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Summary 

The assessment of  prospective environmental wind conditions about proposed building 
developments in Australia has been discussed. Assessment techniques, making use of wind 
tunnel studies, have been illustrated with examples from a study of two possible building 
configurations for a very exposed site on the north side of the City of Melbourne. 

A method of  predicting the probability of occurrence of a given wind speed at a partic- 
ular location has been detailed, and examples have been given of the integration of model 
measurements of local velocities with the wind speed probability distribution for the geo- 
graphic area. The comparisons of these probabilistic estimates with environmental wind 
speed criteria have been discussed and illustrated. 

A method of  measuring peak gust wind speeds at model scale in situations of  high tur- 
bulence intensity has been given and a comparison is given with a full scale situation. 

1. Int roduct ion 

An assessment of  prospective environmental wind conditions is now carried 
out  for virtually all major building developments in Australia; for several of 
the major cities it is a mandatory requirement of the licensing authority. Some 
of the proposed developments become the subject of  wind tunnel studies be- 
cause of  their size and particular exposure to strong wind directions, or when 
the architect wants an evaluation of  several possible schemes, or where the de- 
velopment  of  a particularly well protected recreational area or shopping pre- 
cinct is required. Because of  a steady build-up of  experience in architects'  of- 
rices of  how to design to avoid undesirable environmental wind conditions, 
there has been a significant reduction in the number  of wind tunnel studies re- 
quired and most  are now occasioned by an architect or client wanting to cre- 
ate configurations with bet ter  than average environmental wind conditions. 

Feedback from developments which have been the subject  of  wind tunnel 
tests, and some full scale studies, have permit ted the development  of  the cri- 
teria discussed by  Melbourne [ 1 ]. Much of  the techniques used in conducting 
these wind tunnel tests in Australia by  Melbourne at Monash University and 
Vickery at the University of  Sydney have been reported in the text  Architec- 
floral _Aerodynamics [2]. This text  concentrated more on examples for archi- 
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tects, in particular how environmental wind problems are caused and how they 
can be avoided. Hence it would seem to  be more appropriate in this paper to 
discuss the probabilistic techniques used in Australia to assess prospective en- 
vironmental wind conditions abou t  a proposed development  from wind tunnel 
tests. To illustrate these techniques, examples will be drawn from an investiga- 
tion carried out  at Monash University on the relative merits of  two possible 
configurations for a very exposed site on the north side of  the City of  Mel- 
bourne, one proposal was made up of  rectangular building towers and the al- 
ternative proposal was based on towers with a circular planform. 

2. Wind tunnel techniques 

As discussed in both  Refs. [1] and [2],  it is the wind pressures caused by  
peak gust wind speeds and associated gradients which people feel most. Al- 
though it is possible to have unpleasant areas with low mean wind speeds and 
high turbulence intensities, the evidence to  date does seem to  indicate that  in 
areas likely to have unacceptably high wind conditions, such as near comers, 
in narrow alleys and in arcades, the turbulence intensities are relatively low 
(20 to  30%) and that  in these areas it is reasonable to assume that the peak 
gust wind speeds will be about  twice the mean wind speed. In many cases 
these problems can be assessed adequately through measurements of  local 
mean wind speeds referenced to a probabil i ty distribution of  wind speeds for 
the area. Measurements of  mean wind speeds can be simply made with either 
small p i to t  static tubes or ho t  wire anemometers.  The exception can occur 
when assessment is required of an area, such as a recreational plaza for long 
exposure, which is surrounded by buildings. The turbulence intensity in these 
situations can be high and the criteria for comfor t  very strict and in these 
cases it is necessary to measure peak gust wind speed with a hot  wire anemo- 
meter.  

The measurement of  mean velocity pressures with a pi tot  static tube and 
the measurement  of  mean wind speeds with a ho t  wire both  have advantages 
and disadvantages. The ho t  wire technique has problems in that  the measurement  
of  mean and standard deviation in turbulence intensities above 20% become 
increasingly suspect and eventually meaningless. However, if only peak gust 
wind speeds wi thout  local directional information are required, then the hot  
wire technique is relatively satisfactory. The peak gust wind speeds can be ob- 
tained from an on line probabili ty analysis of  the signal from the ho t  wire equip- 
ment.  If the equivalent to a 2 to 3 second gust, as measured by  a cup or Dines ane- 
mometer  in full scale is required, the signal must be appropriately filtered and 
the velocity with a probabil i ty of  exceedance of  about  2 × 10 TM (i.e. 3.5 
standard deviations above the mean for a normally distributed process) taken 
as the equivalent gust wind speed. 

For the majority of  wind tunnel investigations the author  prefers to use the 
technique of  measuring mean velocity pressures with pi tot  static tubes as 
shown diagramatically in Fig.1. The mean velocity pressure can be simply 
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measured by using a length of  small diameter tubing bent  in the horizontal 
plane to measure total  pressure in conjunction with a surface static vent. The 
mean velocity pressures at a number  of  stations can be measured at the same 
time by  displaying the velocity pressure on a mult i tube manometer.  The dis- 
advantage of  this technique is that  the total pressure tubes have to be aligned 
to face directly into wind to get the maximum reading (which does have the 
benefi t  of  indicating the local wind direction), and peak gust wind speed 
readings cannot  be satisfactorily obtained even if a pressure transducer is used.  
It is more satisfactory to use a ho t  wire anemometer  to measure peak gust 
wind speed. 

Both techniques require that  measured local velocity pressures or wind 
speeds be referred as a ratio to some reference velocity pressure or wind speed, 
such as at or near gradient height, which can in turn be related to a full 
probabil i ty distribution of  wind speeds for the area. These techniques and 
probabilistic analysis will be illustrated in the following example. 

3. Assessment of  prospective environmental wind condit ions 

The assessment of  prospective environmental wind conditions about  a pro- 
posed development  in Australia goes through a series of  stages of  which the 
following are typical: 

(i) The client and architect discuss broad principles with a number  of spe- 
cialist consultants, one of  whom is the wind enginner or aerodynamicist.  

(ii) Several configurations or themes on one configuration are developed for 
the assessment of  environmental wind conditions. 

(iii) A probabil i ty distribution of  wind speeds with direction, relative to the 
site, is compiled. 

(iv) Wind tunnel tests are made on the various configurations and modifi- 
cations developed at the time the models are in the wind tunnel. 

(v) The wind tunnel data are integrated with the wind speed data to facili- 
tate a final assessment of  the environmental wind conditions. 

In practice, the integration of  the wind tunnel and wind speed data is done 
continuously throughout  the wind tunnel test programme, to facilitate con- 
t inuous assessment and decisions by the client and architect to dictate the di- 
rection of  the test programme. The author  will only conduct  wind tunnel tests 
of this type  when senior client and architect representation at the wind tunnel 
can be guaranteed. There are some very simple ways in which the wind tunnel 
data can be assessed with respect to the wind speed data and these will be il- 
lustrated in the following example. 

3.1 Example o f  wind tunnel testing and initial assessment procedure 
The example chosen is that  of  a major development  proposal to be located 

on the northern edge of  the Central Business District of  the City of  Melbourne. 
The architects were particularly aware of  the fact  that  such a development 
would be exposed to the wind directions from which come the strongest and 
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most frequent winds. Similarly, they were aware that  there was little likelihood 
of any significant shielding being developed for these directions in the fore- 
seeable future. Accordingly, they developed two proposals for assessment of  
environmental wind conditions. The first was based on three rectangular tower  
buildings with extensive canopy arrangements near ground level and the second 
was based on three circular towers of  similar size and arrangement with the 
ground level area left completely open. Photographs of  these two models are 
shown in Fig.2. 

Fig.2. 1/400 scale models of a development proposed for the City of Melbourne. 

Before the commencement  of  the wind tunnel test, it is necessary to pre- 
pare a probabil i ty distribution of  wind speeds. An example of such a distribu- 
tion is given in the first part of  Table 1 in the form of the raw data as were ob- 
tained from records of  measurements made with a Dines anemometer  located 
at a height of  10 m at Essendon Airport some 10 km north of  the City of  
Melbourne. The cumulative probabili ty distribution for each of the 16 wind 
directions (~) can be fi t ted to a Weibull distribution, which takes the form, 

P( >~)e  = Ae exp-(u-/co) ks (1) 

which then can be presented in a polar plot  with lines of  constant  probabili ty 
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TABLE 1 

Probability distribution of hourly mean wind speeds measured at 10 m height in open country 
terrain at Essendon Airport, Melbourne, Australia, 1959--71 for daylight hours 0730 to 1930, 
and environmental wind criteria per 22zA ° sector 

~- at 10 m over 
open country 
terrain 

~h-- at 300 m 
over suburban 
terrain * 

Wind 
direction 

N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 

Calm 
Total 

Band of wind speeds, ~ (m/s) 

0.5 
to 
2.1 

0.8 
to 
3.2 

2.1 
to 

3.6 

3.2 
to 
5.5 

3.6 
to 

5.65 

5.5 
to 

8.6 

5.65 
to 

8.75 

8.6 
to 

13.4 

8.75 
to 

11.3 

13.4 
to 
17.3 

Probability of  being in band x 10'  

11973 15323 
3900 4340 
6535 3185 
5218 1813 
7800 2800 
4340 2690 
9008 7745 
8733 11698 

18948 32898 
9338 10490 

11080 12633 
5823 6700 
9555 11040 
4558 5273 
6480 7853 
5878 8073 

88788 
1000000 

37400 
8238 
2855 

660 
1098 
2088 
9720 

16423 
64753 
18180 
20485 
11588 

7963 
7963 

10215 
12633 

64368 
12468 

1538 
165 
330 

1318 
7635 

12138 
68543 
17630 
18508 
14280 
21968 

7360 
12578 
17025 

31085 
4943 

440 
55 

330 
1593 

933 
9063 
3680 
6205 
5548 
7690 
1703 
7223 
7280 

11.3 
to 

14.4 

17.3 
to 

22.0 

15543 
2800 

110 

440 
165 
933 

1043 
2418 
2965 
2528 

715 
1868 
2418 

, _  _ r oo-io.,, 
= . , o ,  o,,e.oo   Ls- J = 1.53 .-,o, 

**For a lower turbulence intensity of a u = 0.15~, fi= 1.5~-, the numerical criteria become 
Unacceptable/dangerous, annual maximum ~- > 15.5; Acceptable/walking, annual maximum 
h-" < 10.5. 
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14.4 17.5 
to to 
17.5 21.1 

22.0 26.7 
to to 

26.7 32.3 

2910 275 
330 

I 

55 
110 
165 

0 ~ = ~ 0  
: ~ . ~  

=~:~o 
¢n ~ - 

24 
20 
12 

6 
6 

10 
14 
14 
18 
17 
19 

605 55 20 
440 20 
165 18 
165155  /19 
330 A 2 0  

Environmental wind criteria based on 
Melbourne's criteria for o u = 0.3~, fi =2.0~-** 

Unacceptable/ 
dangerous 
annual maximum 
~- > 11.5 m/s 

For Ulocal = 11.5 
u-local 

0.48 
O.58 
0.96 
1.9 
1.9 
1.2 
0.82 
0.82 
0.64 
0.68 
0.61 
0.58 
0.58 
0.64 
0.61 
0.58 

0.23 
0.33 
0.91 
3.7 
3.7 
1.3 
0.67 
0.67 
0.41 
0.46 
0.37 
0.33 
0.33 
0.41 
0.37 
0.33 

Acceptable 
for walking 
annual maximum 
~-< 8.0 m/s 

For ~oc~ = 8.0 

0.33 0.11 
0.40 0.16 
0.67 0.44 
1.3 1.8 
1.3 1.8 
0.8 0.64 
0.57 0.33 
0.57 0.33 
0.44 0.20 
0.47 0.22 
0.42 0.18 
0.40 0.16 
0.40 0.16 
0.44 0.20 
0.42 0.18 
0.40 0.16 

level as shown in Fig. 3. In this particular plot  the mean hourly wind speed has 
been factored to refer to a height of  300 m over suburban terrain by the rela- 
tionship, 

_ _ F4001 °''s ['3001°-2s 
U300, suburban = U l0, open country L-~J L 5-~J 

= 1 . 5 3  U"IO, open country (2) 

I n  the wind tunnel model tests, the local velocity pressures, or local wind 
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Fig.3. Probability distribution of hourly mean wind speeds at 300 m over suburban rough- 
ness at Essendon Airport Melbourne for daylight hours 0730 to 1930. 

speeds, will be measured as a ratio with the similar measurement  at 300 m over 
the model  suburban approaches. Hence, if the annual maximum hourly wind 
speeds at 300 m can be obtained for each wind direction sector, then 
Melbourne's criteria [1] can be expressed for each sector as a ratio against 
which any measurements can be directly compared at the t ime of  measurement. 
The annual maximum hourly wind speed for each sector can be obtained using 
the probabilities given in [1] and in this case, where the distribution is for 
daylight hours, the average maximum hourly wind speed can be approximated 
by reading around the contour  with a probabil i ty P(>-~) = 10 -3 in Fig.3 as 
tabulated in Table 1. With this information the criteria, in ratio form, can be 
calculated as shown in the last part  of  Table 1 for the most  general case of  the 
peak gust wind speed equal to twice the hourly mean wind speed (fi = 2u-) for 
two levels as defined in [ 1 ] as being 

(a) unacceptable/dangerous if the annual maximum gust wind speed, fi > 23 
m/s; 

(b) acceptable/for  walking if the annual maximum gust wind speed, 
< 16 m/s. 

The curves of  these two criteria can then be plot ted as background informa- 
tion on the data sheets on which the wind tunnel measurements are directly 
recorded as shown in Fig.4. Obviously this information forms the background 
for any test  series and once it has been obtained for an area, it serves for tests 
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Fig.4 .  Mean  v e l o c i t y  pressure  rat ios  f r o m  w i n d  t u n n e l  m o d e l  tests .  

on all projects in that area. In this particular case, some small modification has 
to be made to reduce the effect of  topographical funnelling which peaks the 
distribution for northerly wind directions at Essendon Airport, but the effect 
of which reduces further south over the downtown area of  the City of  
Melbourne and southern suburbs. 

Examples of  polar plots of velocity pressure ratio as a function of wind 
direction are given in Fig.4, for 6 of  about 30 stations, at which measurements 
were made to facilitate the assessment of environmental wind conditions for 
these two configurations. At Stations M, N and F, the very adverse effects of 
the rectangular buildings inducing f low down to ground level is shown to result 
in quite unacceptably high velocity pressure ratios (for this geographic region) 
in critical points of  public access. These adverse effects can be offset to some 
extent by the use of local wind break fences or overcome completely by pro- 



210 

riding air locked connections under the canopy between the main towers at 
ground level. The circular tower  configuration is shown to induce much less 
wind f low at ground level and to provide condit ions within the "acceptable 
cri terion" at Stations M and N. However, in the absence of  surrounding build- 
ings over 30 m height to the north and west, there is still a need for the local 
protect ion provided by  the 50% porous Fence A shown in Fig.1 and 4. Similar- 
ly, wind condit ions at Stations D, E and C, for the completely open circular 
tower  configuration, are shown to border  on unacceptable levels (and certainly 
are well in excess of  acceptable levels). These very local condit ions can be 
ameliorated with the use of  porous wind breaks (planter boxes of  shrubs and 
trees) or by  the planned layout  of  architectural features and main access-ways 
which keep pedestrian traffic away from local regions where high wind speeds 
are likely to occur. 

In concluding this example of  how, during wind tunnel testing, a very 
quick assessment can be made of  prospective environmental wind conditions 
for various configurations, a word of  caution must  be made in respect of  inter- 
preting the measurements.  

First of  all, the criteria shown in Fig.4 are for each 221A degree sector; that  is 
if the velocity pressure ratio (or wind speed ratio, whichever approach is being 
used} reaches, for example, the criterion for unacceptable/dangerous condi- 
tions for one sector, it means that  once per annum, on average, the peak gust 
wind speed of  23 m/s will be exceeded. If the criterion is reached for two sec- 
tors, it means the probabili ty of  exceeding the criterion will double and so on. To 
make a proper assessment of  the probabil i ty of  exceeding certain wind speeds 
for all wind directions, a full analysis for all wind directions must  be compiled, 
as shown in Section 3.2. 

Secondly, an assessment has to be made by the experimenter  as to when 
the local turbulence intensity reaches a level which invalidates the use of  mean 
velocity pressures or mean wind speeds, whichever technique is being used. If 
this stage is reached, the simple technique of  relying on mean measurements 
has to be abandoned and the more sophisticated technique of  measuring peak 
gust wind speeds has to  be used. A further word of warning here is that  it is 
no t  sufficient to rely on mean and standard deviation readings from a ho t  wire 
anemometer  to indicate when a turbulence level of  say 25% is reached, be- 
cause the errors inherent in the ho t  wire tend to increase the mean and reduce 
the standard deviation, hence lulling the unwary into thinking that  the turbu- 
lence intensity is not  all that  high. A much safer way to determine whether  
high turbulence, low mean velocity conditions are present, is to  observe the 
signal on a cathode ray oscilloscope and run out  a probabil i ty distribution to 
check on the peak values. One consolation, in a sense, of  relying on mean 
wind speeds measured with a ho t  wire anemometer  to higher turbulence inten- 
sities is that  the mean wind speeds measured are high, and in most  cases exces- 
sively conservative decisions are more likely to be made on the basis of  this in- 
correct information. An example of  the measurement  of  peak gust wind 
speeds will be given in Section 3.3. 
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3. 2 Probability distributions of  wind speed for all wind directions 
In the majori ty of  situations, high wind speeds induced at a particular sta- 

tion are confined to  a relatively narrow band of wind directions and an assess- 
ment  can be made on the basis of  criteria for a given sector as described in 
Section 3.1. For situations where either a more accurate assessment is required 
(perhaps for a marginal situation), or high wind speeds occur for a broad range 
of wind directions, it becomes necessary to prepare a full probabili ty distribu- 
tion of  wind speeds which accounts for all, or all the significant, wind direc- 
tions. Such a distribution can be prepared as follows: 

(a) From a distribution such as given in Table 1, a cumulative probabili ty 
distribution of  wind speeds at the reference point  (in this case 300 m over sub- 
urban terrain) can be prepared which expresses the probabil i ty of exceeding a 
given wind speed for a given wind direction sector, P( > h-) 0, reference. One 
convenient method of  doing this is to use the Weibull distribution noted pre- 
viously. 

(b) For each station an average value of  the wind speed ratio, u loeal/U ref. 
can be obtained from the model  tests for each wind direction sector. Using 
this wind speed ratio, the cumulative probabili ty distribution can be prepared 
expressing the probabil i ty of  exceeding a given wind speed for a given wind 
direction sector at the local station, P(:>K ) 0, local. 

(c) The value of  P( > ~)0,1ocal must be obtmned for all or all significant wind 
directions and integrated to give the total probabil i ty of exceeding a given 
mean wind speed for all directions, i.e. 

360 
P( >-ff ) all directions, local= f P(>-ff )0,1ocald0 (4) 

0 

(d) The whole process can be done conveniently with a digital computer ,  
but  it is not  a particularly long task to do it manually for a few stations, sim- 
ply because if the relatively coarse 221~ ° sectors are used, it is very unusual in 
practice to have to do the integration of  more than three or four sectors. An 
example of  the final stages of  this process is given in Table 2 for Station M of 
the previous example. 

(e) Finally, a graph of  the probabil i ty of exceeding a given wind speed can 
be superimposed on criteria expressed in the same probabilistic form such as 
given in [ 1 ] and an example of which is given in Fig. 5, for several of  the sta- 
tions from the previous example. Whilst such a presentation confirms just how 
unacceptable condit ions would be at Stations M and N for the Rectangular 
Towers proposal, it is more useful in quantitatively indicating how acceptable 
the condit ions at Station C are likely to be, which can only be very generally 
assessed from observing the information in Fig.4. 

3. 3. Measurement o f  peak gust wind speeds 
If, as described in Section 3.1, it is deemed necessary to make an assess- 

ment of  an area subjected to wind flows with high turbulence intensities, a 
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TABLE 2 

Example of  last part  of  the development of  the probabil i ty distribution of  mean wind 
speeds at Station M, Rectangular Towers Configuration (Fig.4) 

Wind 
direction 

N 

NW 
WNW 
W 
All other 
wind 
directions 

U-local (m/s) 

E 

U soo  

frim Fig.4 

0.42 
0.47 
0.47 

0.40 

< 0 . 2  

Total P(>-fi-) 

4 6 8 10 12 

Probabili ty of  being greater than 
-6 for 22% ° sectors of  wind direction 
P( >~)e  X 10 '  

80,000 
20,000 
20,000 
13,000! 
18,000! 

45,000 11,000 1,300 
12,000 
12,000 3,000 500 

I00 
3,000 500 50 

50 
6,000 2,000 600 
7,000 1,000 50 

Not significant 

150 

0.15 0.082 0.020 0.0029 0.00035 

*These values are plot ted in Fig.5. 

~ 0.1 

0.01 

~- 0.001 

MEAN WIND SPEED ~ m/s 
5 10 15 

/x 

\ \  

A 

\ UNACCEPTABLE 
i ~ \ \O~GEmUS 

o [] 

20 25 

[ ]  STATION M (RECT.C~FIG) 
0 M (CIRC. COt~FIG) 
Z~ N (RECT.CONFIG) 
+ C (RECT. CONFIG) 
X C (CI RC.CONFIG) 

& 

ONCE 
PER 
WEEK 

O~CE 
PER 
MONTH 

ONCE 
PER 
YEAR 

Fig. 5. Probabili ty distr ibutions of mean wind speeds at several stations compared with 
Melbourne's criteria for environmental wind conditions (Daylight hours, a ,  = 0.3E, fi = 2~-). 

measurement of the peak gust wind speeds can be made using a hot wire ane- 
mometer as follows: 

(a) If it is required to compare model scale peak wind speed measurements 
with criteria [1] based on peak gusts measured over two to three seconds in 



213 

full scale, it is first necessary to low-pass filter the ho t  wire anemometer  lin- 
earised output ,  so that  it looks like the scaled down version of  the output  
from a typical cup or Dines anemometer .  

(b) The next  step in the process is to  obtain a probabil i ty distribution of  the 
filtered ho t  wire anemometer  signal; this can be conveniently obtained using 
on-line digital analysis techniques. 

(c) It is then necessary to determine the probabil i ty level equivalent to 2--3 
second peak gust in full scale. Many observers of  wind data collected from cup 
or Dines anemometers  in open country  situations have observed that the peak 
gust wind speeds are between 1.5 and 1.8 times the mean, and from a know- 
ledge of  the turbulence intensities in these situations, it is possible to deduce 
that  the 2--3 second mean wind gust wind speed is approximately 3.5 stan- 
dard deviations above the mean, i.e. 

f i 2 - - 3 s e c  = ~ - + 3 . 5  Ou (4) 

For a normally distributed process, the probabili ty of  exceeding 3.5 standard 
deviations above the mean is 2.3 × 10 -4. It is suggested that  the value of  the 
velocity with a probabil i ty of  exceedance of  2.3 × 10 -4 is an appropriate ap- 
proximation to use as being equivalent to a 2--3 second mean maximum gust 
wind speed. 

(d) The gust wind speed so obtained can then be expressed as a ratio with 
the reference mean wind speed and compared with the environmental wind cri- 
teria as previously outlined. 

The measurement of  peak gust wind speeds can be illustrated by  the 
following comparison of  a full scale measurement at a city comer,  at an inter- 
section near, but  not  directly adjacent, to tall buildings, and a model measure- 
ment for the same situation. The model measurements were made using a hot  
wire anemometer  and the procedure as outlined above. 

local peak gust wind speed 

local mean wind speed 

local mean wind speed 

reference mean wind speed 

local peak gust wind speed 

reference mean wind speed 

u 

u 

/~300 

U'300 

Full scale Model scale 

4.1 1.8 

0.21 0.50 

0.8 0.9 

It can be seen that the model measurement  of  the mean wind speed is a very 
significant overestimate and on its own would be quite misleading. The reason 
is apparent when one observes that  the ratio of  local peak to mean wind speed 
is over four, indicating very high turbulence, and which the hot  wire anemo- 
meter  records at less than two.  However,  when only the peak gust wind 
speed is used from a ho t  wire anemometer  in this situation, the comparison 
between peak and reference mean wind speed ratios compares relatively well. 
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4. Conclusions 

The assessment of prospective environmental wind conditions about a typi- 
cal proposed building development in Australia has been discussed. Measure- 
ment techniques have been described and illustrated with examples. In partic- 
ular, examples of the probabilistic assessment of local wind speeds and com- 
parison with environmental wind speed criteria have been given in detail. A 
method of measuring peak gust wind speeds in situations of high turbulence 
intensity has been given. 

Acknowledgements 

The author wishes to acknowledge the kind permission of Meldrum and 
Partners to include examples from studies on one of their projects. The author 
is indebted also to the Australian Bureau of Meteorology for the full scale 
wind data made available, not only for this report, but for countless studies of 
a similar kind in various Australian locations. 

References 

I W.H. Melbourne, Criteria for environmental wind conditions, J. Ind. Aerodyn., 3 (1978) 
241--249 

2 R.M. Aynsley, W.H. Melbourne and B.J. Vickery, Architectural Aerodynamics, Applied 
Science Publishers, Barking, 1977. 


