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1 INTRODUCTION

RWDI was retained by Gallagher Developments to undertake a desk-based wind engineering study regarding
the impacts of the proposed Shorts Park development in Bedford, England, UK. The proposed development
is located south of Bedford close to the Grade 2 Listed Cardington Hangers. To the south of the hangers and
adjacent to the A600 there is a Met Office Research Unit, referred to as Cardington Meteorological Station,
which includes several anemometers collecting data on wind speeds. The proposed Shorts Park housing
development near the Cardington anemometers could impact the wind speeds being measured by the
anemometers. This housing development will increase ground roughness to some upwind directions to the
anemometers, which could alter the oncoming wind profile.

Increases in upwind ground roughness typically result in decreases in mean wind speeds. In order to
quantify the magnitude of these impacts, a desk-based analysis was undertaken to compute wind speeds that
would be measured at the anemometers under the current conditions as well as with the housing
development in place. This report presents the findings of the study.

This study has been completed based upon the following information:

e The location and heights of the Met Office Cardington Meteorological Station anemometers;
e Photos and satellite imagery of the Cardington Meteorological Station location and surrounding area,
used to characterize the upwind land use based on current conditions;
e Drawings and plans provided to RWDI documenting planned future development for:
o Shorts Park (Cardington Vision), and

@)

This information has been used to characterize the wind conditions at the Cardington Meteorological Station
and the impacts of the proposed Shorts Park development in order to determine a relationship between wind
speeds in the current area and wind speeds after the proposed development. The factors presented in this
study represent the worst case between the existing buildings surrounding the site and the currently planned
future development. Should additional future developments within 500 m of the Cardington Meteorological
Station anemometers3.’ location be added, RWDI should be contacted to determine if the site assessment
conducted needs to be re-assessed.

2 CLIMATOLOGICAL ASSESSMENT

The desktop study consists of an assessment of wind data from two nearby airport meteorological stations,
and an assessment on how the surrounding surface roughness may affect wind speeds in the area of the
proposed development.
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2.1

2.2

2.3

Assessment of Wind Data

The wind measurements used to characterize the conditions at Cardington Meteorological Station were
based on data obtained from the Cranfield Airport and London Luton Airport meteorological stations located
14 km west and 26 km south of the development site, respectively. Data were obtained from National
Centres for Environmental Information (NCEI), which is part of the National Oceanic and Atmospheric
Administration of the United States. The data are provided to NCEI by the World Meteorological Organization
(WMO). Cranfield Airport data were obtained for the period of 2000 to 2020. London Luton Airport data were
obtained for the period of 1973 to 2020. These meteorological stations’ data combined contain sufficiently
long period of record to perform a comprehensive statistical analysis for the determination of the regional
wind climate in the Bedford area. Figure 2-1 shows the location of these airports in relation to the Cardington
Meteorological Station and the proposed development.

A data quality review of the high wind speeds in the record was conducted to ensure that all high wind speeds
included in the records were true wind events. Any erroneous data discovered were removed from the
dataset to not skew the subsequent analyses.

Assessment of Upwind Terrain Conditions

Upwind terrain conditions were assessed at the two airport meteorological stations and at the Cardington
Meteorological Station anemometers. The terrain assessment, as described in Appendix A, was completed to
allow for changes in the mean and gust velocity profiles caused by changes in ground roughness to be
determined. This is particularly useful to translate wind speeds between locations that experience the same
winds, but where upwind conditions at the locations vary.

Figure 2-1 shows the land use surrounding the Cardington Meteorological Station anemometers. It includes
the areas that will be built up with the proposed development, based on information provided to RWDI. It
was assumed that green space in the development will be grasses and shrubs. This information was
provided to RWDI by Gallagher Developments. RWDI should be notified to revisit any assumptions and the
influence on any findings derived in this report if the future development (Shorts Park) deviate from the plans
sent in October and November 2021.

Figure 2-2 shows the predicted average wind speeds, by direction, at the Cardington Meteorological Station
anemometers based on the Cranfield Airport and Figure 2-3 shows the predicted average wind speed, by
direction, at the Cardington Meteorological Station anemometers based on the London Luton Airport. For
both stations, the changes in average wind speed for most wind directions are negligible, with the largest
difference in average wind speed being 1 km/h at the three anemometer heights (10 m, 25 m and 50 m).
Further, when the average wind speed is calculated for all directions the differences are negligible (less than
0.1 km/h at all heights).

Assessment of Anemometer Siting Conditions

Figure 2-1 shows the anemometers at the Cardington Meteorological Station in relation to the proposed
development, along with a 150 m buffer from the Shots Parks. The anemometer is outside of this 150 m
buffer. The nearest buildings in the proposed development will be approximately 600 m from the
anemometers. The highest buildings in the development will be up to 15 m tall. The World Meteorological
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Organization (WMO, 2014) recommends anemometers are sited a distance of at least 10 times the height of
any nearby obstruction. Therefore, the anemometers at Cardington Meteorological Station will remain in
compliance with industry standards with respect to their site location, relative to the proposed development.

5 CONCLUSIONS

A desk-based analysis has been conducted to determine the probable impacts of the proposed Shorts Park
development the measured wind speeds at Cardington Meteorological Station. The analysis indicated that
for most wind directions the proposed development will not have an impact on the wind speeds measured by
the Cardington Meteorological Station, and that changes to the overall average wind speed will be negligible.
The analysis also indicated the anemometers at Cardington Meteorological Station will remain in compliance
with industry standards with respect to their site location, relative to the proposed development.

The data and results provided in Figures 2-1, 2-2, and 2-3 are based on the current land use surrounding the
Cardington Meteorological Station anemometer, as well as after the proposed Shorts Park development is
constructed, as detailed in Section 1 of this report. This information was provided to RWDI by Gallagher
Developments. RWDI should be notified to revisit any assumptions and the influence on any findings derived
in this report if the future development (Shorts Park deviate from the plans sent in October 2021. RWDI
should also be contacted if additional future developments within 500 m of the Cardington Meteorological
Station anemometers’ location be added, beyond those already considered in this study.
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APPENDIX A: TERRAIN CORRECTION WITH
ESDU

Special attention is given to the analysis of the hourly records to account for the effects of the terrain
surrounding an anemometer. Typically, anemometers are installed in an open terrain exposure that is used
as a reference condition by building codes. However, this is rarely the case in real world applications. This
means the true exposure of the anemometer is not that of the standard open terrain conditions. It is
important to take this impact into account so as to avoid underestimating or overestimating design wind
speeds.

Prior to conducting any analysis using the surface observations, the effect of upwind terrain roughness and
land cover characteristics on the wind speeds at the anemometer station is assessed for each wind direction,
and used to adjust wind speeds to a standard open terrain profile.

ESDU’,2 describes a method based on the work of Deaves and Harris? for evaluating changes in the mean
velocity profile following a change in ground roughness. This is particularly useful when analyzing
meteorological records from an anemometer surrounded by varying terrain roughness for different wind
directions.

This method is used to determine anemometer exposure. Maps, photographs and satellite imagery of the
location are used to assess the ground roughness changes for each wind direction. The wind speeds for each
wind direction were then adjusted based on the exposure of the anemometer to produce wind speeds that
are equivalent to standard open terrain.

1 ESDU (1982) Strong Winds in the Atmospheric Boundary Layer. Part 1: Mean Hourly Speeds, Item
82026, Issued September 1982 with Amendments A and B April 1993. Engineering Sciences Data
Unit, ESDU International, 27 Corsham Street, London N16UA.

2 ESDU (1983) Strong Winds in the Atmospheric Boundary Layer. Part 2: Discrete Gust Speeds, Item
83045, Issued November 1983 with Amendments to 1993. Engineering Sciences Data Unit, ESDU
International, 27 Corsham Street, London N16UA.

3 Deaves, D.M. and Harris, R.l. (1978) A Mathematical Model of the Structure of Strong Winds,
Construction Industry Research and Information Association (U.K.), Report #76.
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