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A METHOD FOR THE ESTIMATION OF THE ATMOSPHERIC TEMPERATURE PROFILE

K.H. Lloyd

] SUMMARY

A method is presented for the estimation of the
b ‘ temperature profile, given measured surface values of
temperature and pressure, using conditional factors which
are functions of statistical meteorological parameters.
Tables of mean temperature profiles, and of the
conditional factors from which temperature profiles may be
estimated, are presented for several sites around
Australia. These tables can be used when, for example,
radiosonde data are not available.

This work was carried out at Weapons Systems Research
Laboratory in response to Army Office Research Request

| 1139/78 - Task ARM 78/060 entitled Artillery Use of
Meteorological Statistics (AUMS).

POSTAL ADDRESS: Chief Superintendent, Weapons Systems Research Laboratory,
Box 2151, GPO, Adelaide, South Australia, 5001.
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1. INTRODUCTION

L. . Included in the requirements for the Artillery Meteorological Message are the
. temperature and humidity profiles. When possible, these profiles are measured
using sensors mounted in a sonde carried below the meteorological balloon

which is used for determination of wind. In addition to the sonde, the
measurement of temperature and humidity (mixing ratio) profiles requires a ,
telemetry receiver and extensive data analysis. Because of the problems

associated with the measurement of the temperature and bumidity profiles,

there would be significant benefits if a method could be developed for

estimating the temperature and humidity profiles to an accuracy such that the
_ contribution of errors from ballistic temperature and ballistic density were
g~ small compared with the other contributions to range and bearing errors.

This report presents a method for estimating the temperature profile, and
gives in tabular format the necessary data for calculating the estimate for
several sites around Australia. The technical background to this estimation
method is given in references 1 and 2. It is shown in these reports that the
. error contribution of non-standard atmospheric conditions can be reduced by
2 40% if the temperature estimated by using this technique is used for

calculating ballistic density and temperature. In addition, Dbecause the

contribution of humidity to range dispersion is very small, adequate
' representation of the humidity profile is given by the mean profile for that
. site.

The next section gives a brief description of the background to the method,
which makes use of calculated statistical relations between temperature and

pressure variations. Section 3 discusses the problem of including both day-
& to-day and diurnal variations, and Section 4 explains the application of the
3 method for estimating the temperature profile. The sites for which the

appropriate statistics have been calculated are shown in figure 1.

2. STATISTICAL METEOROLOGICAL PARAMETERS

Because of correlations which exist between temperature variations at altitude

and surface temperature and pressure variations, it is possible to make an

estimate of the temperature profile when surface values are measured. To make
‘ these estimates it 1is necessary to calculate both these correlations and the

standard deviations of the variations of temperature at various altitude
' levels, using a large number of Meteorological data.

Some of these statistics are available in publications of the Bureau of

Meteorology. McRae(ref.3) presents tables of mean and standard deviation in
temperature at nine pressure levels up to 100 mb, and also correlation
coefficients between temperature variations at these levels. He used

Meteorological data from 1953 until 1956, over which years the time for taking
meteorological soundings was 0400 U.T. In 1957 the time at which the
soundiags were taken was changed by international agreement to 2400 U.T.
(although Australia in fact takes theirs at 2300 U.T.), and Maher and
Lee(ref.4) subsequently issued tables of the mean and standard deviation in
surface pressure, and of temperature at twenty levels up to 10 mb, for data
taken at 2300 U.T.; however, their tables did not include correlation
coefficients. Maher and Lee's tables were, in fact, an updated version of the
tables of Maher and McRae(ref.5) which gave seasonal values of mean and
standard deviation at 0400 U.T. Because of the requirement for both
temperature and pressure correlation coefficients to calculate the estimated
temperature profile, we have computed all the correlation statistics using
Meteorological Bureau data. At the same time, the means and the standard
deviations have also been calculated so that all the statistical parameters
used in the temperature estimation procedure come from the same set of data.
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Table 1 in the back of this Memorandum gives calculated statistical parameters
for a number of sites around Australia by season, at 2300 U.T. (the problem
of observations at different times of the day is discussed in the next
section). As can be seen, the tables give the mean, standard deviation and
correlations of surface pressure, and of temperature at eleven altitudes up to
the 100 mb level. As explained in references 1 and 2, these altitudes were
used because they are the standard altitude levels at which the Meteorological
Bureau archives its data. The Meteorological Bureau also keeps data at the
850 mb level, but this is an uneven pressure step, and has not been used here.
The data at 150 mb have been used, because otherwise there is too large an
altitude interval. The mean mixing ratio is also given in the tables.

In compiling the Meteorological Message, data at altitudes additional to those
given in Table 1 are required. The values can either be interpolated from the
tables, or read off a graph. Note that in Table 1 the annotation '1000 mb'
refers to surface level.

& 3. THE NATURE OF THE TEMPERATURE VARIATIONS

The estimation of the temperature profile using the method of this Memorandum
is based purely on statistical procedures. This is both its strength and its
weakness. Its strength lies in that a relatively simple algorithm has been
developed for estimating the temperature profile, which can be followed by
rote once the surface values have been measured, so that no human judgement is
. involved. Its weakness 1lies in the fact that, since it is a purely

' statistical process, it can not make use of known meteorological processes,

for example cold fronts.

Another problem which arises is that most of the data from which the
statistical coefficients are calculated are of soundings taken at 2300 U.T.
This means that, although these data are adequate for determining the
statistics of day-to-day variations, they give no indication of diurnal
variabilities. For these reasons the data for which both these variations
were available, Woomera and Laverton, were examined carefully to see how a
method could be developed for estimating the temperature profile which
incorporated both diurnal and day-to-day variations(ref.2). It was found that
the most satisfactory way in which this could be done was to remove from the
| measured value of the surface temperature the mean diurnal variation, thereby
adjusting the observed value to an estimate of the value of 2300 U.T. This
‘ temperature was then used in the procedure of estimating the temperature
profile. This estimated profile applied to 2300 U.T., so it is necessary to
adjust the estimated profile to refer to the time of observation. These
corrections were only done below the 800 mb level, because it was found that,
statistically, diurnal varjations above this level are mainly random and do

not contain a significant diurnal contribution. It is assumed that the
diurnal variation decreases linearly with altitudes, as illustrated in
figure 2.

Reference 6 contains values of mean maximum and minimum temperature for the
meteorological stations in Australia, from which an estimate of diurnal
variations can be made. Table 2, using both reference 6 and additional data
provided by the Meteorological Bureau, shows the mean diurnal variations in
surface~temperature from 2300 U.T.
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4. EXPLANATION OF THE METHOD

The simplest, and poorest, estimate of the temperature profile is the mean
value, calculated using meteorological data for that site, season, and, if
possible, time. This would have to be done if a thermometer and barometer
were not available to measure surface temperature and pressure. However, a
significant improvement in the estimate of the temperature profile occurs when
the surface values of temperature and pressure are measured. This not only
gives exact values at the surface, but enables corrections to the mean
temperature profile to be made. These corrections can be made because of the
correlations which exist between changes in surface temperature and pressure,
and in changes in the temperature profile. For example, suppose surface and
200 wb level temperature changes are anticorrelated, ie an increase in surface
temperature above the mean value generally occurs when there is a decrease in
temperature at 200 mb. Then, if the observed surface temperature is above the
mean value, the best estimate of temperature at the 200 mb level will lie
below the mean.

The correction to the mean profile is given by the product of the departure of
the observed surface value from the mean value and a term which we have called
the conditional factor. If AP and AT are the differences between the observed
and mean value of surface pressure and surface temperature at 2300 U.T., then
the correction which must be added to the mean temperature at any given level,
to give the best estimate for temperature, is:

temperature correction = FP x AP + FT x AT

where FP and FT are the conditional factors mentioned above, whose values are

a function of altitude. An alternative, and equivalent, method of defining
conditional factors is in terms of fractional (percent) changes in surface
pressure and temperature. Denoting these conditional factors by GP and GT we
have:

AT

temperature correction AT
T

mean temperature at given level

= GP x%? + GP x

where P and T are mean surface values of pressure and temperature. GP, GT and
FP, FT are related by:

GP
GT

FP x (P/mean temperature at given level)
FT x (T/mean temperature at given level)

Although we do not use GP, GT in this Memorandum, they are discussed because
ballistic density and temperature are calculated in terms of fractional
(percent) changes, and it may in some applications be preferable to use GP, GT
instead of FP, FT.

The conditional factors are a function of the standard deviations and
correlations of the meteorological variables. The derivation of the
mathematical expression for the conditional factors in terms of the
statistical meteorological parameters is given in reference 2, and their
values are included in Table 1.

The method for calculating the estimate of the temperature profile, for use in
ballistic density and ballistic temperature calculations, is given in
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Appendix I. This is in the format of a table, which could be easily
incorporated into the software of any automated system for calculating
artillery meteorological corrections. As can be seen, the differences between
the mean and surface values for pressure and temperature are calculated (first
converting the surface temperature to the equivalent value of 2300 U.T.).
Then for each altitude, these differences are multiplied by the appropriate
conditional factor, then added to the mean value to give the best estimate of
the temperature profile,

5. CONCLUSION

The data given in Tables 1 and 2 enable corrections to the mean profile of
temperature to be made, to give a better estimate of the temperature profile
when surface values of temperature and pressure are known. This method is
valuable when radiosonde measurements of the profile are not available.
Because humidity (mixing ratio) variations are not significant, mean values
for the humidity profile are sufficient.

Appendix I contains a table for the calculation of the estimated temperature
profile. The calculations could be easily incorporated in the software of a
computer dedicated to the calculation of artillery range and bearing
corrections.
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APPENDIX I

ESTIMATION OF TEMPERATURE PROFILE USING MEASURED SURFACE VALUES

Site Date Time
Unit  Ref. Value

a Measured surface pressure mb
b Mean surface pressure mb Table 1
c Difference in surface pressure mb a-b
d Measured surface temperature oc
e Difference between mean surface temperature 0c Table 2

at time of measurement and at 2300 U.T.
f Measured surface temperature corrected oc d -e

to 2300 U.T.
g Mean surface (ie 1000 mb) temperature oc Table 1

at 2300 U.T.
h Difference in surface temperature oc f-3z
Data entered in table below:
i Linear interpolation of e. to zero at 800 mb altitude (see figure 2)
J Conditional pressure factor, FP Table 1
1 Conditional temperature factor, FT Table 1

Estimated
i 3 k 1 n temperature

Altitude e Fp cXij FT hx1l Tmean n+i+k+m

mb interpol Table 1 Table 1

Table 1 oc
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TABLE 1. METEOROLOGICAL STATISTICAL PARAMETERS AND CONDITIONAL FACTORS
.
(a) Broome
SPRING MEAN SURFACE PRESSURE 1011.5 “B
” STANDARD OEVIATION IN SURF.PRESS. 2.2 MB y
PRESSURE MB 100C  scCC 80C 10C 6C0 500 400 300 200 150 100
ALTITUCE XM C.C 1.C 2¢C 3.C 42 5.6 Te2 942 118 1346 1640
PEAN TEMPERATURE DEG C 23 22« 15. (.3 “le -8. ~18, -32. =-54. <-68. -T9.
STANCARD DEVIATICN TEMP, 3e2 2.8 204 2.0 24 2e3 2.1 le7 le& 1.6 265
CORRUNG-SURF<PRESo/TEMP:s -Do58 <024t =056 ~0eb4 0405 -0.04 =0,05 -0.04 -0.13 -0.03 Q.25
CORRLN.-SURF.TEMP./TEMP, 1s€C 0052 0665 043 -0e12 -0.00 ~0,03 -0.04 0413 0el2 -0.19
FEAN MIXING RATIGC GM/KGe 12.1 Sete 4.9 3.9 2.6 1.5 Ce8 0.0 0.0 0.0 0.0
! CONDITIONAL FACTCR FP CeC =0e29 ~0e30 =027 =003 ~0.06 -0,10 ~0.08 ~0.05 0,05 0d24
CONDITIONAL FACTGR FT 1«0C Qo34 037 0el7 -0a1C -NeC3 =0.06 =005 0.04 0.08 -0.006
- FRACT. CCNOKNe FACT GP O0aC =0e99 =1e05 «~0e98 =0e29 ~0e23 =N,38 =0e3I2 =Ne2& 0425 1226
o FRACT. CONDAN. FALT GOT 1.0C 0e34 038 0418 -0ull -0s03 -0,07 -0.07 0,05 0.12 -0.09
"
. SUPMER MEAN SURFACE PRESSURE 1005.7 MB
; STANDARD DEVIATION IN SURF.PRESS. 3.0 MB
|
!
1 FRESSURE Mg 1C0C 900 806G 700 600 500 400 300 200 150 106
’ ALTITUCE Xp 0eC 1.C 240 3.0 4e2 5.6 Te2 9.2 11.8 13.6 16,0
4
FMEAN TEMPERATURE DEG C 28, 24s  18. 1% 1e =Te <16, =31. =53, =-67. -82.
; STANCARD DEVIATION TEMP. 1.7 267 2.0 1.5 1.7 2.1 1.9 1.7 1e4 1.3 2.3
CORRULN,-SURF.PRES«/TEMP. 0215 0416 06099 -0420 ~0e37 ~0ehl -De48 -0453 -0+42 -0.15 0,38
CORRLN.-SURF . TEMP./TEMP,. 1,9C 0445 054 0025 ~3e21 ~0612 =Ne16 -0e16 -0.07 -0.91 0.08
PEAN MIXING RATIC GM/XGe 18.0 10.2 1.6 5.8 %0 2.3 163 0.0 0.0 0.0 0.0
CONDITIONAL FACTCR FP 0.C 0.09 0401 =0012 -0,20 ~0+27 =0+29 -0.29 -0.19 -0.07 0,28
. CONDITIONAL FACTCR FT 1.0C 0469 0462 0025 -0016 ~0.07 -0.09 -0.08 -0.01 0.01 0,04
FRACT. CCNCAe FACT GP 0.C 0629 0603 =0obls ~0oTé4 ~1402 1414 ~1621 =0eB87 -0433 1,49
FRACT. CGNDN. FACT GT 1.CC 0.70 0Geb64 Qo027 -0olT ~0408 -0ull -0410 -0.01 0.01 0.06
AUTUMN MEAN SURFACE PRESSURE 1008.9 M8
STANDARD DEVIATION IN SURF.PRESS. 2.8 MB
PRESSURE mMp 100C 90C 8co 700 6Go0 500 406 300 200 150 100
ALTITUCE KM CC 1.6 24C 3.0 4e2 Se6 Te2 942 118 13.6 16.0
PEAN TEMPERATURE DEG C 25. 23. 16. 8. le . =6¢ =17, =32, =53, =67. =81,
' STANCARD DEVIATICN TEMP. 3.C Le2 2.0 240 2e1 1.8 1.8 1.9 15 lek 248
CORRLN,-5URF,PRES+/TEMPs <-0045 ~0e10 ~0440 =004l -0e19 0427 -0e42 ~0¢53 =0+42 0.00 0.49
CORRLN.-SURF.TEMP./TEMP. 100 0o42 O0os64 0424 -0e13 007 0418 0022 0022 0.08 ~-0,22
FEAN MIXING RATIC GM/KGe 1S5.7 8.4 6.8 5e¢2 3eb 2.1 1.1 0.0 0.0 0.0 0.0
. CONOITIONAL FACTCR FP | 0.0 0.08 0610 =0427 =0s23 ~0e19 0427 ~0e35 =021 0.02 0.48
: CONDIVIONAL FACTCR FT 1¢CC 0034 0,38 0,05 -Cel9 -0.04 -0.,00 ~0.22 0.02 0.05 0,00
FRACT, CUNDA. FACT GP 0.0 0e29 -0e34 -0,96 ~0e85 ~0e73 ~1.06 ~1e48 -0497 Oell 2,53
FRACT. CCNON. FACT GT 1eCO 00364 039 0,06 0420 -0404 ~0.00 ~0.02 0,02 0.07 0,01
nINTER MEAN SURFACE PRESSURE 1014.5 ™8
STANDARD DEVIATION IN SURF.PRESS. 2.2 M8
PRESSURE M8 1000 90C 800 700 600 500 400 300 200 150 100
ALTITUDE KM 0.C. 1.0 2.0 3.0 he2 Seb Te2 9.2 11e8 13.6 16,0
MEAN TENPERATURE DEG C 16. 17, 11. T 1e =Te =17s =32+ =54, =68. <~-70.
STANDARD DEVIATICN TEMP. 3.5 2.4 2.3 2.5 23 242 240 1e& le# le7 206
CORRLN.~SURFLPRESe/TEMPe <0639 =035 =0.24 ~0,10 0402 =0405 =0all ~0s11 =~0.06 =0+02 0417
CORRLN.=SURF,TEMP . /TEMP . 1e€CO 0e56 O0e18 ~0s12 ~0uld 0,00 0.03 002 0,09 0,09 ~0.01
REAN MIXING RATIC GM/KG. Te2 5.0 40 Beb 2eb 1.6 Q.9 0.0 0.0 0.0 0.0
CONDITIONAL FACTCR FP 040 <0el? =0420 =0.19 =0.05 -0.09 <010 ~0.00 ~0.,02 0,01 0.2)
CONDITIONAL FACTCR FT 1400 0034 0,07 -0.13 =011 ~0.06 -0.01 ~0.01 0.03 0.0%5 0,03
FRACT, CCNDNo FACT GP 0eC <0061 =072 0,68 =0¢19 =033 ~0ed]l ~0e33 ~0s07 007 1e1?
FRACT, CCNDA, FACT GY 1s00 0,34 0,07 -0.14 -0s12 ~0.06 -0.01 0,01 0.04 0.07 0.07
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TABLE 1(CONTD.).
(b) Darwin

! SPRING MEAN SURFACE PKESSURE 17095 e
STANUARD DEVIATION I >URFLP-F5S, 1.8 %

PRESSURE MB 1000 900 800 100 630 50 «CL 3co 20¢ 15C |
ALTITUGE KM GeC teC 2eG 3¢C “e2 5.0 Ted Tl 11e9 13.6 18."7
PEAN TEMPERATURE DEG C 27. 20. l4. . 2e “ts -lhe ~3le ~-54. <-bA, -80.

STANCARD DEVIATICN TEMP, 1.7 1.7 1eB 1.9 1.7 1.5 leé 1.2 1a2 le4 2.6
: CORRLNG~SURF ,PRFSe/TEMPe =Coe&c -0042 =462 -Ne22 N47Y =004 -No03 0412 -0412 0,9C 0.33
g COKRRLNe~SUPF.TEMP./TEMP . L1eCC 0ed49 CaS9 NeN6 -Nal)l N.CH 0,03 N7 NeCB 0,00 -0.29
PEAN MIXING wATIC GM/KGe 1545 9.8 644 4e3 2% 17 Neq NN [ 0.0 Cen

CONDITIONAL FALTYCR FP Col =024 ~N333 =0,26 DaNh =N,72 ~N,02 =0,08 -0,07 H,0C .37
; CGNCITIONAL FACTCR FT 1690 D36 Q44T =0,.74 =0a"9 L4 MN01L NNl MaC2 0,60 =0.28
: FRACT, CCNON. FACT GP Lal =2eR& =1417 =772 Calee =1426 =N0,08 =2,31 =034 C,N1 1.92
E FRACTe CONCAN, FACT GT 1:Q0 03T 0449 ~"uf4 =010 0ofi5 N01  CeJl Qa3 0,00 =Ne4)
fﬂ
P SUMMER MEAN SURFACE PRESSURE 1004.5 Mg

STANDARD DEVIATION IN SURF.PRESS. 2.3 ™e

30C 200 156 1290

PRESSURE Mg 10CC  59C 8ce 7cC 600 s0C 4%C
Te2 Fe2 118 13.6 169

ALTITUCE ®¥ CeC 1€ 240 340 42  5eb

FEAN TEMPERATURE NeG C 28, 22 16, 1C. 2e ~5. =-15%. =30 -53, -68, -83,

STANCARC DEVIATICN TEMP. 1.9 1.3 1.2 1.2 1.3 1e2 1.1 1e2 1e1 lel 2.1
. CORRLN-SURF 4PRES</TEMP. QulE 0aN? <007 -0,18 =Ts24 ~0e32 ~Ce3b ~0,42 -Co25 Q.06 0.27
A CORRLNG-SURF TEMP/TEMP, 1.CC 0e27 0,33 Nald =0e04 <005 ~Cel5 =Na24 -0.06 0,06 0.04

S PEAN MIXING RATIC GM/KGe 18e6 1249 9.1 6e3 bt 248 les [12%] 0.0 0.0 ©.0

1 CONDITIONAL FACTOR FP 0.C 0402 =0,07 ~0,10 -Cell ~0,16 -0elt -0,19 =211 002 Ca24

b« CONDITIONAL FACTUR FIT 1600 0415 025 0,08 =0,00 ~0.CC ~Ca06 -Coll -C.01 92.03 -0.01

! FRACT. CONON, FACT GP c.C 005 =025 -0e37 =09 ~0e61 -Cahé -Co79 =0a52 0412 1.25
FRACT. CONCN, FALT CT 1eCC 0019 0.26 Cof9 =0 =0.N0 =N.IT =0,13 -0.01 Q.25 -C.01
AUTLEN MEAY SLRFALS PPESSURE 1NC6.5 “B

STANCARD FEVIATICN TN SURFGPRESS, 2,3 B

FReSSUKE we 1C¢C 5CC gne 7°C RN Py 40 1t 200 ten 1ec
ALTITULF Xx¥ ey 1eC et 3ev 92 Set 7.0 9e2 11.°9 14 16.°
FEAN TeMPERATURF DeG C 27, ¢le 15. 7. 3 -Te =1%. =31, =51, -¢8., -@82.
STANLARE DEVIATILN Tc¥MF. leF leb | Yers 1a1 1.2 1e? [ tel 1.3 243
, CORRUNG=SURF GFRES e/ TEMP e =L oft ~Call =044l =To2. = ¢"8 =070 =r %9 =" 6 =732 0,72 €,31
CURRLA G- SUKF o TLYFos/TE¥ra LeZC Dol Te%35 ~"4T3  Tat7  Oula Teld RO CLIE CL1T =0l
E FEAN PIXING AATIL CM/Kie 1742 1leS 3,2 a7 “e™ 2.F 1o tet ST et Lt}
‘ COACITICNAL FALTLR Fe Dol mhaTy =25 ~fele =1aT3 =t 00 =T 2T 2R =m ) fLD T.)
! LOBDLTICAAL FALTLR F1 1efi et a3l ="e 4 Tetn TLll TeTr T3 TGl "etE =flN)
F28CTe CLNCA, FALT Cr TeT mFe2u .07 sTekr =Tall =Ta) =T G 1T <1478 =T eAT (W76 1aE2
PasCTe CLNCNG FALT GT 1o Tl 7032 =706 TatL Tell TeTi o NeTa TTH AL12 <Ny n2
»nINTER MELN SURFACF PRESSUCE 1010, 9 Vg
STavyarRY CEVIATIUY IN SURF.PRESS, 1.7 Vi
! r2eSSUKE vE irer eng ehiy ~C ero 93 & ¢ N 2ne [ 170
i ALTITULE x¥ Lol 1eC 2ol 3.2 “wed Set Ted Yol 11e7 134 1%.7
PEAN TEVHFCRETURE TeC C 2. 13 17, 2. 2, ~te -lfs =31, =%s -t°, =79,
STaALan “evIiATILY TP 2ok 1.9 2eb 1.7 1.5 1.5 1.3 1.? 1e? 1e6 2e3
CIKRLNG=SUFF ¢ PRESe/TEMFe =Ne38 =Colid ~Cell ="Nel3 ="eM5 =T,N0T7 =701 ~7ald ="elt ~F4C5 Cal9
CTROLNe=SURF TEMFo/TeYre 1eCC Toht YelT a7l =769 Ned¢ Te’d Ne™Z TS a4 =004
SEAN VIXING RATIUL LM/KGe 10,2 Te3 549 1. Ye® te7 ~eQ %) fen Coll arial
CONTLTIONAL raCTLR FH Coll  =N,24 =N4b0 =7415 ="eftl ~7 43T =749 =rall -Cel2 ~0.C3 28
LONDLTIONAL HALTLR €T 1efC  Tadl =fiaf6 =00705 = gN§ =N 3] =%,9) =7.N2 =071 CuT1 (eCh

rRaCTe CUNLAG FACT NP Mol =CoA2 ~Ne34 ~Catd =Ceb0 ~0o10  lakt
FRACFS CLHLAS $ACT GT 16%C Dot} SCWNL 2T N2 =PI DAN2 RLNY
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CONCITICNAL FACTCR FP
CONDITIONAL FALTCR FI

FRACTe CCNCN. FACT
FRACT. CCNONe FACT

GP
6t

SUMMER

PRESSUNKE “g
ALTITUCF kM

VTAN TEMPERATURE DtG C

STANLAKE TEVIATILM Tgve,
COKRLNG=SURF o PRES o/ TEVH,
CORRLN=SURF o TeMP ./ TE¥P,
PEAN MIX{NG RATIC GW/KGe

CONCITIONAL FACTLR FP
COADATIONAL FALTCR FT

FRACTS CLNUNG FALT
FRACTS CUNCAe FACT

GF

[}

AUTUMN

FRESSURFE M
ALTITUCE K»

MEAN TEVPERATUKE De6G C

STANLARD DEVIATICN TeMp.
CCRRLNG-SURF 4PRES./TEYP.
CORRINe~SURFoTEMFa/TEMP,
FFAN “IXING RATIC GM/KGe

CONDITIONAL FACTCR FP
CCADITIONAL FACTCPR FTY

FRACT. CLNONe FACT GP
FRACTe CCNONe FACT GT

nINTER

PRESSURE Mb
ALTITULE xm

PEAN TemMPERATURE DEG C

STANDARC DeVvIATICN TeMP.
CORRLN,. - SURF < PRES+/TEMP,
CORRLNL-SURF o TEMP/TEMP,
PEAN MIKING KATIC uM/KGs

CONDITIONAL FACTCR FP
CONDITIONAL FACTCR FT

FRACTe CUNDNe FALT GP
FRACT. CONDNe FACT GT

1ccc
CeC

2C.
27

-0422
1.C0
8.3

0.C
1.CC

CeC
t1.CC

1cce
Cel

5.

1cee

vel

2.
263

-0435
1.0C

11.3

Cea
1.C5

967
Col

15,
243

-0.C7
1.CC
4e5

0.C
1.00

c.C
1.0C

TABLE 1(CONTD.).

(c) Eagle Farm

MEAN SURFACE PRFSSURE
STANDARD DEVIATION IN §

30¢C 80C 706 600 500 &NG 300
1.C 24C 3.C “e2 Seb Te2 9.2
12 Te le ~be =15e =-26e =-33.
3.2 e 3.C 209 3.0 3.3 3.9
=044C -0435 0014 Dol =0.00 010 -Gal2
Ce70 062 0453 Ie463 C€e39 0425 -0.07
5.9 Gel 2.9 2.0 l1e2 Oe5 0.0
-0e17 -0415 -0.01 G£o07 €405 -0.03 ~0ull
feTG 0e75 Co59 Co69 Ne47 043l -0.15
-NDe59 -0e5¢ =N,04 D425 021 -Nall -CaSC
CeBl 0e78 0e63 0454 DNeSI Nadb -Cal9
MEAN SULRFACE PRESSURE
STANUARD OEVIATION IN
S0C 3CC 170 o 5CQ 4CC 30C
leC 260 3¢ 442 Seb Tel I
17e 124 Se -1. =9, =21, =34,
2.7 34 2e4 Cek 244 3.0 o4
“CaSt ~0a33F -Tall 74l =7,20 =7,23 -2,31
CaST Be®C 433 T4% Me22 419 0.l4
Q.3 643 “e? 2.9 1.9 e Tl
=Ca3l =021 ="¢f5 =N05 =0, N9 =N,15 -0.24
TeabC 0462 Te62 021 0,23 .20 Nel12
“1a%8 =0sT5% =418 =7,17 =N, =748 -1,M2
Cebe Fub5 N463 T30 0425 0426 NDol6
MEAN SUPFACF PRFSSURE
STANDARY DEVIATION IN S
§nC 8Ce nre gV sne «CC 30¢
LeC 2.C 3eC 4el 56 Te2 9e2
15, 10. e “2s =104 =224 =-36.
245 2,7 2,5 2.7 3.0 3.3 3.6
~Ce8T =N,84 =031 =C.29 =034 -N3T =",
Ceb67 0,62 N,81 0,51 D.,%C 064 0.3
Bele 549 3.8 245 leb c.0 ten
“0e21 -0,21 =N"uN8 =0,07 -Ce13 -N, 18 -0,22
0eb60 0458 0.S51L N455 (.56 050 L4l
“0eT5 =Qe7T =N429 =028 -"Netd -0,12 -N492
Neb) 0,60 .54 0,60 0.62 .59 0,51
PEAN SURFACFE PRESSURE
STANDARN DEVIATION IN S
§4C 8Co 70C -1 Flala 40C arg
leC 2 3.¢ 442 Set 7.2 Yol
9. b =l “Te =l6s =26, =-3R,
23 2% 3.0 3.3 3.5 LT3} Golo
=010 0,15 NeB2 0495 Nefy =0,05 -0.l2
DeeT 0033 N30 Po29 N.26 Nol4 -0.72
4.8 1.5 244 le7 lel} JAPR re"
=073 ~0.06 N.93 N6 0,7 -0.73 -0.10
Qeél o35 040 Dets 0o42 Ne24 -0.00
=010 =0422 N10 ColT 0,15 =0ala =N.45
0eh8 0436 0442 N.47 0,48 0.28 -CoNB

WSRL-0242-TR
1013.C “8
URF L PRESS. S.0 “B
20¢ 150 1Cc0
11e8 1346 1640
=53+ -62+ -67.
249 3.3 36
=De02 -0401 -0a04
~Ne23 =015 =027
0.2 NeD 0.0
~0e05 -0403 -0.08
=0+27 -042C -0.39
~0e21 -0al4 ~0.37
“0ea3b -0.28 -0.56
13129 wt
URFWPRFSSe 402 Vi

PN 15C 1°C

11.3 13,6 164¢
~56, =64, -73.
3.2 2.% 2.7
~N,22 0.06 CalS
Qa3 -Cal? -Ca2i
Ce® L] Qe
~Pale =000 0.1C
~NeN2 ~N2C =042
~CaT6 =00 Cea9
=N,73 -2.29 -0.67
1C16.4 MY
URF ,PRESS, o5 MB
270 150 ico
11.8 13.6 1640
=54, <«b4, ~-72.
2.9 26 3.8
~0e22 N6 Col9
Ce10 -0622 =043
0.2 0.0 C.0
=013 =Q.CY 0,77
024 -0e26 -0451
=0e62 -04C4 0433
005 =Ne3Y =NaTe

1019.8 Mg
URF (PRESSs Sa3 M2

270
11.R

150
1346

1ce
160

=53,
3.2
~0.23
-C.N8
f.0

-67.
3.9
-%.18
~fel0
0.0

-ble
3.9
-0.11
=0.0%
N0

“Lalé
-Nel}

~0.09 -Oslé
=0.79 -0.30

~0.865
-0.17

~0e&1 =-0.70

<0elld -0e42

vy
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SPRING

PRESSURE mB
ALTITUCE KM

VEAN TEMPERATURE DEG C

STANCARC OEVIATION TEwMpP,
CORRLN-SURFPRESW/TEMP .
CORRLN~SURF . TEMP4/TLMP,
MEAN MIXING RATIGU GM/KGe

CONDITIONAL FALTIOR Fp
LONDLTIONAL FACTLR FT

FRACT. CCNCHh. FACT GP
FRACT. CUNUN. FACT GT

MUPMER

FRESSURF wp
ALTITULE Kb

FEAN Te¥PERATURE Cel C

STANLARD DEVIATIUN TEMP,.
CORPLNG-SUKF oPRESL/TLMF.
LORRIN-SURFTEeMFo/TENMP.
PEAN MIXING RATIL (M/XGe

CCATLIYICAAL FACTLR Fi
LCRCETIChAL PACTCR ¢T

FRACT, CL™UNe +B0T GF
r2ACTs CONLNG FALT 1

AUTUMN

PRESSURE MB
ALTITUCE kw

MEAN TEVPERATURF MeG C

STAMLARD DEvIATIC®: Tewvp,
CORRLNG =SUKF o PRESo/TLMP,
CORRLNG=SUKF o TEMP o/ TrMP,
FEAN MIXING ATIC GM/KGe

COATITINNAL FACTLR Fp
CONDITIONAL FACTLR FIT

FRACTS CLNDAS FACT GP
rUCTe CCNUN. FALT G

aINTER

rleSouns Mt
ALTITLLE b

FiAN TeMFinaTunf Ci3 €

STARL %Al TiviaTllN T
LCRPLRe=SUKRS o PRES e/ TV W
LLRRLAC=SUKE o Te"Fa/TeYre
PEAN VEFINL ®ATEL UVY/FL.

CONGETONAL FALTLP Fp
CCACLITIThAL PALTLE 71

FRACTe CUNLAG FALT CF
FRACTe FANLA. FALTY CY

10GC  90C
G.C 1.0
12. 8.
3.2 “e3
-0,43) -0,21
1.CC 0.05
beb 4.5
0.C 0.04
1.0C 0.91
N.C 0slo
1.00 €a93
19¢C soc
Cel 1.C
19, 17.
3.7 5.9
-0,39 -0.37
a0 Ca?2
8.3 5.8
o =Qal4
1e2¢ 1alC
Ce? =Coty
1.0 1.1l
wer sec
Cel 1.C
16, léa
LA Se2
“C .45 -Cu37
1.CC Da7¢
T.9 642
Lol =Ne06
1.CC f,91
Ne -fa21
1e%u NeS1
Wl st
e leC
. 1.
Ye? 2.7
“Ce59 =Ta21
1L “eSc
LYY Lo
s Nl &
leCL 7L.%2
o Teld
100 Natg

-~ 10 -

TABLE 1(CONTD.). .

860
2.0

L
402
0.05
Cetl
3.C

0.21
C.79

O.78
0.81

arc
240

13,
4o

-Ca3C
Te58
4o

-C.05
0.59

a3l

JetC

6aC

ic.
be?

=0s22
Ne59
4o

0”5
C.606

Cel9
LY

(d) Guildford

MEAN SURFALE PRESSUREL 1017.2 M8
STANDARD DEVIATION IN SURF.PRESS. 5.9 MB

730 600 500 400 30C 2¢0 150
3.0 4e2 5.6 Te2 9.2 11«0 13.6

100
16,0

i O -8s -lT7. =29, =-42. -53, -~58, -63.

3eb 3.5 3.5 3.6 3.9 3.7 3.6
CelT Nel4 0409 -0.03 -0.26 ~0428 -00ll
Ced8 0.36 0,35 0032 0.16 ~Ce18 -Cul9
240 1.3 Ce? Dot 0N 0.0 0.0

0e24 0420 0e1b6 0.07 -0.16 ~0.27 -0.14
Nat2 Co53 0.51 0.41 (.08 ~0o4l -0.32

Na®l 278 0465 0031 -0.70 =1.23 -0.86
0e65 057 0457 0048 0410 -0.53 -0e42

MEAN SURFACFE PRESSUPE 101
STANDARD CEVIATION TN SURF.PRESS.

e 60¢ S00 40C 300 200 150
3.C 4e2 Seb T.2 9e2 11.8 13.6

Te “le¢ =11le =23, =~38B., =-55. =63,
246 26 2¢6 2.9 3.3 3.3 246
“a16 ~Ne23 =099 ~Ce20 =3l -0.30 ~0401
Ne28 a1l N6 Nsl2 CslC 0,04 =0.C5
3.1 2.1 1.2 Neb (Wl 2.0 0.0

“fel2 =0425 026 =02

=7.h3 =A,02 -0,05
"4N2 ®uf4 =0.02 =008 -0.05

Yel9 -0,7C

=Tel2 =Na"B ~Ne18 ~N.09 -1.76 -1,2C -0.09
Te20 23Tl TeD2 TS =0,02 <010 -0.08

MEAN SURFACF PRFSSURE 101
STANUARD OEVIATION IN SURF.PRFSS.

7% 6T 500 «CC ico 200 150
3e0 “e2 Sa0 Te2 9.2 11.8 1348

4, ~3s =~124 =24+ -39, -~55. =82
3.3 dal 3.3 3.5 3.8 3.7 2.9
“Nel3 =713 =0e23 -0.29 =Ce35 =0,27 0407
D45 NeIB Nebt NaS1 0e&T N.23 <0e26
3.C 2ol 1.2 Ceb 0.0 0.0 0.0

006 Na0& -NN2 =0uG6 =013 -0416 -0.04
Cel Ne3l 0035 Nesl 037 0,13 -0421

0,22 Nelld =0e1] ~047) ~0.58 -0.74 -0.18
Ne62 Q433 00319 Cok8 0046 0417 -0,29

MFaN SURFACT PHESSUPC 11

STavuan™ TEVIATION IR SUIKF PRFSS,
17 £" L ala 4" nn enrr 18¢
Sat el Sats T2 9.2 112 13.6

S19,. =T, -4, =51, =59,

. .
.0 ’a? .4 1.9 LI 1.7 3.8
R4 Fald CLRC =125 1,27 -Calé
a3 ol Tl a2l PL2C =000 -8.09
2 1.3 et “atle fen Qe N0

o2 TRl Tel8 M1 =N, 14 0,22 -R.te
el Tebl 445 "o19 FL12 -NG?8 -0

Te®Y "%z MeT3 P65 -Nh0 ~1.0C =2 T8
Tel Talay NgET P65 A 16 ~N 3L -N.42

daple to DTIC doe?

- gible 1Pt

3.6
~0.10
~0e2%

0.0

-0.15
-0+40

-0.73
~0e54

2.2 M8
4e2 MB

100
16.0

-10.
3.7
0.17

-0.17
0.0

el
-Qe12

0.53
-0.18

545 4B
4s8 MB

100
16.0

-69,
“e2
Celé

“0e%4
0.0

~0.006
-0+50

~0.29
-0.70

7.1 ¥B
T.C e

1c¢
15.0

~63.
3.7
~0.19
~0.06
0.0

-Cat9
-N.32

=091
-0¢%3

not

oductic®
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TABLE 1(CONTD.).

' (e) Hobart

SPRIAG MEaM SURFALT ORFSTURE 1712.6 4B
STANCARD DeVIATION IN SURF,PRESS. 1C.3 ™8

FRESHUKE M oer sce (2 1”2 [ 5L i 3nC 2Ch 150 inc
3 ALTITULE KP Lot 1.C 21 3.C “wel Set Te2 Ge2 11e8 13.6 1640
PEAN TEMPERATURF CiG C ile. beo e =he =1% =i =34, =43 -53, =-52, =-53,

STANUARE OEVIATICN Tewp, 3aC 3R Lol “” L% e 3.7 3.1 5.7 3.9 3.7
CORRLNG=SURF oPRESG/TEMP, =T ofG ~Cali Cal5 Te20 MNa28 "olo 423 =041l =0eS1 =fe55 ~NebkS
CORRLA e~ SUKF . TEMP o/ TEYF . LeCl  TeTT o667 Maba DehC £,%9 1,50 Nadl =Ne24 -Ca26 ~CI1
PEAN MIXINL RATIC GY/XU. el 3.9 2ah 1.7 te1 et “a fe" Ce NeD Cel

o

LCADITLICNAL rACT(R Fp Cofl =™l et Tale Mall 2412 N1l =04"2 =029 =N422 ~Call
CONDITIONAL FALTCPR £ Lele  Ce8T 1eTe 797 Tafts 4,92 N,713 7037 0,55 -Ne4ék ~N.43
FRACT. CLNDMN. FALT GF Tol  =Telh 2433 TNl M Sl k) Fbd SNGNE -1.35 ~] N0 =0T
FRACTe CULNCA. FALT Y 1e€L  “a%9 1ol "e?6 "o31 N,93 "0 .47 ~0,72 ~0.57 -0e5¢
;T SUMMER MEAN SUPFACF PRESSURE 1011,2 M8
STANDARD OEVIATION IN SURF.PRESS. P.9 %3
PRESSURE Mi 1cec soc 8ce e [als 59¢ 4CO 3cC 200 150 100
ALTLITUCE Kp Cel 1.0 2.0 3.0 “el ETY 7.2 9e2 1148 136 1660
FEAN TEVPERATURE DEG C 16. 8. “e -0, =Te =16s =~28. =-43, ~55., =-57. -58.

STANCAKD DEVIATICN Teme, EXT] 4.8 S bab “el 4.0 L% 3.6 53 4e2 3.9
CORRLNS=-SURF .PRES/TEMP. =0a11 -0413 0415 D428 Ne32 N2 0,24 0e26 -0ekt 0647 -Do4s
CORRLNe=SURFTEMP/TEMP, 140G CoB83 CeT0 Geh3 "e53 D451 N.%0 0440 -0.22 ~Ce39 ~0.39
FEAN MIXING RATIC OM/KGe 65 “e9 o4 2+ 1eb N9 Nele NN a0 C.0 040

E CONDITICNAL FACTCR FP 0e =002 Delé Na18 FelB Cold 0el4 0074 -0,29 -N25 =0e22
2 CONDITIONAL FACTCR FT 1e0C 1elT 1212 "e9C 0,69 N.686 Cubd De4) ~0442 =056 -0.52
. FRACTe CCNLNe FACT GP Ce0 =0408 0WSC Dby NebB Nebh 0456 016 =1435 ~1e16 ~1e73
FRACT. CCNCA. FACT GT 1600 1420 1417 Fe95 2475 2¢74 .75 0454 -Ne56 =0475 -0.70
AUTUPN MEAN SURFACE PRESSURE 1016,0 M8

STANDARD DEVIATIGN IN SURF,PRESS. 9,0 %8

PRESSURE Mg 1000 <00 800 10 6CC 500 40C 300 200 15C 100
ALTITUCE kM C.0 1.C 2eC 3.C ho2 5.6 7.2 92 11.8 1346 1640

PEAN TEMPERATURE DEG C la. 9. & ~1. -8s =1B. =29, ~-44s <-57, =~5T. -59.
STANDARD DEVIATICN TEMP. 3.2 4e2 4e5 4.0 3.9 3.9 LX) 3.5 Se3 4.0 3eb
' CORRLNo=SURF.PRESS/TEMPs -Co18 -0410 0Qel7 €o28 028 0025 0421 0.92 =0s41 -0.45 -0.01
CORRLN.-SURF.TEMP./TEMP, 1400 De7& 0659 NeS5 0455 0654 0054 0Oeh6 =0,02 -0+28 ~0.36
PEAN MIXING RATIC GM/KGe. 643 o8 3.3 242 1.5 0.9 Ot Q.0 0.0 0.0 0.0

t COMOITIONAL FACTOR FP 0.0 0.01 0elé Oel8 0.17 0416 0Oelé 0004 =0,25 -0,23 -0.20
CONDITIONAL FACTCR FT 1eC0 1400 0e92 CoBO De?76 0e75 DoT6 0¢54 =0417 -0.6T7 -0451
FRACT. CGNDMe FACT GP 0.C 0e05 Ce52 06T Neb5 0e62 059 0418 =1,18 =1,07 =0.9%
FRACT. CONDN. FACT GT 1:00 1402 0495 0485 NeB82 0.85 089 068 =0.22 ~0.63 -0469
RINTER MEAY SURFACF PRFSSURE 1015,7 mB

STANDARD DEVIATION IN SURF.PRESS. 11.0 M8

PRESSURE we 106CC  scC eoc 70 6C0 sne 400 300 200 150 100
ALTITULE XV Cel 1€ 2.0 3.0 4.2 5.8 7.2 9.2 118 13.6 1640
PEAN TEMPERATURE OEG € 7. 3. =l “Te =15« =25 <~37¢ =51 =56¢ =% =~5%5.

3 STANUARC DEVIATICN TEMP, 249 247 3.3 o2 3.3 X1 3.5 3.0 Se.8 3.7 3.1
CORRLNG = SURF PRESe/TEMPe <Co3]l <0413 0el9 0¢30 0632 03l 0e32 0.09 =0.56 ~0.52 ~0.40

CORRLN.-SURF TEMP</TEPP, 160C Oo&4 0423 0020 Ne29 0e29 042% 0ol8 -0.02 =0.03 ~0,0%
PEAN MIXING RATIC GP/KGo 4ob 3.7 2e4 165 Ce9 0eS 042 040 0,0 0.0 0.0

CONDITIONAL FACTCR FP 0.0 0400 0409 012 Oela 0e13 Ocle 0404 =0.33 =0.20 ~0413
CONDITIONAL FACTCR F3 1sCC Os&l 0436 0s43 0e48 049 0405 0,21 -0.01 =0s26 ~0,20 i
FRACT. CLNDA. FALT GP 0s0 001 0432 0047 054 0.55 0458 0019 1,33 <091 ~0.60

FRACT. CONDAN, FACT GT 16CC Oebl 0437 0643 Ne%3 0095 0o53 0020 =0,%3 0,33 ~0.29
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SPRING

PRESSURE M
ALTITUCE Kp

PEAN TEMPERATURE DEG C

STANDARC DEVIATICN TEMmP,
CORRLN«-SURF.PRES+/TEMP,
CORRLN«-SURF.TEMF+/TEMP.
PEAN MIXING RATIC GM/KG.

COANDITIONAL FACTCR FP
CONDITIONAL FACTCR FT

FRACT. CCNCN, FACT GP
FRACT. CCNCA. FACT GT

SUPMLER

FRESSUKE ME
ALTITULE KV

PEAN TEMFERATURE 0ORG C

STANCARD OEVIATICN Tewp,
CORRLNG-SURF JPRES/TEVP.
CCRRUNG-SURFTEMF o/ TEVP,
MEAN MINING WATIC CM/XGe

CCACITINNAL FACTCR Ff
CCACITICNAL FACTCR FT

FRACT. CCNCA, FACLT GF
FRACTS CLNCM. FACT GT

AUTUPFN

SRESSUKE ME
ALTITULE k¥

FEAN TcMPERATUKRE 085 €

STANCARE CEVIATICN TEYP.
CORRLN, ~SURF.PRES/TEYP.
LCHRLN, -SURF . TENP 4 /TEVP S
FEAN YIXING RATIC GLM/KGW

CCACITIONAL FACTCR FP
CONDITIONAL FACTCR FT

FRACTe CUNChe FALT GP
FRACT. CONCAN. FACT GV

RINTER

FRESSURE Mg
ALTITULE xP

PEAN TeMPERATURE MG C

STANLARS DEVIATION Teve,
(CRRLNG-SURF PNES/Te¥P,
COARALNG=SUKF o TEPE 4/ TEMP,
PEAR YIXING wATIC GP/KG.

LCADETICNAL PACTLR Fy
CORMDITIONAL FACTLR F1

rRACY, CENLNG FALY CP
tRACT, CUNLRe FACT GT

Copy avail

100C
C.0

13,
3.3

~0el14
1.C0
6ol

0.0
1.00
0.¢

1.C0

1cce
Cel

19.
Lab
-Ca27

1.0¢

CeCl
1.CC

£ Jr:
Zelo

le2¢

13 C
Cel
8.
“Ce32
1.CC

5e2

T
1.CC

Ceof
1eCu

200
1.0

[
47
-0.13
077
4ol

-0.C1}
1.09

-0.0%
1012

SCC
1.€

12.
6.2
=Ne21

CeR2

Cc.”1
.08

Q.02
lell

L1

1.C
LXY
249

=011

Ced%
37

Ce3C
Ge38

.0
3d

X
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800
240

2e
45
Q.11
Ce68
248

Cel2
0.97

[P PLY)
1.01

&0C

Zec

8,
Sel
n.01
Cab5
440

Cel?
Cel8

0ot
Ca.P1

§rc

245

Te
bel
T8
2e6C
3.7

“el$
Ne73

Ce55
Gelt

e
el

-Je
3.1
Ne2%
.19
2¢¢

Tetl
£33

Con?
Nad4

(f) Laverton

MEAN SURFACE PRESSURE
STANDARD DEVIATION IN SURFLPRESS. 7.9 mMB

1014,3 mg

700 &CO 500 400 300 200 150 100
3.0 442 Seb  Te2 942 118 13.6 1649
-4 =lle =20 =32¢ =4be =520 =-54e ~-56s
3¢9 JeA 3.9 3B 3ok S.0 3.5 3.5
027 0427 0423 6al8 -0e419 -Oeéd -0041 -0,32
0459 Ne55 0u55 Ne55 033 -Ce25 -0439 -0.43
2.0 1.3 0.7 [ ) 0.9 0.0 0.0 2.0
0,17 0017 0el6 0el3 =0,07 0031 -0.21 -0417
0s75 0468 0.TL 0.68 Co33 -0e49 ~0e49 ~0.52
Cebb Nebb 0662 Nu53 04,29 ~1e42 -0.98 -0.81
Co80 O0eT4 0.80 0,80 Dokl -0.63 ~0e64 ~Dob8
MEAYN SLRFALE PRFSSURE 1011.5 ™p
STANDARD DEVIATION IN SURF.PRESS: 5.9 ™MB
Ll R e T T T I Yl 3¢C 200 15C 100
3.C 402 5.6 Te2 942 1149 13.6 1640
Te  ~8. =l4s -2% -4le -56s =59 =~63,
3¢9 3en 3.4 3eb 36 Geb 3T 4,1
Nel5 De19 Nell Fun5 -0slé -%431 -Ca24 =C,18
CoaSC Co39 Nek2 "atd 0033 =014 =0alb =00
249 1.9 1ol Nus Nel 2,9 040 0,0
Ne22 Nall¥ Y14 "o 1C =Pefh =NW29 =023 =021
Mg o5 Fo38 NeI7 £o25 -Me23 =036 ~0,0é
M3 Tebs TeS4 Mead =Ne16 =1e36 -1,07 ~1.03
TeS2 Telo Ce4T Te43 N41 =0431 -Cu5C -0,61
MFAN SURFALF PRFSSURE 1016e4 %8B
STANDARD NEVIATION IN SURF.PRESS. 6.3 mMB
Me 62 N0 &0t 30c  2c¢ 150 10¢c
3.6 462 5.6 Ta2 942 118 13.6 16,9
le <=be =15, =27, =42+ =56. =~59. <63,
Teb 303 3.5 Yeh W8 449 N6 .8
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F TABLE 1(CONTD.).
{g) Nowra

SPRING MEAN SURFACE PRESSURE 10C4.1 ™B
STANDARD DEVIATION IN SURF.PRESS. 8,0 Mp

PRESSURE MB 10C0 900 800 T0C 600 500 &Ce 30C 200 15C 1ce
ALTITUDE KM C.C 1.C 240 3.0 “e2 5.6 Te2 ~u2 11.8 13,6 16.0

PEAN TEMPERATURE DEG € 15. 8. 3. =3¢ -1%e¢ =19, =3l -44&, -52. -5%5, -S8,

STANCARD DEVIATIUN TEMP. et “e2 4ol 3et 3.6 3.8 3.6 .4 47 b ) 3ot
i CORRLNG~SURFoPRESe/TEMPs ~00l) -Colb ~0e03 0all Coll Nelé NeN9 -N,79 <0430 ~0,28 -0.22
) CORRLN<-SURFoTEMP./TEMP, 16CC 0oB8% Qo766 N85 0,63 Co%9 eSS 027 <0633 -0,39 -0.45
PEAN MIXING RATIC GM/XGe 6e3 beb 3.3 242 le6 2.8 (1) 0.2 0.0 0.0 0.0

,--'_i

CONDITIONAL FACTOR FP DeC =004 003 0en8 0408 010 Cof7 =0a03 ~0620 -N,14 -0,12

CONDITIONAL FACTOR FT 160C 0.99 088 (a9 D466 OCabb NeST 0425 ~0e49 ~0,42 -0.48
L FRACT« CONONe FACT GP Goe€C =0el13 0429 0430 Ca3l 038 €29 012 ~0691 «0.67 ~0.57

FRACTe CONDNe FACT GT 163C 1eCl 091 CaT4 0472 073 N468 0432 ~0Deb8 =0,56 ~0obé
b,
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STANDAKD OEVIATICN TeémpP, 3.5 4e7 4e2 3.3 3.1 3.2 3,5 3.8 42 3.4 o2
CORRLN.~SURF.PRES/TEMP, <=0,26 =0u35 ~0ald Ne03 0.1C N.09 2,01 -0.C1 =Co%6 0o02 -2,13
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TABLE 1(CONTD.).
(h) Townsville
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E FRACT. CCNON. FACT GP Dol =136 =leabe =N.18 Nel3 -Col9 ~0o33 -Cel) -0.01 0.13 0.69
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J i
- i
v .
1

SurMER YEAN SUIFALS PRFSSURE 1729,3 g
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STANCARD DEVIATICN TcMro 16 24 21 le% 1.2 1.7 2.” 2% 146 1.5 2e6
CORRLANG=SURFoPFESS/TEMP, =0of5 =045C =Ced2 =Mel@ =320 =033 =7,60 =T4b4 =Ne23 =0,01 "a15

3 CORRLNG=SURFTEMF o/ TENMP,. 1eCC 048 Get2 MNolB Tof2 7405 <0407 =M,12 =7,01 0,03 =0.04
MEAN VIXING RATIC ULM/KGe 1546 1165 Ta7 Sete 3R 244 1.2 A n,.n C.C C.0
} CCNCETICAAL FALTCR Fy Col =029 =Tel? ="438 =Qell =416 ~Ne24 =Ne27 «Tell =C4?1 Call
kS CCACITICAAL FACTCR FT LeCl CoT Cetd %all 27T 403 20,79 =f,14 =Ca02 0402 -N.05
FRACT. CCNCNe FACT GF TeC  =Te%9 =0458 “MedL =T w0482 =",95 =1412 =0.5C 0,03 0.59
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‘ STANCARDC DEVIATICN TEMP. le6 1.8 240 2.7 1.8 1.8 2.0 20 1.5 1.6 2.9
CORRLNG~SURFePRES/TEMPe ~=Go3C =0e62 =CeS3 -0424 =N,2]1 «Ne34 ~0,4T7 =0,68 =0,39 -0,97 0,33
CORRLNe=SURFTEMPo/TLMP, 1sCC 0655 0049 Tell 0424 0023 020 0e17 Co2C 0614 -0%e22
MEAN MIXING KATIC GM/XGe 14.0 1065 7.3 Sel 36 267 1.1 Q0.0 Ce0 CaD .0

! CONDITIONAL FACTOR Fp 0.0 -0428 =0e25 ~Tel2 =Ca08 -0416 ~Na27 <0429 =016 ~CoNl 0425
CONDITIONAL FACTOR FTY 1400 0ehé 0ebd Nall Ne21 Coel5 CoT 04093 0,38 0613 -0021
FRACT. CONCNe FACT GP 04l =Ne96 =Na9C =0044 ~Ce29 =Ce62 =1eNT =1420 =073 0,07 1.29

} FRACTs CCNCNe FACT GT 1eCC  Ne45 0obt Nelé £a23 0417 Ne09 0a0¢y Cel2 018 =0.33
nINTER MEAN SURFACF PRESSURE 1018.0 “8

STANDARD DEVIATION IN SURF.PRESS. 2.6 MO
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PEAN TEMPERATURE OEG C 20. 13. 1% 6. Ne -8, ~1R, =33, =54, =67, ~176.
STANCARD DEVIATION TEMP, 201 2.3 27 2.8 2.5 264 2e4 249 1e6 1.9 247
CORRLNo-SURF ePRESe/TEMP. =0421 ~0e47 =028 ~Cal0 =Cel2 =0e1) =~0410 =009 =0.C9 -C.01 C.08
CORRLN=SURFTEMP o/ TEMP 1,CC 0666 Cal6 Ne™8 N7 0,95 -Ne05 ~Cull 0.00 0499 -0400
PEAN MEXING KATIC GM/KG. 8.6 6.6 409 3.2 242 le4 Ce8 Ne? N0 0.0 0.0
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FRACTo CONONe FACT GT 1.CC 065 Cal5 009 037 0,04 =10 =066 =0,02 0.12 =0.09




- 15 - WSRL-0242-TR

- TABLE 1(CONTD.).
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MEAN DIURNAL VARIATION IN SURFACE TEMPERATURE FROM 2300 U.T.
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Figure 2

g ey

MEAN TEMPERATURE PROFILE
AT 2300 U.T.
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Figure 2. TIllustrating the assumption that diurnal variation
decreases linearly with altitude, to the 800 mb level
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