wind conditions at the 

Site.  This worst-case assessment assumes no proposed landscaping to be present on-Site. 

The qualitative assessment was based on the following information architectural plans: 

• 243-027-PL_003-004-PROPOSED SITE LAYOUT PLAN -PL-003.pdf – received March 27th, 2020; 

• 243-027-PL-100-PROPOSED PLANS-BLOCK A-E.pdf – received March 27th, 2020; 

• 243-027-PL-101-PROPOSED ELEVATIONS & SECTION AA-BLOCK A-E.pdf – received March 27th, 2020; 

• PP224-01 Landscape plan.pdf - received March 27th, 2020; 

• PP224-02 Roof garden plan. pdf – received March 27th, 2020; and 

• PP224-03 Landscape specifications.pdf - received March 27th, 2020. 

6.1 Pedestrian Comfort 

The expected wind conditions at the Proposed Development are shown in Figures 5 and 6 at ground level for 

the windiest and summer seasons respectively.  Roof terrace level in the summer season is shown in Figure 7. 

During the windiest season, the expected wind conditions on-Site would range from suitable for sitting to 

walking use, which would represent locally windier conditions than in the baseline (existing scenario).  These 

windier conditions would be expected to occur primarily due to the discussed building interactions that 

increase the wind speed through corner accelerations, particularly at the north-western and south-eastern 

corners, flow channelling between buildings and down-washing from the taller blocks.  During the summer 

season, when wind conditions are generally one category calmer than the windiest season, wind conditions 

would be expected to range from suitable for sitting to strolling use at ground level and sitting to walking use 

at the terrace levels (due to their exposure).  The expected wind microclimate is discussed below. 
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6.1.1 Thoroughfares (Figure 5) 

As shown in Figure 5, wind conditions at ground level would be expected to be suitable for sitting to walking 

use during the windiest season.  Localised walking use wind conditions are expected around exposed corners 

of the Proposed Development that face perpendicular to the flow direction (i.e. south-easterly and north-

westerly corners).  The sharp edge of the corners creates pressure difference on adjacent elevations which 

cause the flow to accelerate, resulting in the predicted walking wind conditions.  These wind conditions would 

be one category windier than suitable for the thoroughfare use that is intended.  

The majority of thoroughfare areas would be expected to have sitting to strolling use wind conditions which 

are suitable for the intended use, however, windier than suitable walking use conditions (yellow areas in 

Figure 5) would be expected around building corners and between buildings, which would require mitigation.  

Standing use wind conditions are generally situated in areas to the north of the Site where the Proposed 

Development provides inherent shelter from the prevailing south-westerly and south-eastly winds. 

6.1.2 Entrances (Figure 5) 

The majority of entrances to the Proposed Development would be expected to be suitable for their intended 

use with standing use wind conditions during the windiest season.  The exception to this would be the 

southern elevation of all the buildings along New Lucan Road, which would be expected to have wind 

conditions up to two categories windier than suitable for the intended use.  In addition, entrances to the 

north-west corner of Block C are expected to be one category windier than suitable for entrance use.  These 

entrances would require mitigation measures to provide localised shelter.  

6.1.3 Ground Level Amenity (Figure 6) 

Ground level amenity spaces to the south-east of Block A would be expected to be one category windier than 

suitable for a designated seating area with conditions suitable for standing use.  This area would therefore 

require mitigation measures to be in place as recommended in Section 7 “Mitigation Measures”.  

Designated seating areas between Blocks D and E, between Blocks C and D, to the south-west of Block B and 

to the west of Block A, would all be up to two categories windier than suitable for sitting use.  These locations 

would require localised mitigation measures to provide adequate shelter.   

6.1.4 Roof Terrace Amenity (Figure 6) 

The roof terrace of Block A would be expected to have wind conditions ranging from suitable for strolling to 

standing use.  This would be two categories windier than suitable for a seating area and would therefore 

require mitigation measures to provide localised shelter.  
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6.1.5 Private Balconies 

The majority of balconies with solid balustrade would be expected to have wind conditions suitable for 

standing use during the summer season, which is the desired condition for balcony use.  The exception to this 

would be balconies that are exposed to the prevailing wind direction and have balcony railing which would 

not provide an adequate shelter.  Balconies located along the south-eastern corner on elevation one of Block 

A, balconies located on elevations one and two of block C and balconies on elevations one and four 

particularly at the south-western and north-western corners would be windier than suitable for the intended 

balcony use.  There balconies would therefore require mitigation measure to provide localised shelter.  

6.2 Safety 

Strong winds in excess of 90km/h are not expected to occur at the existing Site for more than 0.1% of the 

time (approximately nine hours per year).   
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7 MITIGATION MEASURES 

Wind conditions around the Proposed Development were considered devoid of landscaping or wind 

mitigation measures in order to assess a worst-case (i.e. windy) scenario.  The expected wind conditions at 

the Proposed Development in the context of the existing surrounding buildings are generally expected to be 

suitable for the intended use throughout the year, with several areas experiencing windier than suitable 

conditions.  The areas that are expected to require mitigation are as follows: 

• Several thoroughfares: 

o Between Blocks A and B; 

o Between Blocks C and D; and 

o Between Blocks D and E; 

• Several entrances: 

o Entrances facing New Lucan Road; and 

o South-east entrance to Block A; 

• Several building corners: 

o South western corner of Block B; 

o Western elevation corners of Block E; and 

o Southern corners of Block A; 

• Ground level amenity to the south-east of Block A;  

• Several designated seating locations: 

o Between Blocks D and E;  

o Between Blocks C and D;  

o To the south-west of Block B; and  

o To the west of Block A; 

• Roof Terrace Amenity on Block A;  

• Balcony Locations: 

o Balconies along the south-eastern corner on elevation 1; 

o Balconies on elevations 1 and 2; and 

o Balconies on elevation 1 and 4.  

In order to address the above areas that would require wind mitigation the following measures have been 

developed and incorporated into the design of the Proposed Development: 

• Balconies would include 1.5m high glazed balustrade; 

• Glazed screen 1.5m high provided around the south-east of Block A; 

• Glazed screen 3m high provided along the perimeter of the roof terrace amenity space on Block A; 

• All entrances would be recessed by 1.5m from the façade line;  

• An updated landscaping plan with 7m high deciduous trees and 1.5m high hedges was included to 

mitigate thoroughfares as shown in Figure 8 in the appendix; and  

• Localised shelter such as trees and hedges provided at seating locations.  

With these mitigation measures in place the wind microclimate at the Proposed Development would be 

expected to be suitable for the intended use.  
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8 CONCLUSIONS 

In conclusion:  

1. The Proposed Development has been quantitatively assessed based on meteorological data, terrain 

assessment and professional judgement/experience.  

2. The meteorological data for the Site indicates prevailing winds from the west and south-west 

throughout the year, with secondary winds from the south-east.  

3. For the existing Site, the wind microclimate at ground level is acceptable for the current use 

throughout the year with no safety exceedances.  

4. With the inclusion of the Proposed Development, wind conditions at the Site would generally be 

windier than suitable in the following locations: 

• Several thoroughfares: 

o Between Blocks A and B; 

o Between Blocks C and D; and 

o Between Blocks D and E; 

• Several entrances: 

o Entrances facing New Lucan Road; and 

o South-east entrance to Block A; 

• Several building corners: 

o South western corner of Block B; 

o Western elevation corners of Block E; and 

o Southern corners of Block A; 

• Ground level amenity to the south-east of Block A;  

• Several designated seating locations: 

o Between Blocks D and E;  

o Between Blocks C and D;  

o To the south-west of Block B; and  

o To the west of Block A; 

• Roof Terrace Amenity on Block A;  

• Balcony Locations: 

o Balconies along the south-eastern corner on elevation 1; 

o Balconies on elevations 1 and 2; and 

o Balconies on elevation 1 and 4.  

5. Wind mitigation measures have subsequently been incorporated into the design which would be 

expected to improve wind conditions such that the locations would be suitable for the intended use.  

6. Strong winds in excess of 90km/h are not expected to occur at the existing Site for more than 0.1% of 

the time (approximately nine hours per year).  

7. Overall, the Proposed Development with the incorporated mitigation measures as designated by the 

applicant would be expected to be suitable for the intended pedestrian use.  
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APPENDIX A: LANDSCAPING SCHEME 

 
Figure 7:  Proposed Landscaping Scheme from the west 
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