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ABSTRACT

A meteorological study of winds. temperatures and Pasquill stability categories was conducted in the
coastal conditions at Jervis Bay in the Australian Capital Territory. Three Pasquill stability categorisa-
tion schemes were compared. These indicated a predominance of neutral to slightly unstable conditions.
During the daytime. north bay breezes and north-cast sca breezes were most common together with on-
shore south-cast winds. Off-shore south-west winds prevailed during winter and were observed most fre-
quently at night.
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1. INTRODUCTION

A summary s ghven of meteorological data collected at Jervis Bay, a coastal settlement of the
Australian Capital Ferritory. between carly 1972 and mid-1974. An carlier report [Clark and Bendun
T0TE Jocerihed the roavene for changing the survey site from Murray's Beach, Jorvis Bay. {ormierly the
proposed site for a nuclear power station. to the Jervis Bay settlement. The remoteness of Jervis Bay
from the Lucas leights Rescarch Laboratories led to significant problems in the maintenance of
instrumentation and the collection of good quality meteorological data. As a result. data from the
acoustic sounder were of such poor quality that further analysis was not justified. Since then. the
acoustic sounder has been moved to Lucas Heights and has operated with improved efficiency [Clark
19¢2].

The meteorological data were used in a number of different schemes to define the prevailing
atmospheric stability categories. These are compared and summarised by wind direction and time of day.
In addition. statistics are presented on the diurnal and seasonal variations of wind directions and speeds.
and dry and wet bulb temperatures. This information from ua coastal location contributes to o
mesometeornlogical data base which is appropriate to atmospheric dispersion studies in Australia.

2. INSTRUMENTATION, CALIBRATION AND PERFORMANCE STATISTICS

Instruments to collect wind, temperature. atmospheric stability and solar radiation data were installed
at Jervis Bay to allow both climatological analyses and classification of the atmospheric dispersion
conditions. Statistics on the location and performance of the instruments are given in Table 1. The
Dines anemograph is an instrument that cannot be conveniently calibrated in a wind tunncl
Consequentiy, after completion of the Jervis Bay study. this instrument was removed to Lucas Heights
and. over a two-week period. 30-minute average wind speeds were collected and compared with similar
data taken at the same altitude from a new and more sensitive Climatronics ancmometer. The results
indicated that the Dines anemograph had a threshold of 09 m s~! underestimated low speeds and
overestimated high speeds. The new calibration factors were applied to all the Dines data collected
between June 1972 and July 1974 at Jervis Bay. During the study at Jervis Bay. the acquisition of wind
statistics for more than 85 per cent of all times was considered acceptable.

The dry and wet bulb thermistors were ventilated naturally and placed in the same Stevenson screen
as the mercury thermowmeters belonging to the Burcau of Metcorology observation «tation at Jervis Bay.
Dry and wet bulb temperatures were compared periodically with the thermistor outputs to generate scts
of calibration curves. Difficulties in keeping the wet bulb wick moist led to its pcor performance. The
only method available for calibration of the temperature difference (AT) system required substitution of
known resistances (cquivalent to given AT values) into the bridge circuit. Subsequent analysis of the
temperature difference statistics indicated an excessive frequency of unstable (< -1°C/100 m) temperature
gradients, even when the sensors were in close proximity to the ground |Prendergast and Crawlord 1974].
This was probably due to the inadequacy of calibration procedures. For this reason. the temperature
difference data are not discussed. Temperatures and nct radiation data were recorded as continuous
traces on a Honeywell multichannel chart recorder.

To operate efficiently. the acoustic sounder needs continual fine tuning and inspection, neither of
which was available at Jervis Bay. 1t also performed poorly because of the inadequate acoustic shielding
of the transceiver by a low carthen wall. As a resull. there was no justification for analysis of the
facsimile records beyond that reported by Clark and Bendun {1974]. With the exception of net all-wave
radiation (averaged over 1 hour). all data were extracted as 30-minute averages. Meteorological
measurements from Jervis Bay with better than 80 per cent data recovery were considered acceptable,
given the resources available to the study. This performance value should be compared with the 90 per
cent goal which is recommended by the US Nuclear Regulatory Commission [USNRC 1974].

3. TEMPERATURE STATISTICS

The dry and wet bulb temperatures have been treated differently because of poor quality of the wet
bulb data (Table 1). In Table 2. which is based on 30-minute average data, results are presented for
times at which both the dry and wet bulb temperatures are available: ‘good data’ indicates the frequency
%) of occurrence. Statistics for July to October represent 1973 data only and those marked November
apply only to the last two thirds of November 1972: the wet bulb sensor did not operate in November
1973, Uncertaintics in the initial wet bulb calibrations in 1972 might account for the high November



values.

The diurnal trend in temperatures is examined in the averages taken every 3 hours. Between 1200
and 1300 51, there is only a shpht change i temperature. s probably retlects the advent and
intensification of the sca breeze which is cooler and moist. McGrath [1972] has discussed the sca breeze
influcnce on coastal and inland temperatures in the Sydney region. She found that if the sca breeze
arrives before the maximum temperature has been reached. the temperature remains nearly constant
during the afternoon. an observation that is in accord with the Jervis Bay data. A similar trend is
evident in dry bulb temperatures which span the longer period from January 1972 to June 1974 (Table 3).
The averages in Table 3 arc generally a little lower than the equivalent data in Table 2.

4. ATMOSPHERIC STABILITY CATEGORISATION SCHEMES APPLIED AT JERVIS BAY

There is no agreement among meteorologists on a universal scheme to define the prevailing stability
categories related to atmospheric dispersion conditions.  Initially. Pasquill [1961] and Gifford [1961]
classified the downwind variation of the horizontal and vertical diffusion parameters by general weather
observations. Since then other workers have attempted to quantify these observations further in terms
of various meteorological parameters. Three schemes are compared. two of which were developed by the
Australian Atomic Energy Commission [Clark and Bendin 1974: Clark 1982]. Because these schemes rely
on estimates of horizontal wind direction turbulence they could be considered more appropriate to
estimates of horizontal diffusion (g,). The third scheme of Smith [1972] was developed specifically to
define the vertical dispersion (g, ) conditions.

Each of the stability categorisation schemes relies on a combination of meteorological measurements.
The Clark/Bendun scheme depends on wind direction turbulence and wind speed, that of Smith on net
all-wave radiation and wind speed. and Clark's turbulence method on wind direction turbulence alone.
At Jervis Bay. as a consequence of the different availabilitics of these meteorological data. cach stability
scheme has variable ‘good quality’ data. Between June 1972 and July 1974 the turbulence method had 87
per cent data recovery whercas the Clark/Bendun and Smith schemes recovered 83 and 71 per cent
respectively. Because the turbulence method was based on the most reliable data, it performed best at
Jervis Bay.

In the comparison of the three categorisation schemes the amount of good quality data is further
diminished because there is a reliance on the simultancous availability of the different estimaltes.
Simultancous estimates are compared as {requencies (%) by night (1900 to 0700 EST. Table 4) and day
(0700 to 1900 EST. Table 5). Further explanation may be required. For example. the top row in Table 4
represents the fraction of events classified as category A. after application of the Smith [1972] stability
estimates at a particular time, which are classificd as other categorics when using the turbulence method
at the same time. The numbers in the lower right hand corners of cach table are the total numbers of
half-hourly observations.

At night. a majority (74 per cent) of the Smith [1972] stability estimates fall into the categories D to E.
Both the turbulence method and the Clark and Bendun scheme predict similar distributions at night
with 60 per cent of the estimates occurring in categories C to D. During the day. the Clark/Bendun
scheme indicates more of the unstable category A and less of category D than cither the turbulence
method or the Smith method, cach of which predicts a majority in categeries C to D. Overall the best
agreement is between the turbulence and Clark/Bendun schemes with this being greatest during the
night (Table 6). This is not surprising since the turbulence method is really a simplification of the
Clark/Bendun scheme. A similar spread of stability estimates using different schemes has been reported
at other sites [e.g. Sedefian and Bennett 1980; Lalas et al. 1979: Miller 1978: Fulle 1976].

It is interesting to contrast the application of these schemes in a marine environment to that further
inland at Lucas Heights |Clark 1982] At night a trimodal distribution is predicted by the turbulence
method at Lucas Heights, with the major peak at category C (38.5 per cent) and two smaller peaks at
categories E (18.6 per cent) and G (204 per cent). compared to categorics C to D at Jervis Bay. The
distribution in the Smith scheme is also skewed towards the more stable categories E to F at the inland
site. During the day. most of the turbulence method and Smith stabilities fall into the categorics B to C
at Lucas Heights by contrast with the more stable categories C to D at Jervis Bay. In summary, the
marine climate at Jervis Bay appears less stable at night and more stable during the day than at Lucas
Heights.



5. WIND CLIMATOLOGY

Preliminary results from the Jervis Bay scttlement [Clark and Bendun 1974] identified the presence of
bay and sea breezes during the day and off-shore winds with a westerly component at night. Wind speed
and direction frequency distributions are plotted ac Baillev-tvpe wind roses by seacon and time of day
The distributions are based on the 30-minute average data with 0000 EST equivalent to the time period
(000 1o 0030 EST ete. On summer nights (Figures t and 2). winds from the north-west und south-cast
predominate with speeds mostly in the range 2 to 4 m L By 0900 EST. the north bay breeze has
alrcady developed. The north-cast sea breeze is observed later in the day with south-east winds
persisting at all hours. Wind speeds in the range 4 to 8§ m s7! are observed more frequently during the
day. South-cast ‘sca breezes were also observed by Clark [1982] in acoustic sounder studies at Lucas
FHeights. These south-cast winds had a similar vertical structure to the north-east sca breeze in which an
clevated acoustic echo was associated with a temperature inversion layer. wind speed and direction
discontinuitics.

In the transition scasons between summer and winter (autumn. Figures 3 and 4: spring. Figures 7 and
8). similar diurnal trends are observed in the wind data. At night. south-west winds are most common
with similar smaller contributions from the north-west. south-cast and south sectors. The arrival of the
north bay breeze is <lelayed to 1200 EST in autumn although it is observed in the 0900 EST data from
spring. In autumn. south-cast winds become dominant in the afternoon wind roses. whereas north-cast
sei breezes are more often observed in spring

South-west winds completely dominate the winter nocturnal wind regime (Figures 5 and 6). It is
interesting to note a comparative lack of light winds at night when the 2 to 4 m s~ ' range dominates.
The south-west winds persist throughout the day with little or no bay or sca breeze influence. However.
south-cast winds are slightly more important than those from the south-west in the 1500 EST data.
Although there may be some synoptic scale influences on winds during all scasons. drainage of air from
the inland escarpment or from other local topographic features may cause south-west winds at night and
in winter.

To investigate further the nature of winds at Jervis Bay, a comparison is made between diurnal
variations of Smith |1972] stability categorics and wind directions (Table 7). Between 0000 and 0600 EST,
winds from the south-west through north-west sectors arc associated with relatively more stable
conditions (categories E to G) than those from the south and south-cast scctors (category D). From 0600
to 0900 EST. there is a rapid transition from the stable, nocturnal regime to the unstable daytime
conditions (categories B to C). The neutral stahility category (D) has a large presence all day. The north
bay breeze. which is first observed at 0900 EST. is associated with relatively more unstable conditions
than daytime winds from other directions.

6. SUMMARY

Meteorological conditions at the Jervis Bay settlement are typical of a coastal climate. There is only a
small diurnal range of temperatures. During the day, bay breezes from the north develop earlier and are
associated with more unstable conditions than the north-cast sca breezes and other winds. South-cast
“sea breezes” can also be observed during the afternoon. In winter, south-west winds are strong in the
daytime but associated with more stable conditions and lower speeds by night when they are possibly
enhanced by off-shore cool air drainage ctfects. Wind speeds followed the expected diurnal variation.
During the daytime, wind speeds in the range 4 to § m s ! became more important, but over all times.
speeds of 2 104 m s~ ' were most frequently observed.

Comparison of three Pasquill atmospheric stability categorisation schemes indicated a maximum
agreement of 37 per cent, with 79 per cent of cases falling within one stability category of agreement.
The Clark/Bendun {1974] scheme and the turbulence method of Clark {1982] are morc appropriate to
horizontal diffusion estimates, and both peaked in the slightly unstable (C to D) categories. The Smith
[1972] scheme. which was developed for vertical diffusion estimates. predicted the neutral category (D)
most frequently. Although different schemes may be more appropriate to horizontal or vertical
dispersion. variations observed at Jervis Bay were consistent with studies made at other sites.
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TABLE 1
INSTRUMENTATION, CALIBRATION AND PERFORMANCE
STATISTICS AT JERVIS BAY SETTLEMENT

Instrumentation Data Height Operating Period Calibration Mecthod Performance
(m) (% of Operating
______________________________________________________ o Period)
Wind speed By comparison 87
. Wind direction 10 23.0.72 10 31.7.74  with an in situ 89
Dines anemograph . . 38
Direction anemometer 88
oo __ turbulence e e
Thermistor Dry bulb 1.5 22,1271 10 31.7.74  Comparison with 85
temperature Wet bulb 1.5 10.11.72 10 31.7.74  thermomucters in the 38
SCHNOTS same Stevenson screen

Known variable
Difference 31033 22,1271 10 31.7.74  resistors in the 81
I ) . _.___bridge circuit ___

Funk net all-wave Periodically by
. Net radiation 3 22,1271 1o 31.7.74  the National 85
radiometer

Acoustic sounder Facsimile record  ~ 5010 1372 23,672 10 31.7.74  Not applicable 40




TABLE 2

AVERAGED TEMPERATURES (°C) FROM JERVIS BAY
DATES: 10.11.72 TO 30.6.74

Times (FSTY Fxtreme
Values

Month __ Type __ 0300 __ 0600 Q900 __ 1200 1500 1800 2100 2400 Min.  Max  Min. Max
Jan. Dry bulb 19.3 18.9 209 219 22.1 20.8 20.3 19.5 18.1 229 14.2 289
Wet bulb 14.5 14.8 17.2 18.4 18.4 174 16.5 15.2 14.6 194 5.4 244

Good data % 46.8 484 59.7 72.6 71.0 67.7 59.7 50.0
Feb. Dry bulb 19.6 19.4 21.6 23.7 24.0 226 20.5 2000 183 244 1.4 M7
Wet bulb 16.0 159 17.8 19.1 19.2 18.5 16.8 16.4 14.6 19.7 L0 279

Good data % 482 46.4 46.4 429 554 354 518 518
Mar Dry bulb 17.7 16.8 0.2 220 220 203 19.1 17.8 16.1 227 1.6 257
Wet bulb 15.3 14.6 17.2 18.1 18.3 174 16.6 15.5 137 18.8 8.4 XY

Good data % 532 54.8 597 72.6 66.1 629 629 8.1
Apr. Dry bulb 16.4 16.0 18.7 20.8 20.8 19.2 18.0 17.0 15.1 21.6 8.7 8.7
Wet bulb 14.3 14.0 15.6 16.7 16.8 16.2 15.6 14.8 13.3 17.3 8.6 21.0

Good data % 85.0 85.0 83.3 83.3 81.7 81.7 817 81.7
May Dry bulb 134 13.2 159 18.8 18.6 16.4 15.2 139 12.0 19.6 7.8 267
Wet bulb 1.5 1.5 13.2 14.5 14.5 13.6 13.0 119 10.5 15.1 7.4 18.7

Good data % 66.1 67.7 66.1 645 58.1 629 67.7 645
June Dry buib 11.7 11.5 13.0 16.1 13.6 12.7 119 10.8 16.3 6.2 211
Wet bulb 10.00 9.8 10.8 12.6 114 10.9 10.3 9.0 12.8 54 16.5

Good data % 458 50.8 45.8 47.5 247.5 458 441 424
July Dry bulb 11.3 i1 13.1 16.1 159 14.0 12.7 12.2 10.00 167 7.2 203
Wet bulb 9.8 9.7 1.0 129 12.8 11.6 10.7 10.4 8.3 134 6.3 157

Good data % 100.00  100.00  100.00 96.8 100.00 100.00 100.00 100.0
Aug, Dry bulb 10.7 10.1 12.9 15.5 15.7 134 12.6 11.6 9.2 16.5 5.6 19.6
Wet bulb 9.8 9.3 111 12.7 12.5 11.2 10.5 10.5 8.2 13.3 44 17.1

Good data % 90.3 87.1 90.3 90.3 37.1 90.3 93.5 90.3
Sept. Dry bulb 12.7 12.3 16.4 19.0 19.0 16.4 15.0 13.9 1.5 19.8 7.0 327
Wet buib 11.1 10.8 13.6 i5.0 14.7 13.3 12.5 12.1 10.00 15.6 6.6 21.8

Good data % 100,00 100.00 100,00 100,00 100,00 10000 100,00  100.0
Oct. Dry bulb 13.7 12.8 15.7 17.5 17.1 15.5 14.5 14.1 12.1 19.0 8.0 25.1
Wet bulb 114 10.8 12.5 13.9 13.7 124 1.6 11.7 9.8 15.2 6.6 194

Good data % 58.1 61.3 58.1 54.8 54.8 51.6 58.1 58.1
Nov. Dry bulb 12,0 13.5 15.9 17.0 16.6 154 14.6 12,7 139 17.7 10.3 232
Wet bulb 11.6 13.5 15.4 16.4 16.1 123 14.4 12,6 13.9 16.8 10.3 19.4

Good data % 2.0 59 23.5 35.3 333 294 19.6 3.9
Dec. Dry bulb 18.5 18.3 20.5 21.4 213 204 19.6 18.7 17.3 222 13.6 30.0
Wet bulb 14.6 14.3 17.0 17.6 17.3 16.8 16.2 15.2 15.0 8.7 hR| 242
_ Good data % 41.9 419 56.5 64.5 56.5 56.5 45.2 43.5 .




DATES: 10.1.72 TO 30.6.74

TABLE 3
AVERAGED TEMPERATURES (°C) FROM JERVIS BAY

Times (EST)

Extreme Values

Month Type 0300 0600 0900 1200 1500 1800 2100 2400 Min.  Max. Min.  Max.

Jan. Dry bulb 176 177 200 214 212 198 190 182 163 225 118 30.3
Good data % 957 957 978 978 989 989 968 935

Feb. Dry bulb 181 182 211 230 229 213 195 186 166 241 96 39.7
Good data% 8§82  87.1 847 835 906 82 882 894

Mar. Dry bulb 172 166 203 221 221 198 186 177 156 231 9l 289
Good data% 839 839 839 860 871 8.1 860 849

Apr. Dry bulb 156 152 184 205 205 180 170 161 141 216 87 287
Good data% 867 844 833 856 856 856 844 856

May Dry bulb 128 127 (57 183 182 155 143 133 114 190 70 26.7
Good data% 806 774 763 742 763 806 828 828

June Dry bulb 112 108 129 156 156 131 123 [15 97 165 53 212
Good data% 989 989 978 955 966 1000 989  100.0

July Dry bulb 101 98 128 160 158 126 113 108 87 169 4l 215
Good data % 1000 1000 1000 984 1000 1000 1000 100.0

Aug. Dry bulb 104 97 134 163 157 130 121 1Ll 89 471 56 217
Good data®% 952 952 935 952 952 935 952 952

Sept. Dry bulb 122 117 168 192 191 158 142 131 104 204 55 3.7
Good data %  100.0 983 1000 1000 983 1000 950  100.0

Oct Dry bulb 29 127 166 183 177 153 139 135 114 195 57 282
Good data% 790 806 790 774 774 758 790 774

Nov. Dry bulb 131 140 167 182 176 160 145 137 119 190 9.8 23.2
Good data % 467 467 467 467 483 467 467 467

Dec. Dry bulb 165 166 1901 207 202 1901 179 169 153 218 99 30.6
Good data% 887 903 887 903 887 919 919 919




TABLE 4
COMPARISON OF FREQUENCIES (%) OF PASQUILL STABILITY CATEGORIES
USING THE SMITH [1972], TURBULENCE, CLARK [1982],
AND CLARK/BENDUN [1974] SCHEMES

Time = Night Dates: 23.6.72 10 31.7.74 Turbulence Method
Smith [1972] A B c D E F G Totl
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B 0.00 0.01 0.03 0.06 0.02 0.00 0.03 0.15
C 0.00 0.07 0.34 0.22 040 0.08 0.27 1.39
D 0.40 1.10 14.41 17.77 6.64 1.96 4.69 46.97
E 0.10 0.53 3.60 8.68 4.80 1.87 5.64 27.22
F 0.04 0.48 373 418 273 0.74 0.85 12.75
G 0.20 0.52 3.57 2.65 2.62 0.85 1.11 11.52
Total 0.74 27 27.68 33560 1722 549 1259 100.00
13345
No data observed on 5135 half-hour occasions
Time = Night Dates: 23.6.72 to 31.7.74 Clark/Bendun Scheme
Smith[1972) A B c__ D ___E___F___ G___ Toul
A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B 0.00 0.01 0.03 0.04 0.03 0.00 0.03 0.15
C (.00 0.13 0.27 0.32 0.33 0.07 0.27 1.39
D 0.00 4.64 13.10 17.42 5.50 1.64 4.66 46.96
E 0.00 2.16 6.12 7.77 392 1.04 5.60 27.21
F 0.00 1.33 375 4.35 1.62 (.58 0.83 12.76
G 0.00 1.37 3.00 336 2.04 0.67 1.08 11.52
Total 0.00 9.65 206.28 3326 1375 4.60 1246  100.00
13340
No data observed on 5135 half-hour occasions
Time = Night Dates: 23.6.72 to 31.7.74 Clark/Bendun Scheme
Turbulence A B C D E F G Total
A 0.00 0.00 0.00 (.58 0.14 0.00 0.00 0.71
B 0.00 0.54 1.57 0.53 0.00 (.00 0.00 2.64
C 0.00 7.60 10.70 9.39 0.00 0.00 0.00 27.69
D 0.00 1.53 12.46 17.89 222 0.00 (.00 34.11
E 0.00 0.00 1.66 460  10.50 0.00 0.00 16.76
F 0.00 .00 0.00 0.42 0.57 4.39 0.00 5.39
G 0.00 0.00 0.00 0.00 0.00 G.13 12.57 12.70
Total 0.00 9.67 26.40 3341 13.43 4.52 12.57 100.00
15537

No data observed on 2936 half-hour occasions

NB. Total in the lower right hand corner is the number of 30-minute observations.



TABLE 5
COMPARISON OF FREQUENCIES (%) OF PASQUILL STABILITY CATEGORIES
USING THE SMITH [1972}, TURBULENCE, CLARK [1982],
AND CLARK/BENDUN {1974} SCHEMES

Time = Day Dates: 23.6.72 to 31.7.74

Turbulence Method

Smith 1972y A B ___C D E _F G _ Toti
A 0.26 1.04 0.97 056 0.0 0.04 0.04 3.0!

B 0.93 548 6.65 553 0.56 0.17 0.60 19.92

C 0.43 472 11.75 1339 1.32 0.32 0.98 3293

D 0.31 1.76 11.06 1891 1.82 042 1.35 35.64

E 0.02 0.24 111 182 043 0.16 1.01 4.80

I 0.01 0.19 0.65 083 034 0.07 0.13 222

G 0 0.03 0.49 046 023 0.08 0.13 18
Total 201 13.9 32.08 4150 4.8 1.26 423 100,00
12768

No data observed on 3712 half~hour occasions

Dates: 23.6.72 to 31.7.74

Time = Day

Smithfi972) A B ___C D_ ] E___ ] F__ .G __ _Totl
A 1.17 0.50 0.81 047 0.02 0.03 0.00 3.01

B 3.56 327 6.32 4.12 0.14 0.53 0.00 19.93

C 442 5.17 12.27 9.46 0.25 0.86 0.00 3293

D 1.79 5.04 15.33 11.96 0.35 1.17 0.00 35.63

E 0.24 0.64 1.77 1.08 0.15 0.92 0.00 4.80

F 0.17 0.37 0.96 0.57 0.04 0.11 0.00 222

G 0.07 0.26 0.63 0.36 0.05 0.1 0.00 1.48
Total 13.42 15.25 38.58 28.02 0.99 374 0.00 100.00
12765

No data observed on 5712 halfhour occasions
Time = Day Dates: 23.6.72 to 31.7.74 Clark/Bendun Scheme

Turbulence A B C D 1 E_ 1 F G _ Toal
A 1.85 0.10 0.00 0.00 0.00 0.00 0.00 1.95

B 11.26 1.34 0.58 0.00 0.00 0.00 0.00 13.19

C 0.00 9.42 1159 12,55 0.00 0.00 0.00 33.56

D 0.00 37N 2374 13.90 0.00 0.00 0.00 41.35

E 0.00 0.83 245 1.38 0.06 0.00 0.00 4.72

F 0.00 0.00 0.21 0.55 0.44 0.00 0.00 1.20

G 0.00 0.00 0.00 0.01 0.46 3.57 0.00 4.03
Total 13.11 15.40 38.57 28.39 0.95 357 0.00 100.00

15121

Ne data observed on 3

Clark/Bendun Scheme

half-hour occasions

NB: Total m the lower right hand corner is the number of 30-minute observations
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TABLE 6
SIMULTANEOUS COMPARISON OF DIFFERENT
ATMOSPHERIC DISPERSION CATEGORISATION SCHEMES

Agreement (%)
Schemes Night Day
Exact 1 category Exact £ 1 category

Smith and Turbulence 23 56 37 79

Smith and 25 61 29 74
Clark/Bendun

Turbulence and 57 95 29 86

Clark/Bendun




TABLE 7

H

FREQUENCIES (%) OF PASQUILL STABILITY CATEGORIES

VERSUS WIND DIRECTION BY HOUR OF THE DAY

Pasquill Stability Categorics

Direction A B C D E F G Total
0000 EST
N 0.00 000  0.00 214 250 107 0N 6.42
NE 0.00 0.00 0.00 374 178 0.18 0.52 6.24
E 0.00 0.00 0.00 2.85 0.36 0.71 0.18 4.10
SE 0.00 0.00 0.00 11.59 2.85 0.36 0.36 15.15
S 0.00 0.00 0.00 9.80 2.67 1.43 0.18 14.08
SwW 0.00 0.00 0.00 8.91 7.84 553 3.57 25.85
W 0.00 0.00 0.00) 2.50 302 1.25 1.78 8.56
NW 0.00 0.18 0.18 4.28 7.66 3.21 4.10 19.61
Totul 0.00 018 018 4587 2870 1373 U141 10000
561.00
0300 EST
N 0.00 0.00 0.00 272 1.27 0.54 0.54 5.07
NE (.00 0.00 0.00 4.35 1.81 0.18 0.00 6.34
E 0.0. 0.00 0.00 217 0.54 0.18 0.18 3.08
SE 0.00 0.00 0.00 10.87 1.27 0.18 0.36 12.68
S 0.00 0.00 0.00 13.41 2.90 0.72 0.18 17.21
SwW 0.00 0.00 0.00 8150 10,69 6.16 5.62 30.62
W 0.00 0.00 0.00 1.81 1.45 0.72 091 4.89
NW 0.00 0.00 0.00 3.80 9.96 3.62 272 20.11
Total 0.00 0.00 000 47.28 2989 1232 1051 10090
552.00
0600 EST
N 0.00 0.00 0.00 2.53 1.27 0.18 0.18 4.16
NE 0.00 0.00 0.00 3.62 217 0.18 0.00 597
L 0.00 000  0.00 271 018 018 018 3.25
SE 0.00 0.00 0.00 11.21 0.54 0.54 0.18 12.48
S 0.00 000 018 1555 199 036 072 18.81
SwW 0.00 0.00 0.00 13.74 8.50 542 3.80 31.46
W 1.00 0.00 0.00 1.99 235 253 0.90 7.78
NW 0.00 0.00 0.18 6.15 6.15 217 1.45 16.09
Total 0.00 000 036 5750 2315 1157 741 100.00
553.00
0900 EST
N 0.73 7.51 3.85 238 0.00 0.00 0.00 14.47
NE 1.10 220 220 2.01 0.00 0.00 0.00 7.51
E 000 037 092 073 000 000 000 2.01
SE 000 092 604 623 000 000 000 13.19
S 0.00 1.47 7.14 8.79 0.00 0.00 0.00 17.40
Sw 0.00 183 842 1154 000 000 018 2198
\" 0.00 0.37 4.76 3.85 0.00 (.00 0.00 8.97
NwW 055 495 004 293 000 000 000 14.47
Total 238 19.60 3938 3846 0.00 (.00 0.18  100.00

546.00
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TABLE 7 (Continued)

Pasquill Stability Categories

Diretion, A R C D E__F G _ Towl
1200 EST

N 1.54 1596 5.58 0.58 0.00 0.00 0.00 23.65

NE 1.73 6.15 2.69 1.54 0.00 0.00 0.00 12.12

E 0.00 0.77 1.15 0.00 0.00 0.00 0.00 192

SE 0.58 519 7.88 31 0.00 0.00 0.00 19.42

S 0.00 2.50 7.69 442 0.00 0.00 0.00 14.62

SwW 0.00 4.04 6.54 212 (.00 0.00 0.00 12.69

w 0.00 2.50 3.27 0.96 0.19 0.00 0.00 692

NwW 0.77 423 2.88 0.77 0.00 0.00 0.00 8.65
Total 462 4135 37.69 16.15 0.19 0.00 G.00  100.00

520,00
1500 EST

N 0.00 691 1420 2.88 0.00 (.00 0.00 23.99
NE (.96 8.45 7.87 1.73 0.00 0.00 0.00 19.00

E 0.00 1.92 2.69 0.77 0.00 (.00 0.00 5.37

SE 0.00 134 1248 1017 0.00 0.00 0.00 2399

S 0.00 0.38 3.07 3.07 0.00 0.00 0.00 6.53

SwW 0.00 0.90 6.33 4.03 0.16 0.00 0.00 10.56

w (.00 0.00 2.50 1.73 0.00 (.00 (.00 422

NW 0.00 1.34 345 1.54 0.00 0.00 0.00 6.33
Total 096 2035 5259 2591 0.19 0.00 0.00  100.00

521.00
1800 EST

N 0.00 0.00 240 1442 425 277 018 24.03
NE 0.00 0.00 222 7.21 222 0.37 0.00 12.01

E 0.00 0.00 0.92 333 2.03 0.37 0.18 6.84

SE 0.00 0.00 1.11 17.56 2.59 092 0.92 23.11

S 0.00 (.00 0.00 499 0.74 0.00 0.00 573
SwW 0.00 0.00 0.00 444 4.25 2.03 0.55 11.28

w 0.00 0.00 0.18 259 0.74 1.66 (.55 573

NW (.00 0.00 0.74 499 240 1.85 1.29 11.28
Total 0.00 0.00 7.58 5952 19.22 9.98 3.70  100.00

541.00
2100 EST
N 0.00  0.00 0.00 322 5.19 3.58 2.68 14.67
NE 0.00  0.00 0.00 3.94 3.04 1.43 0.72 9.12
E 0.00  0.00 0.00 4.47 0.72 0.18 0.36 5.72
SE 0.00  0.00 0.00 1199 447 1.25 0.54 18.25
S 000  0.00 0.00 5.55 0.89 1.07 0.18 7.69
SwW 0.00  0.00 0.00 7.51 8.59 340 3.76 23.26
w 0.00 0.00 0.00 2.15 2.15 0.72 1.07 6.08

NW 0.00  0.00 0.18 5.01 5.19 2.68 215 15.21
Total 000  0.00 0.18 4383 3023 1431 1145 100.00
559.00

NB: Total in lower right hand corner is the number of 30-minute observations.
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Figure | Jervis Bay. 10 m. Bailley-type wind roses for Summer at 0000, 0300. 0600 and 0900 EST
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Figure 2 Jervis Bay, 10 m, Bailley-type wind roses for Summer at 1200. 1500, 1800 and 2100 EST
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Figure 2 Jervis Bay, 10 m, Bailley-type wind roses for Autumn at 0000, 0300, 0600 and 0900 EST



AUTUMN

—=1] |

g o 230672 T0 310774 |04 L2 24 8 8
FREQUENCY (F GOCLFFENCE IN PEFCENT FREQUENCY OF OCCLFFENCE IN PERCENT
1200 EST. 10 METRES 1500 EST. 10 METRES

JERVIS BRY JERVIS BRY

M FERD &AE TS uho e &ERe I e
FRECLENCY CF OCCUFFENCE. IN PEFCENT FRECLENCY (F OCCLRFEME. IN PEFCENT
1800 EST. 10 METRES 2100 EST. 10 METRES

JERVIS BAY JERVIS BAY

Figure 4 Jervis Bay. 10 m. Bailley-type wind roses for Autumn at 1200, 1500, 1800 and 2100 EST
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Figure 5 Jervis Bay. 10 m. Bailley-type wind roses for Winter at 0000, 0300. 0600 and 0900 EST
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Figurc 6 Jervis Bay. 10 m, Bailley-type wind roses for Winter at 1200, 1500. 1800 and 2100 EST
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Figure 7 Jervis Bay. 10 m, Bailley-type wind roses for Spring at 0000. 0300, 0600 ard 0900 EST
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Figure 8 Jervis Bay, 10 m. Bailley-type wind roses for Spring at 1200, 1500. 1800 and 2100 EST



