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| ABSTRACT

Details are given of the CSIRO surface carbon dioxide monitoring
| programs at the Australian BAPMoN station at Cape Grim in Tasmania, the
sub-Antarctic station at Macquarie Island, Mawson on the Antarctic
mainland, Wilbinga in Western Australia, and from ships in the Southern
Ocean. Data to the end of 1982 are presented in the WMO 1981 CO
Calibration Scale with pressure~broadening carrier-gas corrections
applied where necessary.
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1. Introduction

The CSIRO Division of Atmospheric Research (formally Meteorological
Physics and then Atmospheric Physics) commenced a research program on
large-scale atmospheric carbon dioxide (CO,) in the early 1970's. The
program involved the making of routine high precision observations of CO
in the Southern Hemisphere atmosphere (previously routine observations
were available only for the South Pole), the interpretation of the
temporal and spatial variations of CO_ concentration in terms of
meteorological and biogeochemical phencmena and the modelling of the
global carbon cycle.

With regards to the observational program, the collection of air
samples from aircraft with subsequent laboratory analysis was commenced in
1972, This work is described in Beardsmore et al. (1978), Pearman et al.
(1983) and Pearman and Beardsmore (1984). Continuous in situ observations
at the earth's surface were commenced in 1976 in temporary facilities at
the site of the Australian Baseline Atmospheric Monitoring Station, Cape
Grim, Tasmania (Figure 1.1). This project is part of a wider and
on-going study of the background composition of the atmosphere (Pearman,
1982) and is the Australian contribution to the World Meteorological
Organization's network of background air pollution monitoring stations
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{(BAPMoN) . In addition, supplementary observational projects were

established in subsequent years at several other surface locations and
from Antarctic supply ships. These include measurements at two of the
four permanent Antarctic and sub-Antarctic stations run by the Antarctic
Division of the Department of Science and Technology (Mawson in late 1977
and Macquarie Island in 1979). A minor program of sample collection was
carried out between 1979 and 1981 at Wilbinga, on the Australian west
coast north of Perth in co-operation with the Western BAustralian
Department of Conservation and the Environment.




It is the objective of this technical paper to describe the
techniques and data handling procedures associated with these surface
observational programs and to present summary data and descriptions of
the complete archived data sets.

A key difference between observations of CO, concentration made at
the earth's surface and those made from aircraf@ at altitude is that
almost inevitably the former, from time to time, will be influenced by
local surface exchanges. This will be especially so when the air sampled
has resided over active terrestrial vegetation and/or under conditions of
strong atmospheric stability (Fraser et al., 1983). Such conditions
yield data which are not.widely representative in space or time and of
little relevance to studies of the large-scale features of the carbon
cycle,

It would be, therefore, of limited value for us to present a
complete CO_ data set without establishing a method, peculiar for each
sampling sife, whereby the reader can select data relevant in the global
context. 1In the present report we have attempted to define criteria
which allow such data selection and, in the case of the major in situ
project at Cape Grim, we provide data both with and without selection.

Throughout this report, we use the term "baseline" to refer to
conditions when measured concentrations are believed to be representative
in the vertical of at least the lowest few km of the troposphere and in
the horizontal for distances of > 1000 km. As such, "baseline"
conditions are expected to be associated with the observations of
relatively constant CO_, concentrations as the air mass passes by the
observatory. Further,:%ecause of the relatively small surface exchanges
over the oceans, such large-scale constancy is generally characteristic
of maritime airmasses.

The criteria we have used to select "baseline" data reflect this
qualitative concept of a large, well-mixed, generally maritime, airmass.
While a more formal definition might be desirable in the future, we are
of the opinion that the present concept is a satisfactory basis on which
to provide data for use in the global carbon cycle context.

2. The Programs
2.1 Cape Grim (40°41'sS, 144°41'E)

2.1.1 Site: The Cape Grim monitoring station (Figure 2.1) is
located near the top of a 95m promontory on the western side of the
north-western tip of Tasmania (Baseline, 1978). 1In this situation it is
well sited to sample baseline maritime air from the south-westerly
quadrant which has suffered no recent modifications due to terrestrial
biospheric or anthropogenic activities. The original, temporary location
of the CO_, monitoring equipment was in a large trailer van situated near
the cliff " top. With the completion of the permanent station building in
1981, a new set of equipment was built, installed and, after a period of
comparison, used for routine CO, monitoring. At this point the original
equipment was decommissioned, and the CO2 analyser used as a backup
instrument in the new laboratory.
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2.1.2 Measurement technique:

Mark I instrumentation:

As with most

CO, monitoring programs the measuring instrumentation at Cape Grim is
based on non-dispersive, infrared (NDIR) gas analysers.
schematic diagram of the equipment in use in the temporary laboratory

between April 1976 and November 1981.
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Air intake: The sample air was drawn through a 0.64 cm o.d. copper
tube from a point 1 metre above the van roof. To avoid direct rain
penetration the inlet was pointed down and in February 1979 was fitted
with a flared entry as a further precaution against rain drops entering
the airstream. A Capex, Mk.II diaphragm pump (Charles Austen Pumps Ltd.,
Surrey, England) was initially used to pump air through the intake.
However, recurring problems caused by perishing and rupturing of the
rubber diaphragms, necessitated a change to a metal bellows type (type
MB21; Metal Bellows Corp., Mass., U.S.A.). The air was transmitted
through a surge damping bottle to a bleed valve where most was vented
off, only the volume required for monitoring purposes being passed to the
drying system.

Drying: In the original system, installed in March 1976, drying was
effected by granular magnesium perchlorate (Dehydrite; Arthur H. Thomas
Co., Philadelphia, Pennsylvania, USA) in two glass drying towers. To
conserve chemical drying agent, the system was changed in April 1976 so
that the air was first passed through a condenser situated in a
pre-cooling refrigerator. Here its dew point was lowered to about %@
the remaining moisture being removed in the chemical towers. Further
refinement saw a commercial freezer unit operating at approx. =-20°C
taking the place of the refrigerator in July 1977. The tendency for the
inlets to the condenser elements to rapidly become clogged with ice led
to a special glass trap being installed in December 1978. This trap was
designed so that its diameter was increased substantially before entry
into the freezer but, unfortunately, it proved to be too fragile and was
replaced by a similarly-shaped stainless steel trap in April 1979 (Figure
2.3a).
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Figure 2.3 Diagrams of elements used in the refrigeration drying sections of the Cape Grim
CO, monitoring equipment. (a) Details of the stainless steel trap used in a
domestic deep freeze unit operated at about -20°C; (b) Glass cryogenic water
vapour trap used with Mark II instrumentation at -60° to -80°C; (c) Schematic of

pre-drying condenser unit operated at approximately 1°C with the Mark II
equipment.




Although the operating temperatures of the freezer should have been low
enough to remove sufficient of the water vapour from the air stream, this
did not seem to be the case in practice (possibly due to the pooxr
conduction of the stainless steel and inadequate mixing in the air
stream). Chemical driers therefore had to be used in addition to ensure
adequate drying., After drying, the air passed through a tube containing
cotton wool as a medium to filter out any unwanted particles of drying
agent. Glass wool was later substituted when suspicions were aroused
regarding the capacity of cotton wool to hold moisture.

Analysis: CO,_ analyses at Cape Grim are performed by the method
which is basically the same as that for flask analysis described in
Beardsmore et al. (1978) where the analyser output for the sample air is
compared with those for two different calibration (or span) gases whose
concentrations are lower (Lospan) and higher (Hispan) than that of the
sample. In the automatic, continuous system used at Cape Grim the gas
flows are controlled by solenoid gas—-selection valves. These valves are
activated by an operation timer in such a way that there is a sequence of
sample air followed by one span gas and then the other. Flow rates, as
measured by flowmeters (Fischer & Porter Ltd., Cumberland, England) on
both the sample and reference inlets to the analyser are adjusted to be
the same for each of the gases by flow—qutrolling needle valves (Sample
0.3-0.4 £ min 7; Reference 0.1-0.2 £ min 7). In order to avoid stagnation
of the air stream in the drying section while the calibration sequence is
in operation, a second, very slow, air bleed is installed just before the
flow control valve. In April 1980, it was decided that any small amounts

Table 2.1 Summary of the usage of NDIR gas analysers in the CO
monitoring program at Cape Grim. The concentration-
dependent, carrier-gas concentration factors given for
each analyser were derived by the method described in
Pearman et al, (1983),

Make and  Serial Detector Period Carrier Gas
Model Number Type of Use Correction Factor
= A +
(= & BCA)
UNOR 5B 5-0599 Parallel 1.4.76 - 24.6.76 0.9808(%0.0017) + 0,37(+0.50) x 1O-SCA
UNOR 2 631478 Parallel 13.9.76 - 26.9.77 0.9854(+0,0024) + 0.28(x0.71) x lO—SCA
7.12.79 ~ 14.4.80
23.4.80 - 2.5.80
URAS 2T 30107275 Series 27.9.77 - 7.12.79 1.0130(+0.0028) + 1.16(*+0.87) x 10—5CA
14.4.80 - 23.4.80
2.5.80 - 30.11.81
URAS 2T 30827270 Series 4.6.81 - 1.0125(%£0.0039) - 0,23(#1.21) x 10—5C




of moisture (< 25 ppmv) present in the span gases were capable of
inducing errors in the results given by the URAS 2T analyser then in use.
To overcome this, small chemical drying tubes and 7 micron Swagelok
filters were fitted in both sample and reference lines immediately prior
to the gas streams entering the analyser. Provision of a manually
operated valve enabled the reference gas to be passed through both cells
of the analyser to obtain a zero reading.

Four different gas analysers have been used at Cape Grim to date.
They include instruments with both series and parallel detector types
(Pearman, 1980). Table 2.1 summarizes their periods of usage and
characteristics.

A UNOR 5B (H. Maihak AG, Hamburg, W.Germany) was used in the early
investigations. 1Its original free-standing position on a bench proved
unsatisfactory due to the sensitivity of the microphonic detector to
vibrations of the trailer induced by the movement of personnel or the
wind. The instrument was therefore mounted on an aluminium post set in
the ground and protruding into the trailer through a hole in the floor.
This system was continued when the UNOR 5B was replaced by a UNOR 2 in
September 1976. In September 1977 a URAS 2T (Hartmann and Braun, AG,
Frankfurt/Main, W.Germany) took over as the monitoring instrument. This
was mounted in a large standard rack which in turn was bolted to a more
substantial mounting through the van floor into the ground. All the
operation timing, valving and flow metering equipment was also built into
this rack and the analyser thermally insulated to improve its stability.

Operation timing: In the original equipment the timing was provided
by electro-mechanical cam-timers. A sequence of 50 minutes of sample air
followed by 5 minutes of each of the span gases proved to be adequate
after an initial testing period using a 20 min, 5 min, 5 min sequence.
During the initial period (April-June 1976) there were no permanent staff
operating the station and the equipment was designed for remote,
automatic operation with only intermittent attention to change gas
cylinders, etc. In order to conserve gas mixtures and recorder charts, a
second timer was incorporated which energized the system for six out of
each twelve hours centered on midday and midnight. The air pump, gas
selection timer and recorder chart drive were controlled in this way. As
the gas cylinder regulators had to be left open during unattended
operation, an on/off solenoid valve, operated from the same timer, was
installed in each gas line to ensure that no gas was lost in the period
when the system was closed down or in the event of power failures. 1In
early 1977 an electronic timing circuit was built to replace the
cam-timers. This incorporated a selection facility whereby the permanent
personnel now at the station could select whether the monitoring was to
be continuous or on a 6 hr on/6 hr off cycle depending on the conditions
expected. Manual switching facilities were available on all valves to
allow any of the gas flow rates to be adjusted. By mid-1978 supplies of
calibration and reference gases had improved and the equipment plumbing
had been upgraded to such an extent that the CO2 was continuously
monitored most of the time.




Data acquisition: Prior to the introduction of data logging
equipment, the gas analyser outputs were recorded only on potentiometric
recorder charts. The hourly CO_, data were later extracted from the
charts manually and placed on computer files along with hourly mean wind
speed and direction data from Woeffle recording anemograph charts
(W. Lambrecht, KG Gottingen, W. Germany). In steady baseline conditions
the CO_, reading in the final five minutes prior to calibration was
considéred to give suitable accuracy.

In February 1978 a 9-channel data logger was installed to collect
information from the CO, and auxilliary meteorological instruments
including wind speed and direction, the analogue recorder charts being
retained as backup for 002 and wind direction.

The seguence of integration of the NDIR signal for each hour is
illustrated in Figure 2.4. Basically 5 min were allowed in each hour for
the observation of each span gas and 50 min for measuring the
atmospheric CO_ concentration. Because of the slow response of the
instrument, however, a 1 or 2 min equilibration time was required after
each gas change before signal integration commenced. The span gas
signals were then integrated for 2 x 2 min periods and the atmospheric
signal for 4 x 12 min periods.

Gas Selection Analyser Data Logger

Sequence Qutput Sequence
5mins § —_1min equilibration
low reference - ] 2x2 min_integrations
5 mins ‘*‘ =1 min equilibrdtion
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The cassette recordings made by the data logger, each containing up
to about 2 weeks CO, and meteorological data, were returned to the
Aspendale laboratory and the CO, concentration calculated as follows:
The output voltage associated wf%h both the Hispan and Lospan gases was
estimated for the mid-point of each sampling period by linear
interpolation between successive hourly observations. The instrument
sensitivity or scale factor (a) was calculated using the relationship,

-1
o = (CHi - CLO)/(VHi - VLO) ppmv mV . Ao ()
where C_. and CL , V.., and V are the concentrations of the high and low
span gases and %he corresponding output voltages respectively. The
concentration of the sample gas (CA), in ppmv, is then determined from

Gt S NG e ROV oS e ey S > aferu(2)
where V. is the output voltage corresponding to the air sample being
analyseé} The assumption implicit in Equation (2). is that the instrument
voltage response is linear with respect to concentration in the range of
measurement. The concentration C_ requires correction when the
carrier-gas composition of the reference gases (CO_, in N, throughout the
period of observation described here) differs from the gas being measured
(CO2 in air). These corrections are described in Section 2.1.3 below.

The four values of the CO_, concentration obtained in each hour were
averaged to give an "hourly" mean while a standard deviation was
calculated as an indication of the within-hour consistency and thus
quality of the data.

Mark II instrumentation: The permanent laboratory at Cape Grim was
built during 1980-81, the new (Mark II) CO, instrumentation being
installed in June 1981. Whilst the general f%yout is the same as shown
in Figure 2.2, some changes in detail have been made. Air from a high
volume general intake 10m above the laboratory roof is passed through the
full length of the monitoring room (Baseline 1981) in a 5 cm o.d.
stainless-steel duct at a flow rate of 700 ¢ min ~. The 10 m stainless-
steel intake only became available in mid-October 1981, a temporary
P.V.C. intake approximately 3 m high being used in the interim.
Distributed along the laboratory duct are tapping points, fitted with
stainless-steel shut-off and non-return valves, from which ambient air
can be sampled for the various experiments. Most of the CO_ monitoring
equipment is mounted on panels in a single standard rack, stainless-steel
tubing being used for interconnecting plumbing.

The cryogenic drying system was upgraded by the inclusion of a -80°C
cooling bath. Small, interchangeable drying tubes in both the
calibration and sample gas lines are immersed in a cold ethanol bath.
Cooling to -60°C to -80°C is provided by a CryoCool CC-100 cooling probe
(Neslab Instruments D.I.S.C., Inc., Portsmouth, NH, U.S.A.). To aid
inspection and to avoid the cryodrier tubes in the air line blocking too
rapidly, they were built of glass and have a volume much larger than the
0.64 cm o.d. stainless steel tubes in the span gas lines (Figure 2.3b).




However, after initial tests with this system, it was found necessary to
return to chemical drying in July 1981 until an efficient condenser trap
in the predrying (1°C) refrigerator was developed in June 1982. This
consists of a 0.64 cm o.d. stainless steel coil mounted vertically in the
refrigerator, at the base of which is a T-piece (Figure 2.3c). The
horizontal arm of the T leads the air stream to the cryodrier whilst the
vertical arm terminates at a solenoid valve through which any condensate
can be drained. For this purpose the solenoid operates for 4 secs every
hour when the span gases are being run by the operation timer. This is
better than a normal glass condenser in that the dead space available for
air stagnation is minimal. During the period of development of this
system chemical predrying had to be used intermittently. Small chemical
driers are still used in the final stage before the analyser. The
analyser in the Mark II system is a URAS 2T instrument (S/No.30827270)
which is mounted in a special, removeable cradle in the rack. Although
the monitoring room is temperature controlled, the analyser is surrounded
by panels of insulation material to ensure that external temperature
effects are kept to a minimum. Provision for a 'Calibration' mode as
described in Pearman (1980) is built into the system. Extra valves allow
for the connection of up to four Secondary Standard gas mixtures. These
can be run in a seguence with the routine working mixtures at suitable
intervals to keep an ongoing check on the calibrations of the working
gases and the analyser characteristics. The new analysis system was
accompanied by a new operation timer and data logging unit. Either
'monitoring' or 'calibration' mode can be selected by a panel switch and
any of the gas flows can be switched manually to the analyser as
required. The same monitoring sample/calibration time sequence as in the
original system was retained but the individual integration periods are
different,

The new data logger and acquisition system was introduced in July
1981, the equipment being designed and constructed at Aspendale (Bennett,
1984). Minute by minute integrations of sixteen channels of data can be
monitored and recorded digitally on magnetic tape cassettes. A dual
cassette-drive mechanism automatically changes cassettes after 3 days of
information is recorded.

The carbon dioxide calibration sequence on the new system is
slightly different tc the Mark I equipment in that the Hispan calibration
precedes the Lospan calibration each hour. The uncorrected concentration
is calculated using the last 2 minutes of the Hi- and Lo-span periods.
The same linear interpolation is then used to evaluate any drift in the
analyser response between successive calibrations. The equations for the
computation of uncorrected and corrected concentrations are identical for
both the Mark I and Mark II instrumentation.

2.1.3 Gas calibration and carrier-gas correction: The Tertiary
Standard gas mixtures (span or working calibration gases) used at Cape
Grim are calibrated by comparison with WMO Secondary Standards held at
Aspendale. This means that the concentration values ascribed can be
related to those from other stations in the WMO BAPMoN. Detailed
descriptions of the calibration techniques used are given elsewhere
(Beardsmore et al., 1978; Pearman et al., 1983), After use at Cape Grim
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the gas mixtures are returned to Aspendale for final calibration. Tables
2.2 and 2.3 summarize the usage of span gas cylinders at Cape Grim since
the program's inception. The cylinder designation is an 'in house'
numbering system for use in identifying the span gas cylinders in later
computation processes. Gases used in the CO, monitoring programs at
Aspendale are calibrated at intervals during their use in order to
identify any concentration drifts which may occur with time (Pearman
et al., 1983). The logistics of the Cape Grim gas supply have precluded
the use of this method to date although the introduction of regular

in situ calibrations as described in Section 2.1.2 will improve our
ability to detect concentration changes in the working gases. Full
cylinders of span (and reference) gases are calibrated initially at
Aspendale and shipped in batches to Cape Grim. When they are depleted in
pressure to approximately 2500 kPa. they are returned to Aspendale for a
final calibration. Any drifts in concentration between the two
calibrations are assumed to be linear with time and a final, mean CO
concentration is ascribed to the cylinder. Although periods of actuéi
usage of the mixtures were not prolonged, transport and storage times
could increase the period between the initial and final calibrations
quite substantially. An inspection of Tables 2.2 and 2.3, however, shows
that only 11 of 85 (13%) recalibrated cylinders used to date drifted by
more than 0.4 ppmv in periods up to 23 months. Thus, in most cases, a
mean concentration value will be in error by < 0.2 ppmv. No gas mixture
in the Tables show a drift of more than 0.8 ppmv. On several occasions
cylinders were inadvertently completely emptied and no final calibration
(NFC) was possible. In these cases the initial CO2 concentration value
had to be used.

The CO. concentrations for air samples computed using NDIR gas
analysers cdlibrated with CO_/N_ gas standards require a correction
factor to be applied (Bischof, 1975; Pearman and Garratt, 1975; Pearman,
1977). The detailed description of the methods used to determine these
carrier-gas correction factors for the analysers used in the Cape Grim
program is given in Pearman et al. (1983). The correction factor (F) has
the form F = A + B C., where A and B are experimentally determined
constants and C_ is ﬁ%e apparent CO, concentration. The values of these
constants for each analyser are included in Table 2.1. Where the
tabulated values differ from those given in Pearman et al. (1983), the
changes have resulted from subsequent tests using a larger suite of
Secondary Standards and, in some cases the omission of data from
cylinders where concentration drift was suspected. The true value of CO
concentration (C_). can then be determined by the equation C_ =F x C_.
In accordance wi%h WMO recommendations (WMO, 1981), COZ/N calibration
gases were replaced with CO_ /air mixtures at Cape Grim on 2 November
1982, thus eliminating the nécessity for carrier gas correction.

2.1.4 Flask sampling: Air samples have been collected in 0.5 %
glass flasks at intervals and returned to Aspendale for analysis. A
comparison between the CO,_ values from the flasks and those from the in
situ program enable a chegk to be kept on the equipment and procedures at
Cape Grim. The flask sampling equipment used in the temporary laboratory
is illustrated in Figure 2.5(a)




11

Cylinder Material of Approx. Period of Use Approx. Approx.Upward
Construction Capacity at Period Concentration
Design- S/No. (S=Steel) Atmospheric From To Between Drift During
ation (A=Aluminium) Pressure Cal'ns Period
(m3) (months) (ppmv)
T26 TU966 S 6 1.4.76 13.6.76 = NFC
B/L4 ALSA4629 A 3 19.6.76 26.7.76 - NFC
BEL ALSB1401 a 3 13.9.76 10.10.76 - NFC
BE5 ALSB1410 A 3 11.10.76 7.11.76 - NFC
BE10 ALSB1394 A 3 7.11.76 22,11.76 3 .1
BE2 ALSB1411 a 3 22.11.76 10.12.76 3 0%
BE7 ALSB1440 A 3 10.12.76 30.12.76 3 -.1
BE11l ALSB1416 A 3 3041:2.1765 118, 5177 3 o]
BES8 ALSB1406 A 3 18- 1 T~ 4562077 2 -.2
BE13 ALSB1409 A 3 A q 2=lile 5250 25177 4 Jik
BE18 ALSB1439 A 3 25 D2 N5 w28 12277 See Lospan
BE15 ALSA4581 A 3 28,072, 778 122, =3377 4 .3
BE2 ALSB1411 A 3 22 #3737 T 2514 7] 4 2
BE17 ALSA4629 A 3 12 M AZ 7% =) Ok INANT 7 4 .3
BE21 ALSCB492 A 3 29. 4.77 19, 5.77 2 okl
BE23 ALSCB4B0 A 3 19,5577 7. 6.77 2 52
BE22 ALSC8529 A 3 Trot'6 N Tt )27 25168747 5 .3
BE19 ALSC8503 A 3 27 6T 22001 5 .1
BE20 ALSC8486 A 3 224777923, 19N T 5 82
BE26 ALSA4579 A 3 23, 9.77 2.,12.77 6 .8
BE45 ALSE4607 A 3 201287788 21 RTS8 7 .2
BE35 ALSD3404 A 3 24.02N 785 12 45,78 8 0
BE24 ALSB1406 A 3 12. 5.78 23. 6.78 11 .5
BE29 ALSB1401 A 3 23. 6.78 18. 8.78 13 o2
BE39 ALSE4886 A 3 18. 8.78 23.10.78 13 ~-.1
BE30 ALSD3387 A 3 23.10.78 22.12.78 15 0
BE33 ALSD3403 A 3 22.12.78 20. 2.79 10 52
BE34 ALSD3396 A 3 20. 2.79 9. 4.79 15 .3
BES50 ALSA4667 A 3 9. 4.79 981 5479 9 .3
BE47 ALSB1429 A 3 9. 5.79 280072579 - NFC
BE51 ALSC7087 A 3 2 w18 1207 179 - NFC
BESI] 23. 7.79 28, 8.79]
BE44 ALSE4616 A 3 20WL7=797 “93 - byl 70 See Lospan
BE40 ALSE4610 A 3 28. 8.79 24.10.79 16 .1
BE46 ALSE4612 A 3 24.10.79  4.12.79 7 .2
BE54 ALSD3444 A 3 4,12,79 24.12.79J 6 ~-.2
BE54] 28. 3.80 15, 4.80
BE5S5 ALSD3456 A 3 24.12.79 12, 2.80 4 -.4
BE58 ALSD3441 A 3 12, 2.80 28. 3.80 6 =193
BE60 ALSE4605 A 3 15. 4.80 13. 6.80 5| =573
BE64 ALSB1438 A 3 13. 6.80 4. 9.80 8 3
BE61 ALSD0430 A 3 4. 9.80 7.10.80 8 >
BE68 ALSC8486 A 3 7.10.80 5.12.80 11 Ik
BE69 ALSN1201 A 3 5.12.80 9 &2 81! i7) il
BE70 ALSN1204 a 3 9. 2.81 15, 4.81 10 ==
BE72 ALSN1195 A <) 15. 4.81 25, 6.81 10 JiI,
BE75 ALSN1203 A 3 25. 6.81 27. 8.81 14 =3
BE76 ALSE4886 A 3 27. 8.81 30.10.81 7 -.1
BE77 ALSN6866 A 3 30.10.81 30.11.81 23 )
MARK II
BG68 ALVA437 A 6 4. 6.81 12. 1.82 14 2
BG70 ALVA442 A 6 12, 1.82 26. 5.82 16 .2
BG75 ALVF 288 A 6 26, 5.82 2.11.82 12 .5
GA4 ALVA180 A 6 2.11.82 31, 3.83 6 .2
Table 2.2 Summary of Hispan Tertiary standard gases used during the course of the Cape Grim

CO, monitoring program. All were CO. in nitrogen mixtures until 2nd November 1982
whén the system changed to CO_. in %4ir standards. The 'See Lospan' notation
indicates that these gases .were used mainly as Lospan mixtures and the data for
their calibration period and concentration drift are contained in Table 2.3. 1In
some cylinders no final calibration (NFC) was possible after usage at Cape Grim.
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Cylinder Material of Approx. Period of Use Approx. Approx.Upward
Construction Capacity at Period Concentration
Design- S/No. (S=Steel) Atmospheric From To Between Drift During
ation (A=Aluminium) Pressure Cal'ns Period
(m3’ (months) (ppmv)
T27 AAF034 S 6 1. 4,76 13. 6.76 7 .8
B/L3 ALSA4667 A 3 19. 6.76 26. 7.76 - NFC
B/L1 ALSA4654 A 3 13. 9.76 10.10.76 3 .5
BE6 ALSB1398 A 3 11.10.76 . 7.11.76 3 0
BE8 ALSB1406 A 3 7.11.76 22.11.76 2 .3
BE9 ALSB1412 A 3 22.11.76 24.12.76 3 -.1
BE14 ALSA4596 A 3 24.12.76 7. 1.76 2 -.2
BE12 ALSB1438 A 3 A5 A 77= " 18 52k 77, 4 Al
BE4 ALSB1397 A 3 18. 2.77 7. 4.77 8 !
BE18 ALSB1439 A 3 7. 4.77 9. ) 5L, 5 .3
BE16 ALSA4667 A 3 9. 5.77 17. 6.77 2 =2
BE9 ALSB1412 A 3 17,8 06 S a1 2P 77T 5 .1
ET2 ALSB1417 A 3 12. 7.77 17.10.77 4 4
BE28 ALSA4654 A 3 17210.77 "“21.12577 6 .5
BE12 ALSB1438 A 3 21.12.77 3:'52.78 - NFC
BE36 ALSD3400 A 3 3. 2.78 20. 4.78 8 0
BE32 ALSD3397 A 3 20. 4.78 10. 7.78 10 0?3
BE43 ALSE4608 A 3 10. 7.78 18. 9.78 9 .3
BE27 ALSB1440 A 3 18. 9.78 7.11.78 16 T2
BE42 ALSE4619 A 3 7.11.78 12. 1.79 15 =
BE49 ALSC4673 A 3 12. 1.79 20. 2.79 6 5
BE31 ALSD3402 A 3 20, 2.79 18. 4.79 11 0
BE38 ALSE4609 A 3 18. 4.79 11. 6.79 9 Spiil
BE44 ALSE4616 A 3 11. 6.79 20. 7.79 - NFC
BE44] 235 37.795 25'% 7.79]
BE5S1 ALSC7087 A 3 20. 7.79 23. 7,79 See Hispan
BE52 ALSB1415 A 3 25. 7.79 5. 9.79 11 .2
BE48 ALSB1412 A 3 5. 9.79 26.10.79 11 32
BE53 ALSD3404 A 3 26.10.79 7.12.79 7 .4
BE56 ALSB1440 A 3 7.12.79 23. 1.80 4 Al
BE41 ALSE4606 A 3 23. 1.80 12, .2.80 - NFC
BES57 ALSE4608 A 3 12. 2.80 5. 3.80 6 0
BE54 ALSD3444 a 3 5.-3.80 6. 3.80 See Hispan
BE62 ALSC7084 A 3 6. 3.80 8. 5,80 2 55
BE59] ALSF0684 A 3 8. 5.80 20, 6.80] 5 0
BE59 10. 7.80 22. 7.80
BE63 ALSD0364 A 3 20. 6.80 10. 7.80 5 .5
BE66 ALSD3397 A 3 22. 7.80 15. 9.80 4 .2
BE65 ALSE4606 A 3 15. 9.80 7.11.80 11 0
BE67 ALSA4629 A 3 7.11.80 29.12.80 11 0
BE71 ALSN1199 A 3 29.12.80 23. 2.81 7 =3
BE73 ALSN1202 A 3 23. 2.81 13 95k.81 10 -.2
BE74 ALSN1200 A 3 1. 5.81 1. 7.81 10 0
BG69 ALVA447 A 6 1. 7.81 23.10,81 8 -.3
BE78 ALSE4609 A 3 23.10.81 30.11.81 14 .1
MARK TII
BG65 ALVA215 A 6 4, 6.81 8.12.81 8 = 2!
ET40 ALSK0046 A 3 8.12.81 12. 2,82 8 .1
BG81 ALVF285 A 6 12.532.82 214557 /82 8 .6
BG82 ALVF291 A 6 14. 7.82 2.11.82 16 6
GA2 ALVD219 A 6 2,11.82 31. 3.83 6 =-.1
Table 2.3 As for Table 2.2 but for Lospan standard gases. The 'See

Hispan' notation indicates that these gases were used
mainly as Hispan mixtures and data for their calibration
period and concentration drift are therefore contained in
Table 2.2.
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Figure 2.5 Schematic diagrams of the flask sampling equipment used at

Cape Grim, (a) in the temporary laboratory, and (b) in the
new permanent laboratory building.

A 0.64 cm o.d. copper inlet tube passed through the wall from the
sampling point above the upwind side of the caravan. A metal bellows
pump drew in air at about 10 £ min and passed it through a stainless
steel surge-damping flask and a drying tube to the glass sampling flask,
a gauge indicating overpressure in the flask. Provision of a 3-way ball
valve and an air bleed (shut when collecting air samples) enabled the
equipment to be used for collection of samples for other purposes as
well. CO, concentrations of the flask samples were determined on the
Aspendale “analysis system (Beardsmore et al., 1978). While the equipment
always remained basically the same, changes in its position in the
caravan necessitated the length and position of the inlet tube to be
altered occasionally.

With the shift into the new laboratory, a new pump unit was
constructed which was dedicated solely to the collection of flask samples
(Figure 2.5b). 1In this case air is drawn by the pump through a drying
tube and filter from one of the tapping points on the main laboratory air
duct and passed to the collection flask. A pressure gauge and relief
valve on the outlet of the pump respectively monitor the flask filling
and protect the pump valves. 1In both systems the flasks were flushed for
4-5 min before the sample was trapped.
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In the first 15 months of the station's activities, collection of
flask samples was infrequent and randomly timed. However, since
September 1978, two or three flask samples have been collected (on a
fairly routine basis) at one to two week intervals, weather and staffing
conditions permitting.

2.1.5 Problems: Conditions in the temporary laboratory were rather
harsh for the precision monitoring required. The gas analysers, with
their microphonic detectors, were particularly susceptable to mechanical
vibration caused by the wind on the exposed walls of the caravan. Even
mounting them on posts in the ground did not entirely alleviate the
situation in very windy conditions.

Failures (mainly short term) in the mains power supply occurred
quite frequently, particularly in the first three years of operation.
With the commencement of construction of the new laboratory in February,
1980 (Baseline, 1983), the supply 1line and mains transformer were
upgraded and power failures became less frequent. 1In order to minimize
their effects, the operation timers, data logger and gas control
solenoids were operated from 24 volt heavy-duty accumulators which were
constantly trickle charged. Thus, although power failures affected the
analyser, chart recorder and pump, if power returned within approximately
48 hours (the discharge time of the batteries), the system automatically
resumed operation with its timing sequences undisturbed. The new
building is equipped with facilities for automatic backup power
generation and the problem has thus been eliminated.

Between February 1980 and the completion of the new laboratory some
baseline data may have been lost as a consequence of the building
activities. These losses were caused by extra personnel moving within
the caravan causing excess vibration and disturbances to the temperature
stability as well as actual contamination of the air. However, as the
new building was downwind of the caravan when baseline conditions
prevailed, contamination episodes would have been intermittent and
minimal.

Checking on the operation of the CO_ program has been made difficult
by the relatively long periods between ghe acquisition of the data and
the final computation of the CO_ concentrations. BApart from such things
as power failures and major con%amination episodes which show up readily
on the analogue recorder charts, slow drifts in equipment characteristics
have been almost impossible to detect at the station to date. Not until
the span gases have been recalibrated and calculations completed can a
final assessment be made, although tentative decisions can be taken on
the basis of comparisons between the analogue charts and flask data.
Thus, a lag of several months can occur before a malfunction of the
system is corrected, leading to a decrease in the precision of the
results or even a loss of data altogether. This problem has recently
been remedied to some degree with the installation at the station of
standard surveillance cylinders as described in Pearman (1980) and in
Section 2,1.3. Further improvement will follow the establishment of on-
site data handling by station staff using a dedicated computer system.




2.1.6 Data handling at Aspendale: The original computer system at
Aspendale which was used for data processing consisted of a Hewlett
Packard M-1000 processor, a 120 megabyte disc drive, plotter, printer and
magnetic tape unit. A cassette reading unit designed in the Division was
interfaced to a Hewlett Packard 2100 processor to enable the reading of
data cassettes from Cape Grim., These functions were expanded over the
period of the study to include a Hewlett Packard F-1000 processor.

During 1983, 2 Hewlett Packard A-700 processors and 2 120 megabyte
disc drives were purchased for real time acquisition and processing of
data in the new laboratory at Cape Grim. Together with a magnetic tape
unit, printer and several visual display units this hardware will be used
in the future to provide on-site data processing facilities.

However, one processor, disc drive and the magnetic tape unit have
been relocated temporarily at Aspendale during 1983/84 to facilitate
software development and processing of earlier data.

During the years since the installation of equipment at Cape Grim,
there has been constant development of the software and data processing
and editing procedure designed to ensure the integrity of the final data
sets. To achieve this, processing has been subdivided into the three
distinct stages of processing, editing and selection.

Processing (see Appendix 9B, 9C): This involved the reading of raw
data from digital cassettes and the subsequent calculation of hourly
means of CO_, concentration and meteorological parameters. Standard
deviations o% the individual readings contributing to each mean were also
calculated. For data collected using the Mark I system, the sequence of
events was as follows:

gLs Extract raw data (counts) from cassette,
2. Time mark raw data,
S8 Compute uncorrected values of COZ’

4. Apply carrier-gas correction,

5. Compute associated meteorological values,

6. Check that CO2 and meteorological values are within reasonable
limits, :
/% Compute hourly means and standard deviations for all parameters,

8. Print out hourly means.

In the period February 1978 through September 1981, 103 Mark I data
cassettes were acquired. These produced approximately 250,000 records of
raw data which were reduced to about 31,000 hourly mean values with
standard deviations. The time marked raw data and unedited hourly means
were stored on magnetic tape and as hard copy printouts.

15
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As the Mark II data logger recorded time information and 16 channels
of millivolt readings at 1 min intervals, a separate suite of programs
was needed to carry out the initial processing of the data collected by
that system. A suite of 8 programs was developed. (See Appendix
9H, 9I). Each data cassette produced over 4000 records with 180 Mark ITI
cassettes being accumulated until the end of 1982. The initial transfer
of data from cassette to disc file and magnetic tape was essentially the
same as that outlined above for Mark I data. The 3 subsequent stages of
processing were:

(I) Conversion of sequential raw data files of millivolt readings
to direct access files for rapid processing,

(II) Processing of direct access files to produce carrier-gas
corrected CO, concentrations in hourly means (with standard
deviations) éggether with wind speed and direction for both the
3m and 10m instruments. Up to 6 data cassettes (18 days) of
raw data could be processed at one time,

(ITII) The direct access output file from Stage (II) was reformatted
to a sequential access output file, compatible with the Mark I
editing, and selection programs.

Editing (see Appendix 9D, 9E): Editing involved the removal of
spurious data logged during periods of instrumental adjustments and power
failures. Where backup data for CO., wind speed and wind direction were
available these were extracted from“analogue charts and inserted into the
data set suitably flagged for future identification. The sequence of
editing the hourly mean data was as follows:

a. Concatenate individual result files (CO,, wind speed, wind
direction) into yearly files and save tﬁese on magnetic tape,

b. Create files of dates/times to be removed from yearly files,
one file for each parameter monitored,

c. Create files of insert backup data for C02, wind speed and wind
direction,
d. Edit out hourly means using the files created in b,

e. Insert backup data using files created in c,

i2o Store edited yearly files of hourly means and standard
deviations on magnetic tape and produce print out.

Selection (see Appendix 9F, 9G): Having produced a reliable data set
an attempt was made to select data which were representative of baseline
or background conditions. The selection procedure was as follows:

(i) The number of hourly means in each month was established and the
yearly edited files subdivided into monthly files,
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(ii) These were subjected to appropriate selection criteria
producing monthly files with baseline data flagged. Hard copy
was produced giving monthly means of daily averages.

The selection criteria investigated were:

TN Consistency of CO_, data within specified limits (e.g. 0.3 ppmv)
over a specified period (e.g. 5 hours),

B. Wind direction in a specified sector (e.g. 190-280°),

C. Wind speed greater than a specified value (e.g. 18 km hr-l),

D. Standard deviation of individual values within an hour less
than a specific value (e.g. 0.2 ppmv),

E. Various combinations of A through D.

The criteria used in the present presentation are described in
Section 3.

(iii) Difficulties encountered due to the use of selection criteria
on data at the beginning or ends of each month and the
complexities of handling many monthly files have been recently
overcome using a program which treats the entire data set in a
single run. Data are subdivided into yearly files prior to
storage on magnetic tape.

(iv) The selected files were the input files for a further program
which produced hard copy of daily, monthly and annual means
(either complete or selected data) together with associated
standard deviations and numbers of data points (see Appendices
1, 2 and 3).

2.2 Mawson (67°37'S, 62°52'E)

2.2,1 ©Site: Mawson (Figure 2.6) is one of the three permanent
research stations operated by the Antarctic Division of the Australian
Department of Science and Technology (DST) on the Antarctic continent.
It lies at the southern end of a horseshoe-shaped rocky area enclosing a
small, sheltered, deep-water harbour (Antarctic Division, 1982). The
level of the area gradually rises until it meets the continental
ice-sheet 300-400 meters inland. South-easterly katabagic winds from the
ice plateau prevail at a mean annual speed of 40 km hr making Mawson
one of the windiest places on earth (Betts, 1981).

2.2.2 Monitoring techniques: CO, monitoring at Mawson involves the
collection of discrete air samples in 0.5 £ glass flasks for later
analysis at Aspendale. Each summer a number of flasks is sent to the
station on the annual supply ships. The air samples are collected
throughout the year by personnel of the Australian National Antarctic
Research Expeditions (ANARE), stored and returned to Australia on the
next vear's relief ships. Sampling frequency was originally restricted
to a pair of flasks each month, the conditions being selected by the
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operator so that there was no possibility of contamination from station
activities. When interest was aroused regarding the period of ice-pack
break~up in summer, from December 1981 the sampling frequency was
increased to two pairs of flasks each month (at approximately 2-weekly
intervals) between December and May each year and one pair for each of
the other months.

The semi-portable pump unit used at Mawson is basically the same as
that used at Cape Grim (Figure 2.4b), the main difference being that
cradles are provided for two flasks to be side by side in it's carrying
box. For various reasons the pump unit and it's operating position have
had to be modified from time to time in the course of the experiment.
The original unit in December 1977, had the metal-bellows pump driven by
a 12 vd.c. battery-powered motor. On sampling days it was taken upwind
from the Cosray building (see Figure 2.6) where it was stored and a
collapsible, 1.5m high intake tube fitted to the pump intake. The two
flasks connected to the system were filled concurrently, the observer
keeping as far downwind as possible, the equipment then being returned to
storage where the accumulator was recharged. In this unit no provision
was made for drying the air samples at the time of collection. Drying
was done prior to analysis at CSIRO. In January 1978, a fire in the
Cosray building caused some damage to the pump unit and resulted in the
sampling site being shifted to the vicinity of the Science building where
the equipment was now stored.




This unit remained operational until November 1979, although failure of
the inbuilt accumulator meant that an extra battery had to be carried out
with the unit. In March 1979, the sampling site was moved to the high
area upwind of the station near the Aeronomy building. A new pump unit,
delivered to the station in December 1979, was driven by a 230V 50Hz
motor at the end of a long extension lead and a chemical drying tube was
fitted to the pump inlet for the first time. A valve was also fitted to
allow the two flasks to be filled consecutively, rather than at the same
time, thus giving duplication in the event of contamination during one
filling operation. Because of the extreme discomfort to the observers
when operating the eguipment in exposed positions, the intake was
modified so that it projected from the corner of the Science building
into the wind flow while the operator was somewhat protected in the lee
of ‘the building. This was not entirely satisfactory from the monitoring
viewpoint as the operating site had to be at the downwind end of the
building. In March 1980, the equipment was therefore moved to a
semi~permanent position inside the Science building. A fixed copper
inlet tube to the pump unit was passed through the wall at the upwind
(SE) corner of the building, the intake being about 3m from the ground
and pointing downwards to avoid the entry of any precipitation. Besides
adding to the comfort of the operator, the system also avoided the
thermal shock previously experienced by the glass flasks when taken
indoors after being filled. This arrangement remained until December
1981, when the proximity of building activities on new living quarters
threatened possible contamination at the sampling site and the equipment
was shifted to the unused ionospheric observatory (IP50) building. A
2.5m long, permanent intake tube brings air from about 0.5m above the
upwind end of the observatory roof to the pump unit inside.

2.2.3 Problems: There appear to be few problems with the
monitoring system at Mawson. The fact that the sampling schedule
involves only one or two days per month means that the operator is able
to choose when there is virtually no possibility of anthropogenic
contamination. There has been no evidence to date of any problems
induced by the long storage times for some of the samples, particularly
since they have been dried during collection. The main loss of data
occurs with occasional breakages of the glass flasks during their
shipment between Australia and the Antarctic and back.

2.3 Macquarie Island (54°29'S, 158°58'E)

2.3.1 sSsite: Macquarie Island is located in the sub-Antarctic
westerly wind belt. It is a long narrow island some 37 km long by 3 km
wide (Antarctic Division, 1982; Betts, 1981) and consists mainly of a
plateau about 300m high. Although no trees grow on the island, it is
well endowed with grasses and succulent species. The research station
operated by the Antarctic Division (DST) is situated on a low narrow
isthmus near the northern end of the island (Figure 2.7) from which
position an oceanic wind fetch can be experienced from two directions.
As the station is in a belt of predominently westerly winds, CO
monitoring is carried out mainly when the winds are from the
north-westerly quadrant although, on occasions, consistent CO
concentrations have been observed when they are from the south-east.
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2.3.2 Measurement technique: The CO, monitoring program at

Macquarie Island is based on an in situ ADC, type 225, NDIR gas analyser
(Analytical Development Company Limited, Hoddesdon, Hertfordshire,
England). It is a parallel-cell type instrument which is capable of
being operated in either an absolute or differential mode with a flowing
reference gas. In this program it is used in the 25-0-25 ppmv
differential mode. The auxilliary gas control equipment is of basically
the same configuration as that at Cape Grim. Air is drawn through a 0.95
cm o.d. Dekabon '1300' tube (Olex Cables Ltd., East Brunswick, Victoria)
from a position approximately 1m above the Ozone laboratory (see Figure
2.7). It passes through a flask to extract any liquid water and a dust
filter before being delivered by the metal-bellows pump to the gas
control solenoid valves via two chemical drying towers (Dehydrite) each
fitted with a glass-wool filter. No refrigerated or cryo~drying stage is
used. When the experiment commenced in 1979, an electro-mechanical
cam-timer automatically controlled the operation of the valves in the
same sequence as that at Cape Grim (i.e. 50 min sample, 5 min Lospan, 5

min Hispan). In February 1982, this operation controller was replaced by
a solid state electronic unit which served the same functions. To
simplify synchronization, this is equipped with a push-button facility to
initiate the timing sequence. In both old and new units, override

switches allow manual control for the setting of gas flow rates. As with
the Cape Grim system, all gas flows to the analyser are via 7 micron
Swagelok filters and are monitored by flowmeters. No final chemical
drying tubes are fitted in the Macquarie Island equipment. The flow
rates of the span gases are adjusted by needle valves whilst that of the
sample air stream is controlled by the second air-bleed tap. The ADC
analyser differs from the URAS instruments in that it has a built-in




provision for flushing the IR-source housing with CO_-free air and
providing a CO_-free reference gas when operating in the absolute mode.
This facility %akes the form of a small pump which draws ambient air
through a CO_-stripping tower containing soda lime. In order to avoid
changing the“chemical in this built-in tower too often, two external
glass towers have been provided. These contain soda asbestos and
dehydrite to remove the CO, from and predry. the air respectively, before
it enters the analyser housing. The analyser output is recorded on a
potentiometric chart recorder..

Although continuous, year-round operation is possible with this
equipment, the logistics of supplying large quantities of reference and
span gas mixtures and chemicals to the station, make it impractical.
Enough supplies are sent to the island each year to enable CO_ to be
measured on three or four days per month. When the weather gives an
indication of baseline conditions approaching, the operator activates the
equipment and, after a suitable warming-up period, initiates the
automatic timing sequence. After monitoring periods of between 8 and 30
hours the experiment is shut down until the next selected time. Thus,
the operators choose monitoring periods when they expect baseline
conditions to prevail and the gas and chemical supplies are not wasted in
non-baseline weather.

2.3.3 Analysis technique: No data-logging facilities are included
in the system, the CO_ concentrations being determined by manual analysis
of the analogue chart records. The mean output for the 50 minutes of
sample air flow and the mean values for the Hispan and Lospan gases
before and after the sampling periods are extracted from the charts and
the hourly mean CO2 concentration calculated by the same formulae used in
other programs.

Table 2.4 Summary of Tertiary Standard gases used in the course of
the Macquarie Island CO, monitoring program. All were
mixtures of 002 in nitrogen contained in aluminium

cylinders.

Cylinder Approx. Period of Use Approx. Approx Upward
Capacity Usage Period Concentration
at Atmos (H-Hispan) Between Drift During

Designation §/No. Pres§ure (L-Lospan) From To Calibration Period
(m”) (months) (ppmv)

ALSC8486 17.4.79 13

ALSA4654 17.4.79 12

ALSE4619 31.10.79 16

ALSB5029 31.10.79 18
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10.6.80

ALSC8492

ALSKO0044 2.12.80 16

ALSK0049 9.5.81 17

ALSK0043 16.4.82 29

16.4.82 16

ALSD0580

ALSB1429 11,8.82 29
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As with Cape Grim, the reference and span gases for Macquarie Island
are CO_, in N, mixtures and are calibrated at Aspendale before and after
use on the island. Table 2.4 is a summary of the mixtures used there to
date. The selection of a final concentration value for each mixture is
carried out in a similar manner to those for Cape Grim. Perusal of the
Table indicates that the drifts in mean concentration are of about the
same magnitude as those at Cape Grim, although there is generally a
somewhat longer period between calibration sets.

As all span gases used to date have been CO. in N mixtures, the
computed 'apparent' concentration of CO (CA) requires a correction
factor to be applied to take into accoung the carrier gas effect on the
analyser. The factor (F) deduced for the ADC analyser (S/No. 2020) used
on Macquarie Island is given as

F = 1.0106(£0.0036) + 0.77(*1.11) x 10_5 CA 5

CO_-in-air span gas mixtures will be supplied to the experiment from
Oc%ober 1983 in accordance with the recommendations contained in WMO
(1981).

2.3.4 Problems: Apart from the logistic problems mentioned above,
the main trouble has been noise and drift in the output signal of the
analyser. An attempt was made to lessen the signal drift due to changes
in ambient temperature in the laboratory where the instrument is housed,
by building an insulated enclosure around it. Noise induced by the
mechanical vibration of the building by wind and personnel, were reduced
at the end of 1980 by standing the analyser on a foam rubber mat. TIn
July 1981, it was found that some inconsistencies in the output trace
were due to the rubber air-bleed tubes perishing and splitting, thus
giving variable sample flow rates. Better flow control was obtained by
replacing the rubber hoses and screw clips with small brass taps.

About mid-1981 the response of the analyser began to deteriorate.
Sensitivity dropped and the signal became noisier and variable, leading
to the conclusion that the instrument was in need of maintenance.
Although part of the problem was traced to poor regulation of the station
power supply, the instrument was returned to Aspendale for maintenance
and recalibration between October 1981 and February 1982. In the course
of the maintenance it was found that the electronic vacuum tubes in the
instrument had degenerated. These were replaced and the analyser
returned to Macquarie Island where it, along with the new electronic
operation timer and a rebuilt panel for the chemical towers, was
installed in a new position in the Ozone laboratory. The adverse effect
of the unregulated mains power supply on the timing of the optical
chopper in the analyser persisted, however, and eventually the analyser
had to be modified to incorporate a stabilized 240V, 50 Hz power supply
to the chopper motor. To further smooth the chart recording in times of
mechanical vibration due to high wind, an RC filter network with a 6.7s
time constant was fitted across the recorded input terminals. Yet
another development arose when occasional surges on the mains voltage




caused the timing sequence of the new operation timer to be reset. While
no data are lost by this occurence, it is inconvenient in the analysis of
the charts and will hopefully be overcome by the installation of a mains
filter in the power supply to the unit in October 1983.

2.4 Southern Ocean Ships

Sampling technique: During each summer season the Antarctic
research stations are remanned and supplied by ships chartered by the
Antarctic Division, DST (Betts, 1981). On some of these relief voyages
expedition personnel collect air samples at intervals across the Southern
Ocean on their way from and to Australia. The equipment used for these
sample collections is similar to that used in the CSIRO aircraft CO
monitoring system (Beardsmore et al., 1978; Pearman et al., 1983). %
butyl-rubber inlet tube from the pump unit is attached to the ship as far
upwind as possible from any CO_ sources. Air is drawn through a chemical
drying tower by the pump and passed to one of a set (usually 6) of 0.5 L
glass flasks. After flushing for at least 4 mins, the flask taps are
closed, trapping an air sample at about 100kPa above ambient air
pressure. Power is supplied to the pump from batteries which can be
recharged on the ship. The sets of flasks are returned to CSIRO for
their CO_, content to be determined. Where possible, meteorological
parameters are also noted by the operators.

2.5 Wilbinga (31°25'S, 115°33'E)

2.5,1 Site: Wilbinga is on the coast of Western Australia
approximately 75 km north of Perth. The sampling site is on coastal
dunes 100m from the Indian Ocean, the shoreline of which is oriented from
about 30° west of north to 30° east of south at this point. For more
than 30 km the land elevation rarely exceeds 100m. Vegetation in the
vicinity of the site is restricted to a sparse cover of grasses and low
shrubs.

2.5.2 Monitoring techniques: A box of six flask samples were
collected at Wilbinga approximately once per month when personnel of the
W.A. Department of Conservation and Environment were servicing their
remote instruments. A semi-permanent copper tube from the inlet point,
about 3m up an instrument mast, reached to near ground level where it was
connected to the portable battery-operated pump unit used for sampling.
The flasks were filled in turn with chemically-dried air in a manner
similar to that used in the programs described previously. Basic
meteorological information at the time of sampling was included when the
flasks were returned to CSIRO for analysis each month. The only data
loss in the program was due to an occasional flask breakage during
transport. -
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3. The Data Sets
3.1 Cape Grim

A tabulation of all daily CO, concentrations measured by the
original (Mark I) equipment in the “temporary laboratory between April,
1976 and November, 1981, is given in Appendix 1(a) while Appendix 2(a)
contains the similar data set from the Mark II equipment in the permanent
laboratory between June, 1981 and December, 1982. All CO_ concentrations
in these and subsequent tabulations are expressed in the WMO 1981 CO
Calibration scales and, as previously stated, have had a carrier-gas
correction applied to take into account the use of CO_ /N, mixtures as
calibration gases. Also shown in these tables are the nhumber of hours of
data and the standard deviation for each day's mean, the number of days
in the month when data are available and the monthly means and the annual
means and standard deviations calculated from the monthly means. Total
number of hours of data available for each month and for the whole year
are also listed. While the equipment is operating efficiently data
should be available for 24 houxrs of each day of every month. Table 3.1
shows the number of hours of CO_ data acquired for each month since the
inception of the monitoring program as a percentage of the total number
of hours in each month. The percentages have risen from fairly low
values early in the experiment to better than 90% per month with the
permanently sited Mark II equipment in 1982, Contributions to the low
sampling density have included power failures, equipment failure and
maintenance periods and problems relating to the supply of calibration
gases which, in the first two years, made it necessary for the equipment
to be operated only 50% of the time.

Table 3.1 Total number of hours of CO, concentration data collected
at Cape Grim each month as a percentage of the number of
hours in the month. Annual figures are the means of the
percentages for the months when data were available.

JAN. FER, MAR. APR. MAY JUN. JUL, AUG. SEP. OCT. NOV., DEC. YEAR

MARK I EQUIPMENT
1976 = = = 15 40 44 - - 20 12 34 31 28
1977 44 50 41 20 = 21 13 = = 32 62 56 38
1978 64 71 65 72 68 50 a2 63 72 920 51 85 69
1979 70 78 89 96 95 64 92 94 88 96 90 94 87
1980 98 &8 89 28 90 49 66 98 86 95 93 93 79
1981 93 94 97 69 92 98 70 91 95 82 22 " 82
MARK II EQUIPMENT
1981 = - 3 = = 24 26 95 91 20 93 98 74

1982 98 97 98 84 94 97 81 99 92 99 90 98 94




The complete data set is of little use in estimating the baseline
values, the CO_ content being modified markedly depending on the
trajectory and “stability of the airmass being sampled. A set of
selection criteria has therefore been devised to filter the hourly mean
data leaving, hopefully, only those representing large-scale or
background concentrations. Following studies of the monthly mean of
baseline CO,_ concentration using different sets of selection criteria
(Baseline, %983), a combination of wind speed, wind direction and CO2
consistency was developed.

This was (i) Wind speed : > 18 km hr_l;

(ii) Wind direction : 190-280°;

(iii) Consistency : Hourly mean CO. concentration to be
part of a block of 5 consecu%ive hours of data
described as baseline by (i) and (ii) in which the
CO2 varies by 0.3 ppmv or less.

Appendices 1(b) and 2(b) contain the selected baseline CO_, data sets
for the Mark I and Mark II installations respectively, the relative
parameters in the tables being the same as those described for the total
data set.

The sensitivity of the CO_. at Cape Grim to wind direction can be
demonstrated by Figure 3.1 which shows a length of analogue chart
recording CO2 analyser output and wind direction. It can be seen that,

Figure 3.1 Typical section of analogue chart recording the outputs of
an NDIR CO, gas analyser and a remote wind direction
sensor. C calibrations are automatically performed
every hour.” CO_, concentration difference between the

Hispan and Lospan mixtures was 12.1 ppmv.




26

as the wind backs from an oceanic to a land fetch, CO,. increases
significantly as the effects of the land biota respiration are
registered, CO, values after 2000 hours would be eliminated from the
baseline set by the wind direction and/or consistency criteria.

The baseline data set contains a relatively small proportion of the
total - data available at Cape Grim, Table 3.2 gives the monthly
percentage of baseline hours relative to the total monthly data
available. It can be seen that most percentages vary between zero and
41% with an average of about 21% per month.

Table 3.2 Number of hours of baseline CO2 data collected at Cape
Grim each month as a percentage of the total number of
hours of data available for that month. Annual figures
are as for Table 3.1.

JAN. FEB. MAR. APR, MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. YEAR

MARK I EQUIPMENT
1976 = = = 74 30 22 > = 14 0 21 29 27
1977 23 18 3 25 = 22 29 < - 28 26 36 23
1978 30 12 9 Q o] 0 0 21 15 25 1 38 13
1979 34 36 19 25 31 2 4 4 0 0 20 20 16
1980 37 33 40 27 28 29 32 23 43 29 30 22 31
1981 28 18 20 30 7 13 0 33 5 0 0 3 14
MARK II EQUIPMENT
198l = = = = = [¢] 4 8 12 20 27 35 15

1982 41 32 20 22 28 14 16 33 22 29 19 18 24

In some cases the low figures are because no wind speed and/or wind
direction data are available due to breakdown of the monitoring
equipment. Normally valid CO, data would in this case be eliminated by
the wind selection criteria. "Also, at Cape Grim, there appeared to be a
diurnal variation in CO_  at times, particularly when measured by the Mark
I equipment. In this Ccase data would probably be eliminated by the
consistency criteria at times of rapidly changing C02 near dawn and dusk.

The air samples in glass flasks which were collected periodically at
Cape Grim were analysed for CO_, at Aspendale on the equipment used for
the CSIRO aircraft monitoring program. The results of these analyses for
samples collected in Mark I equipment are listed in Appendix 4. All
except obviously contaminated samples are listed although not all of them
were collected in baseline conditions. Wind speeds and directions at the
time of collection of each sample are also tabulated. In order to
compare the in situ monitoring system with the flask samples, the in situ
CO, at the time of flask sampling was computed from point values of
analyser output obtained from the analogue chart. Figures 3.2(a) and
3.2(b) show the differences between the two systems for each of the flask
samples taken under baseline conditions up to the end of 1982.
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Figure 3.2(a)
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Differences in baseline CO_, concentrations of air samples
collected in flasks at Cape Grim and analysed at CSIRO and
the values measured by the Cape Grim in situ analyser at
the same time as each flask was filled during the years
1976 to 1979. Numbers indicate replicate samples which
showed identical concentration differences.
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Non-baseline values were not considered due to the relatively
high-frequency variability of CO, concentration on many of these
occasions. It is apparent from thé Figures that, for the greater part of
the sequence, significant differences existed between the two systems.
These, and a derived correction to the in situ values, will be discussed
later in this report. Appendices 3(a) and (b) list the finally corrected
complete and selected daily CO_ concentrations measured by the Mark I
installation between 1976 and %ovember 1981. The flasks from Mark II
system were shown to be consistently contaminated (see Section 4) and are
therefore not published.

3.2 Mawson

The CO, concentration of all flask samples collected at Mawson are
listed, along with other relevant information, in Appendix 5. The
samples were analysed at CSIRO and the appropriate 'carrier gas'
correction factors applied. BAll samples were dried either when collected
or before analysis except a small batch from March/April 1978. 1In this
case a correction for the volumetric effect of water vapour on the UNOR
type analyser, was made using the formula:

C, = C (1 +1.61 r)
d \4

where C. and C are the CO_, concentration of the dry and wet sample
respectively and r, the mass mixing ratio of water vapour in the samples
(see Pearman, 1975)., This could lead to small errors, however, as
experiments described in Pearman et al. (1983), indicate that a
correction in excess of the purely volumetric one may be required.
Samples were mainly collected with the wind in the south easterly sector
off the Antarctic continental plateau. However, as samples were only
collected in non=-contaminating conditions, all data are considered to be
baseline no matter what wind direction prevailed.

3.3 Macgquarie Island

Appendix 6 lists the hourly mean concentration of CO_, wind speed
and wind direction for all periods of monitoring on Macquarie Island up
to the end of 1982. All times are given in Australian Eastern Standard
Time (AEST) (= G.M.T + 10 hours) although the local solar time precedes
this by 36 minutes (i.e. local solar time = G.M.T + 10 hours 36 mins).
Listed wind speeds are obtained from Australian Bureau of Meteorology
observations at 3 hourly intervals. Intermediate values of wind speed
and direction (in brackets) are interpolated between the observed values.

Although Macquarie Island has no large plants, the native flora is
prolific enough to have a marked effect on the surface CO_, at the
monitoring point depending on the wind conditions at the tife. Figure
3.3 illustrates the type of variation in CO, which may be expected as the
wind changes between baseline and non-baséiine conditions. A set of
criteria therefore had to be developed to define what could be considered
baseline data. As winds from two sectors approach the station over
water, the baseline CO2 selection criteria were determined to be:

(i) Wind direction : 110-180°, 290-360°;
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-1
(ii) Wind speed : 2 25 km hr ~;

and (iii) Consistency : Hourly mean concentration to be 0.3 ppmv
or less from either adjacent valid hour.

45 January 1980
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Figure 3.3 Hourly mean CO, concentrations measured at Macquarie

Island illustrating the magnitude of changes which can
occur with changes between baseline and non-baseline
conditions. Arrows indicate the wind directions and speed
(w/s) at 3-hourly intervals.

3.4 Southern Ocean Ships

CO, concentration data for air samples collected aboard supply ships
whilst 2traversing the Southern Ocean are contained in Appendix 7.
Information regarding position and weather conditions at the time of
sampling are also included. The occasional sample where obvious
contamination has occurred has been omitted.

3.5 Wilbinga

Appendix 8 contains the CO_ and meteorological data obtained during
the monitoring experiment at W%lbinga. As each set of flasks were
sampled within a short time span, differences in CO_, concentration are
probably not significant, only giving an indication of the sampling
variability. Also, there are probably local biological effects on the
CO_ concentration of some of these samples when the wind is from certain
directions. Baseline values would be most likely to be encountered from
the on-shore sector of 150-330°,




4. Discussion

A comparison of the CO, concentration at Cape Grim as determined
from flask samples, with that measured in situ at the same time (Figures
3.2(a) and (b)) shows reasonable agreement prior to September 1978, The
mean difference between the two data sets up until that time was 0.21
ppmv (standard errors 0.08 ppmv). During September 1978, in situ
measurements suddenly appeared to be higher than flask measurements. On
average this difference was 0.91 ppmv (standard error = 0.05 ppmv)
between September 1978 and November 1981. Inspection of the analogue
record suggests that this step change occurred at ~ 1500 hours on 12
September 1978, following some adjustments to the drying equipment and
the analyser. Unfortunately, no details of these adjustments were
recorded by the station staff. Investigations of the possible cause(s)
of the change have failed to yield a satisfactory explanation. Tests
commenced in January 1980 indicated that the linearity and carrier gas
errors of the analyser were unchanged from those before the incident.
This suggested that the changes resulted from slightly ineffective drying
or minor leakage in the system. Extensive tests failed to confirm these
possibilities,

Figures 3.2(a) and (b) also indicate that the in situ - flask
difference appears to decrease with time. Thus, in order to correct the
data during this period without knowing the cause of the discrepancy, we
have chosen to calculate an additive correction using the least squares
linear regression describing the changing difference between the in situ
and flask data,

Correction(ppmv) = -1.45(+0.08) + 0.00100(%0.00012) (Day no.after 31/8/78)

As a check of the effect of this correction on the integrity of the
in situ data, Figure 4.1 shows the linear trends of the monthly mean CO
concentrations (selected baseline data) determined from the Cape Grim
flasks and the CSIRO aircraft program (Pearman and Beardsmore, 1984)
between September 1976 and September 1981. Compared with these trends
are those based on the uncorrected monthly mean in situ data (selected.
baseline) between September 1976 and August 1978 and from September 1978
through September 1981. Also shown is a regression for the entire
corrected and selected in situ data set up until September 1981.

The Figure illustrates the agreement obtained, on average, between
the in situ and flask data using the linear correction. But in addition,
the consistency of the concentration difference between these two data
sets and the aircraft data support the contention that we were correct in
applying corrections to the in situ rather than the flask data from Cape
Grim.

The corrected data sets (without and with selection) from the Mark I
monitoring equipment are given in Appendices 3 (a) and (b).
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Following these experiences with the Mark I system, checks between
the flask samples and in situ data from the Mark II system, were
commenced immediately after its commissioning in mid-1981. The
differences between the flask concentrations and those measured in situ
at the same time are plotted in Figure 3.2(b). The consistently high CO
concentration (up to 2 ppmv) in the flask samples was eventually traced
to an obscure fracture in a glass drying tower which had allowed them to
be contaminated by laboratory air. When the tower was replaced in August
1983, the mean difference between flask and in situ concentrations
decreased to 0.2 ppmv (standard error = 0.05).
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Figure 4.1 Linear trends of mean monthly CSIRO aircraft CO, data (from Pearman and

Beardsmore, 1984), Cape Grim Mark I monthly mean %aseline flask CO, data and
Mark I in situ monthly mean baseline CO, data before and after corrections. All
concentrations are in WMO 1981 CO .Calfbration Scale. Equations for the above
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‘Corrected' In situ: C = 330.394 + 0.1150(M), where M is the month after August

1976 and C is the CO2 concentration.




The monthly mean baseline CO_ concentrations from the Mark I flasks
and both uncorrected and corrected in situ equipment, along with the
Mark II in situ values are shown in Figure 4.2. These values, excluding
those uncorrected, are also tabulated in Table 4.1. The greater scatter
in the flask compared with the in situ data results from the limited
number of discrete samples collected in flasks each month (a maximum of
13), whereas the monthly means for in situ data represent the means of up
to 280 hourly values.
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Figure 4.2 Monthly mean baseline CO, variation at Cape Grim as
measured by flask and in situ sampling techniques in the
temporary laboratory and in situ in the new permanent

laboratory. CO_, concentrations are given in WMO 1981 CO
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Table 4.1

JAN.

Monthly mean baseline CO_ concentration at Cape Grim (a) from Mark I in situ
equipment in the tempora¥y laboratory corrected as described in the text after
September 1978; (b} from Mark II in situ equipment in the new permanent
laboratory; and (c¢) from flasks collected on the Mark I sampling equipment in the
temporary laboratory and analysed at CSIRO, Aspendale. Also listed for each month
are the standard deviation of mean and the number of days data included in the
means in the case of in situ data on the number of flasks in the flask data. All
concentrations are on. the 1981 WMO CO2 Calibration Scale and corrected for
appropriate carrier-gas errors.

FEB. MAR, APR. MAY JUN. JUL. Alg, SEP, QCcT. NOV. DEC.

ta)

1976

1977

1978

1979

1980

1981

(b)

1981

1982

(c)

1976

977,

1978

1979

1980

1981

CAPE GRIM IN SITU (MARK I) CORRECTED

- - 329.4 328.9 329.0 b T 330.9 LS 331.0 330.6
0.1;5 05157 0.3;6 0.4;4 0.4;12 0.3;14

330.7 331.0 330.8 - 331.7 331.9 - - 332.9 332.9 332.3
0.5;11 0.1:3 0.2:10 0.1:8 0.2;6 0.3;14 0.2;19 0.3;19
332.2 332.4 = o % - 334.1 333.8 334.2 334.0 333.2
0.2;7 0.3;5 0.7:8 0.6;9 0.2;17 1Ex 152 0.3;16
333.3 333.5 333.4 333.5 33 317 334.7 334.8 - = 335.1 334.8
0.5;13 0.4;13 0.4;12 0.2;19 0;2 0.1;4 0.1;5 0.2;10 0.3;11

CAPE GRIM FLASKS (MARK I)

= .3 = = 328.0 = = 331.8 = 330.8 -
0.4;:4 0;2 1.1;13
= - - SRS 331.2 33 1°80S 331.2 332.0 332.4 = 332.5
0.1;3 0.1:3 0.3;7 0.1;3 0.4;8 0.9;5 0.2;3
332.3 332.4 - - - 333.4 333.6 333.8 333412 38435 333.6
1.0;4 0.2;5 O K7 0.3;8 0.5;6 0.6;12 0.8;12 0%:5/711+2

2R ol 334.0 333.5 334.4 334.4 334.3 334.8 33543 334.1 334.4 334.7
0.8;9 0.1;2 0.6;7 0.5;12 0.7;8 0.6;14 05792 0.6;9 0.6;10 0.9;11 0.8;12
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(a)

(b)

(c)
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Errors or variability in estimates .of CO_ concentrations obtained at
Grim can originate from several sources. These include:

Differences in selection criteria: It has been shown elsewhere
(Baseline, 1983) that small differences (up to ™ 0.2 ppmv) can occur
in monthly means produced for Cape Grim data, depending on the
particular selection criteria used. The criteria used in the
present report appear to be satisfactory but, of course, the
definition of what should be regarded as background or baseline data
is still somewhat arbitrary. Some further modification of the
criteria might occur in the future as a result of greater effort in
the interpretative study of the data. For instance, it seems
possible that consistency alone may be an adequate baseline
selection criterion, thus allowing inclusion of data at present lost
when the wind instruments are inoperative. However, we also know
that a considerable amount of consistent data is collected at Cape
Grim when winds are in a direction other than those selected here.
We have yet to evaluate the influence of inclusion of these data in
the selected set and the significance of such inclusion on the
spatial representativeness of the data. The important point is
that, although the valid data set may be increased by such changes,
it seems unlikely that the monthly mean data will be influenced by
more than about 0.2 ppmv,

Efficiency of drying: Care has to be taken when using magnesium
perchlorate as a drying agent. The drying efficiency of this
chemical appears to diminish if used for too long, even though it
may not show obvious signs (coagulation) of being spent. The NDIR
analysers are, in general, extremely sensitive to traces of water
vapour and thus small inefficiencies in the capacity of the drying
system can result in inaccuracies in the CO_, concentrations
recorded. Given the development which took éﬁace through the
earlier years of this project and at times the insufficient routine
attention given to the equipment on site, it is likely that at times
small inaccuracies were introduced due to inadequate sample drying.
However, given the general agreement obtained between in situ and
flask sampling programs, aside from the period of systematic
difference described above, it appears unlikely the persistent
errors of more than a few tenths of a ppmv could have been
introduced in this way. With the routine inspections, improved
cryogenic drying techniques and adequate station staffing, such
problems are believed to have been virtually eliminated.

Analyser performance: Close check also has to be kept on the output
balance points of the URAS 2T analysers as they have a tendency to
drift with time. If this is allowed to continue uncorrected,
instrument sensitivity can decrease and the response become
non-linear. The introduction of routine linearity checks should
avoid this difficulty. As far as we are aware, the data presented
in this report have not been influenced by this phenomenon. It is
true, however, that we have chosen to infer concentrations by linear
interpolation between the instrument output for two calibration
gases, even though it is known that the instruments used were not
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linear in their response to CO_,. In general this is acceptable in a
southern hemisphere program because the temporal variability of
background concentrations is so small. This means that the
calibration gases can contain concentrations only 5-10 ppmv
different., Interpolation over such a narrow concentration range
will introduce errors of generally < 0.1 ppmv (see Beardsmore

et al., 1978). However, for concentrations more than 10 ppmv
outside the range of the calibration gases {(non-baseline conditions)
the errors can become significantly larger.

(d) Sampling time: Some of the discrepancies between the data sets
illustrated in Figure 4.2 relate to the fact that, even under
conditions where the winds are reasonably strong (2 18 km hr ~) and
from the south west sector, a diurnal variation of CO_. concentration
can be detected if the air is sampled near the ground. This is
shown in Figure 4.3 which depicts the changes in CO_ concentration
measured by both the Mark I and Mark II systems on such days.
Figure 4.3(a) shows that, where both instruments were sampling air
through low intakes (both ~ 3m above the highest point of the Cape),
the diurnal CO,. variation is clearly evident in both data sets. In
Figure 4.3(b),” the Mark II system had been connected to the 10m
intake and the diurnal variation is almost eliminated.
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Figure 4.3 Examples of diurnal cycles of CO, under baseline
conditions for Mark I (o) and Mark II ([J) monitoring
systems at Cape Grim. (a) Both Mark I and Mark II air

intakes about 3m above the highest point of the Cape;
(b) Mark I as in (a), Mark II through air intake 10m above
laboratory roof (NB: Mark I concentrations have not been
corrected as described in text).




As flask samples are almost invariably collected during daylight
hours, one might expect that flask and in situ data may show some
systematic difference in concentration if the in situ data is not
selected to represent exactly only those hours for which flask samples
were taken.

The full impact of the low level intakes on the concentrations of
CO, in these data sets depends on the micrometeorology of the Cape Grim
site. Data relevant to this have been collected and a complete
analysis will be reported elsewhere. However, results such as those in
Figure 4.3(b) would suggest the monthly mean concentrations since the
introduction of the 10m intake probably vary by < 0.1 ppmv due to small
local exchanges influencing the diurnal variation of concentration.

The monthly mean baseline CO, concentration measured at the
sub-Antarctic station on Macquarie %sland and at Mawson on the Antarctic
coast are shown in Figure 4.4 and tabulated in Table 4.2. Differences in
phase and amplitude of the annual cycles from the two stations are
readily apparent and will be discussed elsewhere. Because of its remote
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Figure 4.4 Variations of monthly mean baseline CO,_ concentrations at
Mawson and Macquarie Island. Concentrations are given in

WMO 1981 CO2 Calibration Scale.
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Table 4.2 (a) Monthly mean baseline CO, concentration, standard deviation and number of
flasks per month from Mawson; . (b) Monthly mean baseline CO_ concentration,
standard deviation and number of hours of data per month from Macquarie Island.
All concentrations are in 1981 WMO CO2 Calibration Scale and corrected for
appropriate carrier-gas errors.

JAN, FEB, MAR. BPR. MAY TJUR, JUL. AUG. SEP. OCT. NOV. DEC.

(a)  MAWSON FLASKS

1977 - - - - - - - - - =3, - 332.8

0.1;2

1978 332.4 332.4 332.0 33247 332.8 333.0 333.5 334.6 334.6 334.6 334.6 =

0.1;2 0.1;2 0.1;2 0;1 0.4;2 0;1 0;1 0;1 0;1 0;1 0;1
1979 334.2 334.0 333.0 3‘34.2 334,2 334.0 334.6 335.0 335.8 335.9 336.3 335.5
0;1 0.1;2 0.1;2 0;:1 0;1 OSyI%:p2 0;2 0.1;2 0.1;2 0;2 0;1 0.4;3
1980 335.4 335/ 334.8 334.6 = 335.4 - 335.9 336.2 = 337.0 336.8
0.4;2 0;1 0.2;2 0.4;2 0.1;2 0;1 0.2;2 0.3;4 0.3;2
1981 337.4 = 336.4 = 335.5 = 336.4 = 337.4 337.7 338.2 338.8
0.2;2 0.2;2 0;1 0.6;2 0.1;2 0;2 0.1;2 0;2
1982 338.3 338.4 339.2 339.8 339.4 340.0 339.9 340.4 339.6 339.5 340.9 340.1
0.2;6 0.2;2 0.7;3 0.4;4 0;1 0.4;4 0;1 0.3;2 0.2;2 0;2 0.3;2 0.7;2
(b)  MACQUARIE ISLAND IN SITU
1979 = b - SIS 7 334.4 335.0 335.0 - S 336.0 336.4 =
0.2;31 0;4 0.4;23 0;3 0.1;3 0.2;9
1980 335.2 335.6 335.4 336.2 336.8 337.2 336.9 337.5 338.1 338.7 337.9 337.7
0.2;27 0.2;25 0.2;19 0.2;10 0.2;10 0.1;2 0.2;16 0.6;32 0.3;13 0.4;14 OIN2 31312 0.5;61
1981 337.4 337.4 337.4 337.3 337.6 e 338.2 338.6 338.7 338.5 - =
0.3;18 0.9;39 0.5;26 0.2;22 0.4;31 0.3;27 0.4;32 0.3;8 0.8;21
1982 = = 339.1 339.1 339.7 339.7 340.2 339.9 341.0 & = 339.7
0.1;6 0.4;17 0.4;8 0.2;10 0.4;24 0.5;24 0.2;11 0.2;8




location and few local biospheric effects, variability in the Mawson
data, other than that due to the normal sampling and analysis techniques,
will be mainly associated with large scale transport processes. On the
other hand, the variation in the Macquarie Island data set are influenced
by several factors. Although it is an in situ analysis system, the
sampling density is restricted by the need to only operate on three or
four occasions each month. Thus, although a maximum of 61 hours of
baseline data has been used to compute one of the monthly means in Figure
4.4, the average number of hours per month is only 19. Unlike Mawson,
Macquarie Island has a flourishing flora and fauna and, whilst the
selection criteria applied should eliminate biospheric influences, there
is a possibility that diurnal effects (up to v 1 ppmv in summer), similar
to those at Cape Grim, may have been recorded through the low level (v 3m
above ground level) air intake. Variations in the station power supply
and deterioration in the analyser response characteristics before
maintenance in late 1981 are other factors effecting the quality of the
Macquarie Island data. These factors all combine to, on occasions,
elevate the standard deviations on the monthly baseline CO2 means to
values as high as * 0.9 ppmv.

Despite the sampling point being kept as far upwind as possible, the
flasks from ships in the Southern Ocean are filled in close proximity to

sources of CO,. This leads to a higher-than-normal risk of minor
contamination, although no concrete evidence of its occurrence has been
noted to date. The small number of flasks available on these voyages

often precludes the collection of replicate pairs of samples as a
precaution against contamination.

The data set from Wilbinga is too limited to provide valid baseline
CO2 information, comprising a single sampling set per month at the most.

Throughout this report, emphasis has been given to those factors
which may have influenced the accuracy and precision of the measurements.
The reader may find it difficult to assess the over-all impact of these
factors on the accuracy and precision of the data presented. We hope the
following concluding remarks will be of assistance.

(1) The accuracy required of baseline data for these to be of use
in global carbon studies is 0.1-0.2 ppmv with respect to the
international standards (Fraser et al., 1983).

(ii) For the period 1976 through August 1978 (Mark I equipment) and
then since 1983 using the Mark II eqguipment, we have shown that
two markedly different measurement systems (in situ and flask
sampling) can agree on average to within 0.2 ppmv. Given that
prior to the application of carrier-gas corrections to data
collected with the Mark I system, the apparent concentrations
would have differed by 4-10 ppmv, such agreement is testomony
of the accuracy of the carrier-gas correction which are
believed to be for each analyser * 0.1-0.2 ppmv.
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(iii) For the period September 1978 through November 1981, a
correction was necessary to compensate for a systematic error
in the Mark I data. The cause of the error is unknown and thus
uncertainty exists as to the best way to correct the data. As
a result Cape Grim data have an accuracy during this period of
+ 0.5 ppmv.

(iv) The only other correction that was made to the data was for 3
flask samples collected at Mawson. The correction was to allow
for the fact that the samples were not dried before analysis.

(v) While agreement between in situ and flask sampling has
generally confirmed our ability to obtain accurate mean
baseline concentrations to within * 0.2 ppmv, it is true that
the precision of the individual flask or instantaneous in situ
measurements has on occasions deteriorated to * 0.5-1,0 ppmv.
This is a disturbing aspect of the data and one which is
presently receiving further attention.

(vi) Aside from the corrections mentioned in (ii), (iii) and (iv)
above all other data manipulations relate to selection for the
so-called "baseline” conditions. The effect of this can be
seen by comparison of the complete and selected data sets for
Cape Grim. The monthly and annual mean concentrations are
generally lower for selected data by v 1 ppmv. We do not wish
to suggest that these selection criteria are inviolable. They
are the subject of on-going research and some modification of
the criteria can be expected in the future. But from our
studies thus far it appears unlikely that these changes will
modify monthly or annual means by more than * 0.3 ppmv.
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APPENDIX 1 (a)

Complete Mark I CO

5 data set from the Australian BAPMoN station at Cape
Grim, Tasmania.

Tabulation of all CO, concentration data obtained using the Mark I
in situ monitoring systems in the temporary laboratory for the period
1976 through 1981.

Numbers in the body of the Table are the mean concentrations,
standard deviations and number of hours of data for each day. Monthly
means are averages of daily means and are listed with the number of days
represented, standard deviations and total number of hours. Annual means
are the averages of the monthly means available for that year.

Concentrations are expressed in parts per million by volume (ppmv)
with respect to the WMO 1981 CO, calibration scale. A carrier-gas
correction has been applied to all values based on comparisons of
instrument response to WMO Central CO, Laboratory CO /N2 and C02/Air
Secondary Standards as described in Pearman et al. (l9§3).

Values are as computed, no correction having been applied for the
step change in concentration discussed in Section 4 of the text.




CAPE GRIM (€02 CONCENTRATIONS {MARK 1}
1976 COMPLETE DATA SET
HONTH JANUARY FEBRUARY HARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 337 .06 329.26 330.54
&,05004)  ,18(24) L450 9)
DAY 2 329.46 331.07 330.81
SB20120 2.49024) «42(10)
DAY 3 332,01 329,39 330.70 330.66
1.93(12) 2080 2) La340 2) «190 7
DAY & 329.10 329.29 330.689 330.70
070 52 «50{24) «27{ 8} #» 111 5]
DAY 5 329,05 329.67 330.68 330.46
«16{24) 2.,03(24) +39( 9} «241 5)
DAY 6 328.91 329.14° 330,91
17024) 44024} 420 41
DAY 7 329.69 329.04 331.70 330.98
2.821(24) «29t24) «960 4} 2070 3}
DAY 8 328.97 328.75 332.12 330,54
13024) l12124) 3.29010) 1.49(10})
DAY 9 329.00 331.79 331.47
»27124) 2.73(10) 1.97( 8}
DAY 10 329.00 328.62 330.52 332.47
LT1024)  .28(24) 1,70(16) 1.09( 5)
DAY 11 329.08 328.57 331.93 331.31 330.33
85124} »301023) «210 21 1.82(24) «63{10)
DAY 17 333.16 328.67 331.99 332.52 330.26
3.21(24) «58(23) 1.360 9) 3,90(16) <030 2)
oAY 13 336.20 328.43 330.80 336445 336.66 330.26
6.82124) +59¢ 6) «B61 2) 2.6401 5} 4.66(10) 140 7)
DAY 14 336.29 33r.21 335.95 329.93 329.73
b.67120) #2960 9)  3.29110) 2.24(10) 1.40(10)
DAY 18 331,31 332,73 330,29 339,25
£68(10} 5,13¢10} 1.32(11} 7.80¢ 7)
DAY 16 331.34 332.65 331.50 333,42
#51(10) 3.37(10) 320 7) «281 41
oAY 17 331,32 334,74 331.31 333,60
L52(10)  3,27(100  ,49( 9)  ,33( 8)
DAY 18 330.60 332,61 331.36 332,99
1.27(10)  3.77(10}  .16(10)  .32(10)
DAY 1% 331.21 332,10 330.42 331.20 332.53
1.210 9 1.21{10) 2.29(10) #1510 6) «130 2)
oAy 20 333,29 333,86 330,30 330,62 326.35
3.80(22) 40570100 1,19(10}  .73(10)  ,09( 2)
oAY Z1 331.39 335,40 330.61 331.23 326.33
2.460241) 3.,25(10) 1.00( 2) 290(10) 4.81(10}
DAY 22 331.18 330.19 330.79 334.81
1.82123}) «66(101} 39010} 1.77(10)
bay 23 329.43 330,97 330.89 330.70
«891024) «81110) +68(10) 55010}
DAY 24 329.18 331.72 333.94 330.32
1.06{15} L.730(10} 1.540 9} 268(10)
DAY 25 332443 329.55 330.51
3,08(10) 3.74( 6) «17010)
DAY 26 333,59 334,04 330432
5.86(10) 3.89( 8) « 24110}
DAY 27 329.47 331.06 335.83 330.21
2110 8} 2.23(10} «30(10}
DAY 28 329.48 332.60 330.27
«41(24) 3.050 4) »28010)
DAY 29 329,45 328.80 330,32
.07024) 1.93( 8} ,30{10)
DAY 30 329,27 330.54 331,57
«14(24) «42{10) 1.65110})
DAY 31 332.14
l.430 9)
MONTHLY 330,70 130,17 326,70 331,91 332.76 331.5% 331418
HEAN 1.12 Zatls 1.35% 1.38 2.13 1.76 Z.31
b 14 16 16 11l 27 30
HOURS
PER MONTH 104 301 315 145 ah 248 233
ANNUAL MEAN = 331.22
STANDARD DEVIATIDN = .98
HOURS PER YEAR = 1436




CAPE GRIM CO2 CONCENTRATIONS (HARK 1)

1977 COMPLETE DATA SET

HMONTH JANUARY FEBRUARY MARCH APRIL MAY JURE JULY AUGUST SEFTEMBER OCTOBER MWOVEMEER DECEMBER
DAY 1 331.58 330.70 334.91 330.77 333.63 335.18 332.28
2.05010) #17012)  5.97(10) $42(101 320 3) 2439012) 2.340 9)
DAY 2 330,67 - 330,98 334.98 330.86 332.94 333,07
«22(10) 1.02(12} 9.03(10) «161101} «28010}F 1.01(13)
DAY 3 331.00 332,34 336.16 330.75 333.29 333.61 332,51
# 781100 1.37(12) 7.97110) «12(10) <031 71 2415011} e16(121}
DAY 4 331.96 332.75 330.73 331.37 331.%9 336,12 332.39
2,43(10}  1.430(11) 1.34t 9} 1.34( 9) 2.53111LY  2.50(12) +25{12)
DAY 5 334.75 333.65 333,78 332.50 i32.67 332,91 332.26
3.61(10} 3.50(12) 2.55{10) 1.30(10) 3010129 «54012) 221020}
DAY 6 336.69 332.05 330.64 331,81 332.94 334.84 332.15
1,21410) 3.09112) «27110) 2.32110) 310130 1,730 6) «31023)
DAY 7 331.94 333.06 330.64 331.21 332.37 333,75 332.20
1.97110) 5.43(11) 222{10)  1,39{L1) «9LLl2)  2.54(12) »59{(24})
DAY 8 330.10 332.26 331.21 331,23 33.77 332,28 332.63
2.11{10) 3.45(12) 1l.47(10) «57011) Ee3011E1 »74t 8) +58124)
DAY 9 331.15 331.10 334.30 330.50 3.7 333.24 335,86
2.59(10} «87{12) 3.11t10) 1,06¢( 8) 2.33102)  2.29t 9) 6.08(18)
DAY 10 330.71 330,75 338.55 35,7 332.68 332.43
«32{101 +85(12) 3.46{10} 350 3) 531131} »33112)
DAY 11 331,37 334,98 334,85 334.91 333,78 332.24
1.560 7) 2,40(12} 3.32(10) £,03111)  1.06010) 2430121
DAY 12 331,45 334,57 330.49 338,458 333,47 332,45
24280 8) 1.51112} »30t10) Ba22l1l2) 1.53012) «761012)
DAY 13 331.52 331.33 330.69 338.58 336.20 332,23
2.050 71 1l.46112) «+48110) 3.651121 1.45(12} 2.80(12}
DAY 14 336.69 331.19 332,54 130.98 332.55 333.66 333.00
4,191 B) 2.07t12) 1.29( 9) 231 31 210121 1.,87t20) 2.19(10)
DAY 15 336.69 330.82 330.67 330,54 332.63 333,24 332.33
4.89{ 9) « 701012} 221010} «5001L2) 371121 1.35(24) 2190 9}
DAY 16 334,34 332,92 330454 330.60 332441 332.39 332.47
3.72(10)  2.37(12) »14110} 330120 4511210 530241 +181(13})
DAY 17 334,20 332.23 330.54 3047 334,62 33E.2B 332.38 332.55
3.73(10) l.41tl2) +13( 8} «38112) L.a2at ) <324 9 75015} $11012)
DAY 18 333.29 331.81 330.58 33041 333.00 332.51 334.29 332.45
5.51111) 2.29(12) +14(10}) «310121 Lev2ilal SOF0 31 2.72(15) 17012}
DAY 19 330.62 332.46 331,47 330.656 33d.22 332.74 332.47
2.24{11} 2.93(12) 2.80(10) L 30 La21410) «31024) «22013)
DAY 20 331.04 333.56 332,37 3F2.16 330,59 332.57 332.65
1,20012} 2.35{12) 2,10(10} «53000) 2.75( 8} «37024)  1.00(12)
DAY 21 331.58 331.01 332,41 331.57 330.54 333.29 333,85
1.76112) 62012} 1.000 8) STEE 91 1.541012) «97(24}) 5.,89(12)
DAY 22 331.39 330.87 331.85 333.82 332.07 333.26 332.20
1.69(12}) 1.49(12) 3.10( 6} el TULE) «87012) 1.56124) 2.17110)
DAY 23 330,93 333,22 333.05 333469 331.83 332.74 332,14
2»79012)  3.641(12) 2.80112) 3021129 «16t12) »32124)  2.25(12}
DAY 24 330.63 331.87 339.06 331.506 331.78 333.04 332,33
»38(12) 2.80(12) 10.98{10} 160110 »16112) 2.09118) 2.23(12)

DAY 25 330,59 334,23 341,24 331.77 331.82 332.99 333.53 331.54
+35{12) 1.62113) 7,43110) =« 351121 « 22012} 1.17t 6) 1.34112) 3.13(12}

DAY 26 330.75 330.71 334,01 332.00 331.96 333.29 332.89 332.37
225012} $ 74012} 5.29112) L.1B4 B) «03( 3) 7421012) 1.77112) $49112)

DAY 27 331.25 331.89 332.58 331,99 331.59 337.59 336.03 332,41
»68(12) 1l.84l12) 1.71(11) «TRL4) 060 3) 4.15(12) 1.80t12) »10012)

DAY 28 330.86 332.15 331.21 331.37 331.61 334.12 339.34 332.20
1.,18f12) 2.76(11) 1,01{ 8) «BE(12) 2120 61 2,23110) 4.87(12) 222012)

DAY 29 132.7H 332.28 331,56 332.40 332.76 335.77 332.23
5.05012) L.55011L) «15111] 081 3) #«311012) 3,48112} «20112)

Bay 30 330.6% 33l.00 33l.89 332.19 332.60 332,83 334.01
«29012) «TEIL0 ) Ll00L00} <19t 8) #361{(12) »220 9)  2.991(12)

fay 31 330.53 332411 334.68 333.82

2.001010) boBSILZ) Latgip2)

MONTHLY 332.0% 332,20 332.95 331.63 333,89 332.64
MEAN 153 1.23 2aTH BT 99 A0 2,08 l.56 .80
31 26 31 15 18] 12 23 30 31

HOURS

PER MONTH 325 334

ANNUAL MEAN = 332,53
STANDARD DEVIATIDN = .93
HOURS PER YEAR = 2441
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CAPE GRIM (€02 CONCENTRATIONS {HMARK I}

1978 COMPLETE DATA SET

HONTH JANURRY FEBRUARY HaRCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEWBER DECEMBER
OAY 1 334,96 334,31 332.17 334.26 335,45 336.80 336.10 331,74 330,76 335.28 338.49
1.80003) 6.00024) 271231 1.06(12) 4,36(18) 3.79(24) 2.80(24) 2.51(17] 5080240 L.49023) 3.941 %)
DAY 2 332.71 34b . B1 332,21 333.68 339.23 336443 334,10 333,51 333.13 A3d.09 335.49
1.08013) <151 3} 50017} 1.33(12) 23.07(12) 4.260(18) 3.73(20) «36123) 2.58014) J.LA(24) 2.T4124)
DAY 3 333.84 332,00 333,258 333,75 335.53 334,16 334,57 333,31 335.70 337,49 337.05
3. B0013) SHILLLD 1560230 3.14012) 3,02t12) 2.86(121 1.91124) 340230 #3010 B) ZLA3(240 2.50010)
DAY 4 333.%6 333.22 332404 332,78 336,91 334.61 333.29 333.69 335.62 338,01 335.14
4.13113) B3 8 23d2a) «96(12} 3.,51(12) 2.99(12) -28(20) LIEI N +1T4240 3900240 131131
DAY 5 332.32 332.30 336,46 339,20 342,17 333,11 33L.84 333,13 335.92 335.40 334,62
L.520112) «211E41 4,000(12) 7.90(11} 10.55({11}) £20024) 9240 a6t 3) «BBIlB) - L.26110) 5Ll &}
DAY & 33465 333.04 333,39 333,39 342.63 341.45 333.18 333.5%8 335.32 335.72 338.34 334 .45
3.07T112) «B91 81 1413024 2,31012) 7.70(12) 7,5B8(12) 24i24) «BEILG) «88(19) SABEZ4) 24T3024) l1114)
DAY 7 332,25 333.27 333.03 332.59 334,29 341,43 333,16 335.94 334,49 336.07 I4h .30 33h.20
201121 1.9001471 1.53124) 43012} le44tl2y 3,20012) £23123) «981 5] «51024) La53124) 1.99(14) «ZLIE4)
DAY 8 33¢.08 332.01 335.27 335.68 334,39 344,94 333,04 340.32 334.41 335.75 ERLTE S 334,22
«R2L12) <290 B) 2.57124) 5.84(12) 2.20(12) 8.62111) 240024) B DZILA) 4li24) La07024)  L.031 b1 28128
DAY 9 332.36 332.41 339,49 338,79 334.51 336,08 333.17 334,36 335.74 335.71 334.80
21001 «LB0 T) 3.BO023) 5.23112) 2.02( 9) 1.15(12) #39(24) «57024) 5.17023) GBLLLE L.BRiZ4)
DAY 10 333,44 333.80 334,70 339.21 331.26 339,52 333.26 332.95 335.03 336.89 334,21
L9201 Bl 1.81ii&l 3,24018) 4,07(12) 3,130 7} 11,0512} 228121} 3.27024) 2.35419) 2.72(12) 2.72(2%)
DAY 11 332,47 332.52 134,83 335.71 333.13 341.86 333.59 326.30 35,72 336.75 334469
«ATILT) 1731241 1.%5418) 3.57112) »68112) 1.52{(12) »25(24) 3.46021) 3.641023) 2,3L0112) 1.37(211
DAY 12 332.23 33p.83 338.91 332,65 332.64 341.46 333.44 338.006 A35.72 335.61 337.59
L0240 S1OEEA] S.43012) 1.26(18} «52016}  1.57(11) «24{23) 4,92023) 2.2T420) 1436412} 3.27023)
DAY 13 332.44 332.37 333.%2 332.46 332.72 340.56 333,72 338.02 A35.64 335,07 341.15
LadGi18) BOL22) SBTLLED «73(23) 213{24) 2.98(10) +581023) 2:96124) 32123) 151110 &.3bi24)
DAY 14 335,49 33z.01 336.50 332.85 333,15 339,02 333.31 336.18 335,32 335.36 337.55
2ab10 W1 STIZZY 5.151015) 1.68(22) «94t24) 4.56112}) «84(24) «65(24) 224241 191020 3.0b122)
DAY 15 332,77 335.75 337.49% 333.07 333.74 334484 333,47 335.84 334,99 335,09 34b .24
el 9 ALABLZTL 0 3.100130 0 1.31424) 1.80{22) 4.69112) 61012) «271023) Le2202%) «BEILZ) 14.34022)
DAY 16 332,39 334.05 338,13 332.48 338.35 334,98 334,97 335,90 335,36 336,55 339.74
L.45119) '1.5Zi24) 3.151121 Wall24)  7.33024) 1.87( 9 <41t 9) 1.80(241 85023} 2.510101 10,91{24)
DAY 17 33%.30 332.47 332.98 333,91 333,18 332.71 333.74 335.71 332.26 335.91 339,64 336.20
5.649023) H6123) 1.3501%) 1.57(22) 1473016} 3,29(12) »34013) 2.041(24) 370 3} STLE23) 5.BO(LL)  baB&124)
DAY 18 332.12 333.10 336.89 332.74 334,39 335.05 333,64 338,71 335.75 335.63 3374646 334,02
«21LEG) 1.004241 A R4(24) «63(24)  1.03( 6} 1.54(12) 1.02024) 4.84(21) 1,45(13) 440230 3.181L1) ALI24)
DAY 19 331.99 EE S ) 33b.24 333.61 334.70 337.03 335,77 337,51 336,17 335.35 334.48
fIHERAT FLBBIZAY A.291028) 1.48(19) 2.67111} 4.36(11) 2.65(18) 4.51(24) 4,171(18) «EDI24T 1812210
DAY 20 34,45 JA4.14 33R8.20 333.62 333,96 336.08 334,17 333.70 336,73 335.3% 335,31 334,28
L.54124) 2.,56120)0 T.200LE) 1.49(13) 3.36(12) 3.,17{12) 1.05(12) 1.19424) 1444012} 301231 2130 5 300240
DAY 21 333.31 332.39 333.56 335.24 333,05 337.94 332.69 334.08 335.92 336.92 335.13 334,33
lalli2ah WSE024) SEOLLL) 4.67118) 1.22112) 3,75(10) 1.23(17) 2291024) 1.06118) 2.65(24) «21110) SEATZAN
DAY 22 332.8¢ 332414 332.41 335.11 332.79 336.72 334.03 134,22 335.70 335.60 335.04 A33b.04
.2tz ey [REEELR «33003) 2.57(12) L.67(11}) 4,44(12) 1.20124} 242124)  1.13(24) 2.91124%) 180121 3.40021)
DAY 23 339,72 33z2.39 332.90 332.58 334,00 333,96 333.52 334.14 336.27 339.73 335,36 334,17
I.0841210 BS0247  1.23048) «21012) 2.14118) 2.18{12} 225024 230211} 246024) 4,360201 460 91 1.B41(24)
DAY 24 331.493 33209 339.52 332.66 332.73 333.71 333,77 334.16 338,03 339.94 335.21 335.52
WRHL13F L3419 L.900 2) .131161) «861(20) 1,01(12) 24122} S70012)  3.54124) &, 041240 258012)  1.0&[2&1
DAY 25 33192 333.23 332,64 332.77 333,58 334,52 332,44 336463 339.9% 335.98 I3b.ay
SETTLAT 2o ka(lal) Jlol24) «47023)  1.43112}) 1.38(14) 1,03(22) 2.41(24) La5401B)  4,11012) 1.B3(24)
DAY 26 332.16 334.10 332.52 334,43 334,74 332.94 334,64 336.96 345.70 340.51 335,33
L.030L4) S.1410141) 17023} 1.44124)  2,20(11) 1.51t24) «19024) 2414019} 4.781L7) 2,10000) L.L7i24)
Day 27 33L.40 333.01 332.54 334,68 333.37 332.47 334,41 335.64 336416 336.31 334,863
s TBlLAd 10111 60024} 2.37(24) 1.33112) 1.78124} «24(24) «20{11) «THIL3) 96l 6} +11L &)
DAY 28 3az.22 332.0%6 333.83 334.37 333.67 333.72 334.46 335.34 335,36 338.28 334.77
Le7701 40 fHEILET la15024) 1.29424) 1.621(12) «18124) +38121) «27124) «33024) 3.06{(10) c200LED
DAY 29 333.2% 334,37 332.84 335.78 335.69 333.37 332.74 335.20 335.33 339.02 334 .79
habBLLOT 1.52(11} «70124)  1,41(19) 1.24( 5) 80021)  1.77(24) «55(23}) 341241 3,19(12) 451210
DAY 30 332.21 332.50 333.89 333.09 334.92 333,05 332.30 335.51 335.%95 335.30 335.00
Laldy 99 600220 «7510241} «77124) 2.40(14) «500 B8) 2,90{24) «77024) 523N 400 5] «2BL24)
DAY 31 330,98 332,53 333.12 330,36 336,18 335.36 334.8%
«3501910 $42017) 2.07t24) 2.750 &) 1,101 5) shlias) «AbI24)
MONTHLY 333,11 333.560 334.61 333.92 335.865 337.05% 333.54 334,52 335.27 336.18 336.98 336.03
MEAN Lofvfs .86 2.5 1.77 Rl .27 99 Z.07 2433 2ahh 2,10 2.60
al 27 27 EL al aa 30 24 26 31 29 31
HOURS
FER HOMTH 476 Wik 485 522 S07 361 ChL 470 G518 aTo 36 632
ANNUAL HEAN = 334,97

STANDARD DEVIATION = l.34%
HOURS PER YERR = 6050




CAPE GRIM €02 CONCENTRATIONS (MARK 1)
1979 COMPLETE DATA SET
MONTH JANUARY FEBRUARY HARCH APRIL KAy JUNE JUuLy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 335,84 334,32 335.69 335.92 336,24 334.97 335,79 336.03 336.09 336,20 336,37
l.,47(24) 4.58024) 2.54(24} 2.69(24} 1.90(24) «14(22) «16(24) «38(24) 1.23(24) «94(22) 1.30(241
DAY 2 334.82 337.81 338.70 338.79 339,40 334,84 335.72 335,79 334,79 337.90 336.00
| »35(24) 34231231 6.82(24) 1.37(22) 4.52{24) «89(11) 151211 1,100 9} 3.31024) 3,04(23) «32(24}
DAY 3 334.66 335,04 336.65 335.45 338.63 336,28 335.89 337.186 337.16 336,20
' 1.47{24) 1e59424) 1.63(24) 1.69(20) 2.40(24) 1,33(24) «37124) 2,88122) 1.,79t24) «95124)
DAY 4 335.30 340,05 335,39 334,59 339.73 336.29 335,68 338.49 337.37 337.25 337,06
2.10(24) b.88(24}) 690221} «790(21)  3,78(18) 1.42(22) «400243) 1,080 8% 1.64(20) 2,79(24) 2,00(19}
OAY & 337.81 336.35 336.54 337,50 336.36 337.57 335.07 337.23 338,51 335.91 336.33
5.57(24) 3.15024) 1.300171 3,27(24) 2.22121) 4,30(24) 730241 1.62(17) 1.13(24) «45024) «27(14)
DAY & 334,70 334.91 334.54 335,16 338.58 337.66 335.52 335.22 336.20 336.21 336.12 336.26
83124} «87(11) 130 81 1.87(24) 3,70(24) 2.441(24) »38124) «981(23) W21t24) «58{24) «490213  1.59(161}
bay 7 335,93 337.29 337.35 334,55 338.08 337.50 334,23 336,13 336.29 336.26 336418 336.65
2.01124) 3,30(24) 2,11(13) «361024) 4.64024) 2.10019) 1.66(24) «62(24) «13022) «50024) «73(24)  1.79(20)
oAy 8 335.12 339.17 336.42 334.74 336.58 337.11 334,86 336.23 336.06 337.53 335.76 335.72
2.590221 4.49(24) 1.07(12) #57(24) 2,29(24) 3.48(24) 2811022} 58024} «45(24)  2.81(24) 3.66(13) +45(24)
DAY 9 340,53 335.85 334.96 334,54 334,30 339.26 335.35 335.98 337.32 337.31 335,85 335,72
' ’ 8.591(241 3.24124) «581(23) 461024} 1.30(15}) 5.85(24) $21022) +14{23) 3.54(24) 2.80(24) 1.63120) +25024)
DAY 10 334,54 335.80 335.54 334.37 336,41 335.80 335,43 335,88 338.37 336,58 338.28 335.55
' 2270211 1.40(24) 2,03124) 223124} 8,18124) 2435124} «17(24) «11(24) 1.95{24) «71(24) 2.96124) e26122)
DAY 11 334.59 334,59 336.71 334.77 335,33 335.07 334.62 335,77 339.51 334,97 339.34 336,45
026(24) $18(24)  4,07(24) -80(24}) «321020) «38(17) 1.79(18) «l4(24)} 5,14024} 1.39(24) 2.72(23} 1,40(24)
DAY 12 334.43 334,74 340,37 335.86 334,95 338.96 335.22 336,08 335.79 336.04 335,56 335,77
«43118) «37024)  3.38024}) 1.89t22) 221024)  2.97(24) «35(191} «50(24) «19(24) 43024} «30(12) 1.81(24)
DAY 13 334,21 335.10 339,70 338.64 334,72 335,35 335,70 336,11 336414 336,77 335,48
1.62(24) +50024)  4.60(16) 5.23(24) «13024) l6(24} »25124) s14(24) «71(24} 2.07{12) 230024}
DAY 14 340.61 334,51 339,74 343,89 334,86 338.25 335.83 335.52 336.09 336,75 335.99
10,42(24) «11622) 2.08(24) 7.41(24) 21210241} 3.05124) «11{11} 1,52(18) 1.26(24} 2.411(18) 1.33{20)
DAY 15 334.95 334,66 339,03 335,02 334.87 334,87 333,45 331.18 336,26 337.91 337.69
24,27(24) «15024)  6.70(24) 1.01t24) 2570210 2.18024)  2.77(14) 2.22(24} 2471024)  1,44123) 2,25122)
DAY lé 337.09 334,13 336.81 340.49 336,30 331.36 336.39 332,94 337.13 336,22 335.56
3.92t24) 420023)  3,34(24) 7.11(22) 2,03(24) 1.52(24) «86{24) 4,20119) 2.45(24) 73424 #39(24)
DAY 17 335.68 333,96 336447 338.51 334.87 334,94 340.11 336,12 338.03 336,64 335,88
2.92(24) «22(24)  1.46(24) 3.961024) «62(24) 1,55t22) 4.05(22) «170(24) 2,03124) 2.2B{24) +32(22)
DAY 18 334,99 334.30 334,68 334,72 337.40 335.66 338,06 336.20 337.84 336494 335.76
2.10¢(22} «691(24)  1,30(241} «85024) 3,54{24) «43124)  4.191(24) 216024)  3,40{(14) +641015) +31(24)
DAY 19 337,40 336.67 338.46 335.87 334,30 326.08 337.02 336.29 338416 335.58 335,70
4.30{22) 5.66(24) 4,89(24} 1.,90(24) +901024) 1.01(24) 1.63(24}) «l8(24) 3,61(21) 5,09(23} «36(24)
DAY 20 338.55 335,19 336.80 338.35 336.41 336.52 335.90 336.96 335,96 336.42 337.22
2,20024) 1.33(17) 4.66(24) 5.04(24) 3,71(20} 1,89(17} +49(24) «37(24) 206(24) 1,64(24) 3.48(24)
DAY 21 334,70 336.64 338,48 336,87 335.06 335.50 335,76 336487 335.72 336427 336,88
269{24}) 14631241 5.62(10) 2.50(241 1,01124}) 561241 181022) «16122)  2,37123) 54123)  3.39(23)
DAY 22 336,12 337.80 334,78 334.47 334.96 335,38 335,57 335.88 336473 337,49 336,45 335.39
2.30024) 1.82(23}) 1.53(15) «241(24) 780223 le.26{11F} 24610231} »10{24) 1.35024)  1.66(21) 1.62(20) 32423}
DAY 23 339,20 339,15 335.55 334,61 336.35 334,96 335.82 335.78 337,75 339,33 336.93 335,88
4,270 7) 3.l4(24} 1,37(23) 150133 1.03(24) 2.40(24) «la(23) 2470241 1.65(24) 3.09(22) B,62(23) «29{24)
DAY 24 338.30 334.74 3344461 337,40 334,24 335.32 335,91 336441 336.07 342,41 335,84
4.22124) 26024} e27024)  1.22(24) 1.07(24) 1441(24) 1.14024] 1.,40(24) «37(24) 5.,63(24) 320201
DAY 25 33¢.85 335.21 340.13 334,75 334.41 339,46 337.51 338.24 335,81 335,74 335.78
1.35(24) +32{24) 5.50(24) «35023) 2.57(23) 3.80(20} 2.68124) 1.40(24} 471241} Gal24} «38(24)
DAY 26 937.53 340.01 336,30 342,42 335,54 335,81 336,31 337,18 336.41 335.88 336.23
5«131243) 3.12(22) 2.08{19) 7.87(24) +80(21) 770211 1,58{24) 2.48(21) 1.19(20} 4310241 1.35(24)
DAY 27 335.62 343,30 334.32 334,63 335.09 336.34 336414 342.62 335.98 336412 ° 336.81
«70017) 11.45(24) «15(24) W13024) 940241 1.20024) «31024)  3.31(21) «33(024) 224122) 1,62(24)
DAY 28 339.33 336.83 334,20 335,50 335.61 335.84 336.98 340,70 336,01 335,93 339.74
4.88124) 2,43(24) 2180241 1.58(24) »75(23) +36024) 11,1116} 5,00(24) «23{24) «32024)  4.12{241)
DAY 29 335.22 334,20 336.99 335,43 335,98 338.06 337.07 335.72 335,95 342,01
1.12119) «23(24) 3,54(24} hdbt2l) 620171 3,37{24) 1.36(24) $46024}) W22(24)Y  5.34123)
DAY 30 336.73 336456 334,66 334.92 334440 336.73 336.05 335.99 335.96 340.50
2,13120) 1.62(24) «14(19) «74123)  1.02024) 2.15124) «33124) «60124) 2B8022)  2,101024)
DAY 31 338,16 334,83 335.84 336.17 335.96 336.47
Ze72124) «361(24) Wlat2a) £30020) 2.45(24) 1.74{24}
MONTHLY 336416 336.26 337.10 336.28 336.06 336,54 335.62 336,25 336.85 336461 336,75 336,61
MEAN 1.9b 1.81 2.18 24,31 1.75 1.77 1434 Lel4 2.07 1.04 1.38 1,51
23 23 31 30 31 21 31 31 29 31 EL 3l
HOURS
PER MONTH 520 521 660 691 707 461 687 700 637 715 647 700
ANNUAL MEAN = 336,42
STANDARD DEVIATION = «40

HOURS PER

YEAR =

7646




48

CAPE GRIM €02 CONCENTRATIONS (MARK I?

1980 COMPLETE DATA SET

MONTH JANUARY FEBRUARY MARCH APRIL nay JUNE JuLy AUGUST SEPTEMBER  OCTOBER NOVEMBER DECEMBER
DAY 3 319,00 335,50 336,40 336,86 335,94 337,76 337.61 337411 334,98 337.22
T/E70268) &.560248) T1.20024) 1.3T02%) JATI28) . tBt24) 300241 J73124) #23024)  1.50016)
DAY 2 335.92 336.36 336.28 338411 336,30 336450 337,59 336445 337.75 337.65 337.15 340.32
1.99121) 1.06124) 650241 2,53123) 1.96t17) 1.08{22) .23¢ 8} 1.14(24) 214024)  1.55021)  .36(24) 3.26120)
DAY 3 335.76 335,71 335.94 335,79 340424 339.15 337,55 336.93 337,57 336.99 337.09 338.56
3.90024)  ,12t24) 1,03124)  ,09( 9] 7.91t24) 3.,82(16) $27124) .33(241  .42120) 430240 1.000(24) 3.10(24)
DAY 4  335.74 335.70 336.44 337.81 338,45 337446 336.89 337,64 338.91 337.23 336484
L40024)  .21024)  1.23024) 1.34024)  2.77124)  .26124) 1.09(23) 1.57(22) 3.75(24) 1.34(24) 243024}
DAY 5  338.47 335.63 335.90 337.99 337,85 336,90 336.47 337,05 338.01 337.71 337.27
3.53124) ,18(24) 415013} WB8122)  1.29016) 1.14124) 1.90023)  44(23) $93(24)  2.18(24) 1.23(20)
OAY &6 336.92 335.38 337.64 339.16 337.80 336,85 336,16 335.73 338,41 336,80 337.49
2.00124}  ,28(21) 2.43( 81 2.12121)  1.35120) $34024)  1.960(24} 2.78024) 1.82(24) 1.,17120) 1.48{24)
DAY 7  338.45 335.91 340.10 340,52 339,60 336,96 336.68 335,74 337.35 339,31 338460
3.30(24) £60{201 3,17{23} 1.55024)  4.92(24) 2910241 292(22) 2.60(24)  .94120) 3.18(21) 2.21(24)
DAY 8 338,70 336,01 336.38 340,84 335.50 337.10 337.07 337.49 336.93 337.24 336,33
3.95023) 1.28{24) 6li24) 3.10119)  2.03(16) 231024} $19020)  1.35(24)  .37419) 294024 1.56(24)
0AY 9 339,36 336.77 337.26 341.34 335,57 337,19 335460 337,37 336,65 339,83 338.01
6.86024) 1.08124) 1.80{24) 3.73017)  1.49(22) «59(24) 2.77124) 225024) 770241 3.220241 2.79124)
DAY 10 336.16 337.97 337,81 336.96 336.50 337.40 335.54 337.24 338.30 337.59 345,31
2.03(24) 4.07{24) 2.45(24} 299(23)  .88(22]  .70(19] 1.88{23}  .290(24) 2.95024} .27t 7) 6.26124)
DAY 1t 336.77 339.68 341.92 340.22 337,23 336.89 337.32 337.09 337.67 345.28 338,02
2.23124) 1,990 9) 5.05(24) 3.58024) 1.60(24) 1.65(12} 1.16(24) .35(24)  1,17(24) B,09(L5) 2.67(24)
DAY 12 337.29 342,12 338.41 336.61 336.24 336.98 337.30 338.09 339.33 336.60
3.30024)  2.25t B) 4.66123) 570241 W31624) .20124) W51L24)  3.470124)  5,24(24) 1.18(24)
DAY 13 335,33 337.19 336.79 336,59 336,99 337.71 337,49 341,35 338.04
1.14024) 2.02124) 774161 L1210 9) W55124)  1.191241 2.,27(24) 3.78(24) 2.39024}
DAY 14 334,91 335.92 EELPLT] 341,19 337.55 336.31 336,97 337.07 337,00
3.96(21}) 220024 L2540 31 2.41024) «650(24)  1.33(24}  .46(24)  ,49(23)  .44(24)
DAY 15  335.74 335.50 340,38 341.89 335.94 337.12 337.33 337.07 338,22 337.02
£20024)  .19013) 2.400131  4.04(24) L6510 8) .23022) W16121) .36624)  1.68024)  .55(23)
DAY 16  335.84 335.55 335.97 337.18 339.13 336.81 336,86 336,85 337.05 337.04 336.60
$650241 L21110)  L21012) 2,600240 2.96123) 1.39¢22) 2360240 L70024)  ,49(22) 1.,20124) 1.41{15)
DAY 17  338.29 337.05 338434 335.82 336.69 337.14 337.54 338.22 342,22 336.99
2.53124) 1.00124) LR Ll4(24) L9810 9) L54(24) 1415024} 2.08(24) 5.26(21)  .56024)
DAY 18  335.64 338,01 140,38 335.66 336.38 335,45 337.44 338,53 339,81 336.81
21422 1.78024) 1.44115) L14024) £73412) 1560241 (43(24)  4.74024) 3.980(20) 68024}
DAY 19  335.64 335,49 335.81 335.89 336,69 339.50 337,21 336,94 336.89 337.64
17124) £a3) . W17017) +13(24) £28(24)  3.11024)  «11{21) 1.39(24) W86122)  1.73(24)
DAY 20 335.52 339,49 336.44 335.94 337,39 340.43 316.95 338.31 336.92 339.50
«17(24)  1.030161 85021 l4024) 3,29(17)  2.77(24) W24024)  1,71(24)  .14{21) 3.01l(24)
DAY 21 335.46 33784 336.80 335.87 339.56 337,99 336.86 338.61 336,94 337,74
222123)  3.490150 1.27024) .07(24) 1.220 91 2.11(24) W11(24) 2417424} ,25024) 2.31(24})
DAY 22 335.70 335,94 335.81 335,59 337,76 336,26 336.98 339.13 336.84 339.11
L48(24) L AhIb2A) L281024) 166120) $500 8)  2.09124) «33(24)  3.99(24) 233024)  1.67(22)
DAY 23 335.48 33748 336.06 334,34 337,73 337.39 336.38 339,75 336,74 336.34
(18622)  1.590157 70240 1.78016} 1.66024) 1.06124} 2.91024) 2.50(16)  .38t24)  .75(24)
DAY 24  335.32 135,77 335.98 335.79 339.16 337,11 339,38 337.36 336,92 337.25
650241 201241 221241 «32024) 3,73(18) «24124)  7.86120) 1,08121)  ,74{24) 1.05(19)
DAY 25 335,62 335,91 336.09 336.89 340,48 337.33 337.44 338.15 339,35 341,84
.20020)  LL7022) 22024) 2.76(24}) 6435021} .32024) V360211 2,57123)  3,83(24) 4.54024)
DAY 2¢ 335,84 337,37 336.36 237.66 337.58 337.13 337.35 338.41 ° 342.04 339,54
Ll4024)  1.3101810 97024) 1.99124} 1.66024) W44024)  J18(14) 2.82024) 7.16{24) 5.78(24)
DAY 27  336.11 41,89 337.04 339.39 339.06 335.12 339.44 338.99 336,78
641024)  2.75119) 1.46024) 2.52t12) 1.40024) 1.61(24]) 4,01024) 2.71(221  .73424)
DAY 28  336.81 336.28 336.04 335.95 342,15 337.45 337.43 337.17 339,52 337,18
1.87124) L. 60024) 213022)  .34115) 3,39(15) L560(16) 1,06(24) L37018)  2.78(21) 1.46(24)
DAY 29  335.94 EET LT 335.85 335.71 339.86 337.32 337.71 332.52 337,04 337.29 337.50
W371024) S5TIET 120241 L23024)  2.99024) «34113) #54120) 1,950 61 .53(23)  ,79(24)  .43(18)
DAY 30  335.93 335.85 336.64 340414 337,33 337.57 337.67 336.78 338.15 338.96
W191221 .20t24)  1,18(24) 2.63(16} L31014) 1.43(24) 1,52{20] W510241  2.,97(24)  2.20(13)
DAY 31 338,12 335.01 336.14 337.42 337.68 336.89 337.26
2.37(24) 4.06(20) L46(24) .95t221 (241240 2560210 1.32t22)
MOMTHLY  336.44 337.17 336.90 337.68 338,10 337.04 337.58 337,09 337.05 337.79 338.46 338,06
MEAN 1.19 1,95 1.48 1,79 2.24 1.10 1.02 1.06 1%7] 2 .85 2,06 1.84
31 25 30 27 31 28 31 30 31
HOURS
PER MONTH 726 470 663 198 669 353 492 729 620 708 669 692
ANNUAL MEAN = 337445
STANDARD DEVIATION = .59

HOURS PER YEAR = 6989
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CAPE GRIM (€02 CONCENTRATIONS (MARK 1)

1981 COMPLETE DATA SET

HONTH JANUARY FEBRUARY HARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 339,18 338.81 337.37 350.26 339,70 343,48 337.75 336.50 338.04 337,20

2470419} 3.37(22) 65024} 6430024} 2.02(10) 4.21424) <15016) 1.75(24) +26114) 2+43(18)
bay 2 337,15 336.78 340.08 341.53 339,09 346.79 337.69 337.18 337.95 338.17

«70011) «58{24) 1.75(24) 2.82{22) 1.42(24} 7.76124} 223{11) 1.33(241 272{23} v44115)

DAY 3 337.68 339.69 338.03 338.9 337.68 355,31 338,00 345,52 338.10 338,29
«94{24) 1.92124) «93124) 1.70124) 1.37024} 5.29(24) «34118) 3.44¢( 8) +25018} «241024)

DAY 4 336.85 338.47 336.92 337.67 340.13 343.30 338.26 34l1.64 338.09 337.91
«18024) 1.28117) 16022} 1.20(24}) 5.63(24} 4.74(24) 1.70024) 4.251(17) «38(24) «29024)

DAY 5 338.38 340,35 337.08 339.79 338.27 340,22 337.74 337,74 337.94 337.86
3.561241 44320241 «49(23) 2.05{24) 1.,83(24) 4.44122] «31115) 1.31t24) «53(24) «3%424)

DAY 6 341.29 337.72 339.53 337.34 340,33 341,27 337.92 338.04 336407 336.50
5.66(24) 1.56{24) 1.03(22) 76024} 2.910241 3.34(24) «061010) $25023)  3.121241 2.42124)

Day 7 338.84 337.61 337,52 340.72 337.34 340,43 337.74 338.80 336.09 338.09
3.281(24) 1.28(24}) W66124)  4.56123) «51(24] 2.,51(24) 020024} 2.07(24) 3,00(24) 2440181

DAY 8 337.31 340.86 337.26 34696 337.22 337:89 337.90 337.81 337.53 340,85

860241 3.26124} #256024) 9.38(24) #11024)  1,32024) #551024)  1.20024) 1.32024) 6.61(14)
DAY 9 341,11 3138.69 337.05 340,42 337.18 337.88 338.17 338.31 337.98 338.19
2.03022) 2.73(19) «070(24) 4.99(21) «l2(24)  1.17023) «83(24) «60024) «451023) +43(14)

DAY 10 337.71 336.98 337.09 337.55 337.23 338.76 340,81 339.52 340449 338.07
1.794{24) »08(23) «11024)  1.76(24) «05( 6) 1.31(24}) 3.84(24) 2,45(24) 2.40(24) «44(24)

DAY 11 337.83 338,11 337,01 337.50 337.16 337.70 " 338,83 339.25 338.23 338.06
2,37(24) 2901(24) Wlef24)  2,05(24) «22{14)  1.00024) 1,48(24) 2,25(24) 26024) 35024}

DAY 12 337.74 33649 337,51 337.97 338.21 337.40 338.33 338,34 338.02 339,09

2:,46124) +45124) «86124) 830241 2,12(22) «36(22] 1.56124] 1.64(24} 231241 2.95(247
DAY 13 337.30Q 337.07 337.10 337.01 339.32 338,36 337494 338.17 337.85 338.68
+85018) «76120) 239(21) «13(241 1.03(23) 861024} «50022) 1.93(24}) «37(24) 2.50(161

DAY 14 338.97 337.61 337.19 336.98 345.25 338,44 338,40 337.74 338.59 339,19
1.26(20) »931(24) «45023) 17024} 6.74(24) 1.82(24) «84012) «58024) 1,23(24) 2,00(19)
DAY 15 339,11 340424 336,91 337,13 344,00 337,55 337.34 340.62 338,22
1.25{24) 1.80(241} 07(24) 240191 4.51120) 242(24) 278124) 24261024} +38124)
DAY 1& 34 337.83 336,93 337.15 338.37 337.58 337,82 338.32 338.57
4,20021)  2.06¢21) 13024 «15024} +98124) 280(24) «381{24) 2.,49(24) 1,85(18!
DAY 17 338.02 337.21 337.46 33b6.9) 337.23 341,12 338.05 338,02 343.06 337.88
«731024) +691022) 1.33(19) 14021} 221123)  4.15(24]) «13(24) 1.75{20) 5.69(10) «39( 9}
DAY 18 339.77 336,73 341,51 337.16 337,23 337,77 338.01 338.14 338,33 337.92
l.14{24}) «12(24) 3,28(24} «07( 81 +81(23) v4l{24) «23(24) «97(23) 1.70{16) 52021}
DAY 19 337.30 336.87 339.21 338.33 337.42 338,52 337.99 338.35 338.86
b2124} «52024) 2.16124) 1.57(24) 29024} W2L124) «50024) 1.61(23) 3.62124)
Day 20 338.24 337.79 337.04 339.32 340.45 338.73 339,00 338,23 339.76
l.14024) 1.201(24) W15(22) l.84020)r 2,78(24) Le151241 1,47(24) 1.99{24) 2.86124)
DAY 21 337.87 340438 336.98 341.36 337.54 340,57 338.21 337.99 340.80 338,31
1,43(24) 3.12024) 100241 6.50123) 1.58{24) 2.521(15) 71024} «35024) 3.39(24) 1.74(24)
DAY 22 337.00 338.23 336.99 337.85 338.10 337.96 338411 338,29 338.57 337.97
180241 1.29{23) «09(24) 1.85022) 1l.46(24) 1,45{24} 219(24}) «53{24) 1.071(24) 1.23(24)
DAY 23 336.72 341.03 338.58 337.11 337.61 339.23 337.27 338.07 338.00 338.52 338.07
218024} 5.58(13) 2,02{24) «23(24) #93(24) 2.39(24) 1,00(24} 170241 267(24)  1.21020} 1.26(14)
DAY 24 337.46 337.65 338,19 337.26 337.71 338.24 338,05 339.05 338.20 337.92
1.121024) 24510241 1,.35024} »12(17) «774(24)  2.52(24}) »37424)  1.69(18) «19(24) «29{24)
DAY 25 34).83 337.85 336,87 343.07 339.80 337,55 338.81 338,16 338,04
64231024) 1.80(24) +13{23} 2.42(24) 2.62(181 88124} 2.11(24) 23023} +10t18)
DAY 26 338.73 338,51 338,88 343,24 337.83 337.91 337.01 337,48 338.81
3.04(24) 1.87(24) l.661(24) 2.80t221 «70(22) $241024)  3.06(22) 2.25(24) 3.74(24)
DAY 27 337.3 337.56 338.50 336.65 342,04 337,34 338,06 338.24 337,68 341,15
1.01(21) +50(21)  3,05(20) «09(10F 3.93(24) 171024) 218024) «19t211 2.58(24} 2415123}
DAY 28 341.59 337.58 339,77 336.66 340.56 337.47 338.69 338.15 338,22 338.13
5.04020) 710241 2,721(24) «06(12) 1.89124) £80(24) 2.42121) «73024) «30124) $26(013)
DAY 29 338.00 338,71 337.59 341,13 337,81 339,47 339.93 338,48 337.79
2.06024) 2.12024) <400 7)1 l.32(24) +69(24)  1.67024) 1.95(24) 1.24(24) »74(14)
DAY 3¢ 337.63 344,33 339.06 338.72 337.55 338.93 347,81 339.05 337.42
2.02(23) B.4B{24)1 2.58(24) 1425124} 1.82(22) 1.50(24) 7.64113) 1.73(11}) «40(22)
DAY 31 339.87 341,32 341.94 338,28 338.43
4,16(16) 3.531(24) L.70(24) 2.04(21) 1.85024)
MONTHLY 338,51 338,26 338,22 338,89 339.48 339.33 338.33 338.88 338.19 338.64 338.25
HEAN 1.45 1.29 1.73 3.32 2.28 2.50 «85 2.34 .91 1.27 77
31 28 31 24 31 30 25 30 30 30 8
HOURS
PER MONTH 695 633 723 496 684 705 521 674 683 609 158
ANNUAL MEAN = 338.63
STANOARD DEVIATION = Va6

HOURS PER YEAR = 6581




APPENDIX 1 (b)

Selected baseline Mark I data set from the Australian BAPMoN station at
Cape Grim, Tasmania.

Tabulation of baseline CO_ concentration data obtained using the
Mark I in situ monitoring system in the temporary laboratory for the
period 1976 through 1981.

Numbers in the body of the Table are the mean concentrations,
standard deviations and number of hours of data for each day. Monthly
means are averages of daily means and are listed with the number of days
represented, standard deviations and total number of hours. Annual means
are the averages of the monthly means available for that year.

Data selection has been made for conditions when local winds were in
the sector 190° to 280° and of an average speed > 18 km hr, and where the
hourly mean concentration is part of a period of at least 5 such hours
during which hourly mean concentrations varied by no more than * 0.3

ppmv .,

Concentrations are expressed in parts per million by volume (ppmv)
with respect to the WMO 1981 CO,_ Calibration Scale. A carrier-gas
correction has been applied to &ll values based on comparisons of
instrument response to WMO Central CO_ Laboratory CO /N2 and COZ/Air
Secondary Standards as described in Pearman et al. (19%3).

Values are as computed, no corrections having been applied for the
step change in concentration discussed in Section 4 of the text.
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CAPE GRIM CO02 CONCENTRATIONS (MARK 1)
1976 SELECTED BASELINE VALUES
HONTH JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 331.02
08¢ 3}
DAY 2 329,26 331,05
«15(10} 110 2)
0AY 3 329.33
« 1)
DAY 4 329.10 329.29 331,11 330.70
«07( 5] «11(11}) 2120 4) <11t 5)
DAY 5 329.02 330,81
120211 24( 4)
DAY & 328.88 328,93
194171 +08¢( B}
0AY 7 328.81 329.19 330.98
«09120) vl4l12) JO07( 3)
DAY 8 329.02 328,71 331.11
200151} «11(18) 040 2)
DAY ¢ 330,14
070 5}
DAY 10 328.79 328,59
$06( 2) «15021)
DAY 11 328.79
120 99
DAY 12
DAY 13
DAY 14
DAY 15 331.50
<06t 3)
DAY 16 331.43
011 2)
DAY 17 331.08 330.98
= «07( 8) 020 3)
DAY 18 331.30 331.31
<030 2) »13( 8}
DAY 19 331.20
«150 6)
DAY 20 330.39
#63( 5)
DAY 21 331.34
.08C 3)
DAY 22 330.62 330467
060 3] 4l 7)
0AY 23 330,51 330.32 330.84
220 71 +07¢ 5} 2020 3)
DAY 24 330.85
020 21
DAY 25 330,39
W11t 6)
DAY 26 3130.32
<250 9)
DAY 27 329.52 330.21
<091 &) +30010)
DAY 28 329.48 330440
»231019) «220 6]
DAY 29 329.45 330,32
«07124}) «30(10}
DAY 30 329.27 330.68 230.68
.15019) «45¢ 3} 06l 2}
DAY 31
HMONTHLY 32,40 328.%2 329.01 330,88 330.98 330.64
HEAN «12 =13 231 «37 240 «34
5 7 6 4 12 14
HQURS
PER MONTH 78 B9 69 20 53 68
ANNUAL MEAN = 329.97
STANDARD DEVIATION = 5
HOURS PER YEAR = 377
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CAPE GRIM (€02 CONCENTRATIONS (MARK 1)
1977 SELECTED BASELINE VALUES
MONTH JANUARY FEBRUARY MARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 330.67 330.70 331.00 332.86
<370 2} «17(22) W11( 2) 020 3)
DAY 2 330,67 330.56 332.79 332.54
«22010} +28¢ 5) «130 4} 1
DAY 3 330.54 330.72 333,29 332,52
i 170 7) 12 8) 030 2 «09¢ 5)
DAY 4 330.82 333,08 332,90 332,31
050 2) .08¢ 3) «06( 3) 2120 7
i DAY 5 330,72 331.05 332,83 333,05 332.25
«0a( 3) 130 3) 270 4) «03( 3) «18(12}
DAY 6 330.52 331.04 333.00 33z.16
! 210 91 <091 2} «050 4) «31(19)
DAY 7 333.11 332.49 332.40
t1n <350 9) 520 9)
DAY 8 330.76 333,09 332.42
211t 5) 04t 3} 2521 8}
DAY 9 330.81
070 3}
0AY 10 330.79 332,62
«030 3) «18( 5)
DAY 11 333.03
«29( 4}
DAY 12 330.40 333.46 331.84
080 }) 0L 2) t 1)
DAY 13 330.49
«140 5)
DAY 14 332,47 332.87 331.62
+21C 8) »17(15) {
DAY 15 330.63 332,71 333.10 332.33
«700 6} «370 9} 20380 2} 2190 9)
DAY 16 332.05 330.62 332.67 332.74 332.43
<130 2} «291 5) 2260 5) +15( 3} 2110 9}
DAY 17. 330.83 332.46 332,74 332460
<040 51} «l4{ 6) «100 5] «09( 8)
DAY 18 330.59 330.32 331.65 332,51 333,02 332.45
0610 5) 270 2) 202( 31} «07¢ 3) «12t10) «£17(12)
DAY 19 330,60 331.59 332,53
t 21 170 4) «190 9}
DAY 20 332.52 332.66
£09(11) 080 3)
DAY 21 330.86 332,53
210 2) o 2100 b6}
DAY 22 330.85 332.66
04t 2) «21411)
DAY 23 330.86 332.00 332.90
020 2} 030 3) 207015}
DAY 24 330.60 331.61 331.71 332.93
«391011} 120 5) 130 9] 1)
DAY 25 330.78 331.77 331.82
+31t &) 204( 3) <230 6)
DAY 26 330.64 330,24 331.96 332.18
<160 9] «04{ 61} «03t 3) «17( 5)
DAY 27 331.17 331.72 332.41
030 3) 040 3) «10(22)
DAY 28 331413 330.99 33L.67 331,61 333.36 332.26
«03C 3} 050 3) «07( &) #0310 3} 0310 3) «19( 91
DAY 29 331.00 331.11 331,57 232.89 332.14
2040 3} 060 3) 18t &) 250 1) «l4t 9)
DAY 30 330.54 331.77 332.07 332.74
»270 8) 050 3) 2050 3) +330 81
DAY 31 330.87 330.94 332,95
2030 3) W11t 3) »100 3)
MONTHLY 330,77 330.74 331.01 330.78 3367 33l.86 332.86 332.86 332,32
ME AN . 46 «09 223 « 08 L0 .29 24 v26
1% 11 3 10 8 & 14 19 19
HOURS
PER MONTH 76 59 9 36 33 27 66 115 148
ANNUAL MEAN = 331.65
STANDARD DEVIATION = .

HOURS PER YEAR =

569
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CAPE GRIM CD2 CONCENTRATIONS (MARK 1)
1978 SELECTED BASELINE VALUES
MONTH JANUARY FEBRUARY MARCH AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 332.44 334,61
080 4) «530 3)
DAY 2
DAY 3 332.28 335.82 336.19
071 7} 120 71 €1
DAY 4 332.09 335.60
207012} 094130
DAY 5 332.21 335 .86
16017} 4390
DAY 6 332.24 334,99 335,70 334,45
030 ) 130 5) «26120) «11414)
DAY 7 332,35 332,27 334.79 335.50 334.20
20612} Jlat 21 S110111) 50T 21124)
DAY 8 332.54 332.29 334,46 335,57 334.26
«054 5} t 1 «29117) bl «27122)
DaYy 9 332.29 332.45 334,72 334.25
<150 9) <220 51 110 8) «281{17)
DAY 10 332.96 332,77
«08( 21 +05¢ 31
DAY 11 332.47 332.11
L7019 220114
DAY 12 332.22 331.83
191021} «10124)
DAY 13 331.95 332.06
.18¢12) 21t 31}
BAY 14
DAY 15 332.23
+08( 2)
DAY 16 331.96
W14i11}
DAY 17 334,39
W 17014}
DAY 18 332.19 334.25
«19112) +17(18]
DAY 19 332.05 334,39
«15(10} »10{15)
DAY 20 334.24 334,18
»18013) «261(18)
DAY 21 333,96 334.36
.28(12) +25(19)
DAY 22 331.83 334,31 334.57
«07( 7} +08{15} 270 7}
DAY 23 334.10 336.14
»19{11) 1)
DAY 24 331.81
010 3
DAY 25 331.64 332,50
010 2) 04t 3)
DAY 26 331.34 334466 334,76
«130 4) 22020} «12(11)
DAY 27 330.95 334451 335.60 334.63
.18t 81} W15(18) 2170101 «114 &}
DAY 28 332.23 334496 335,51 334.85
2200 6} «30¢ 8} «14014) +15{101}
DAY 29 335,37 335.06
«50111) «l2(l4)
DAY 30 335.00
«25021)
DAY 31 335,02 334,59
2100 7} +38(12}
MONTHLY 332.06 332.18 332.36 334410 335.20 335.57 335,40 334,51
MEAN a7 20 »26 69 56 .22 1.12 .28
17 7 5 8 8 17 2 lé
HOURS
PER MONTH 142 55 43 100 7 165 & 240
ANNUAL MEAN = 333,92
STANDARD DEVIATION = 1.5
HOURS PER YEAR = 826
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CAPE GRIK CD2 CONCENTRATIONS (MARK 1}
1979 SELECTED BASELINE VALUES
MONTH JAKUARY  FEARUARY MARCH APRIL MAY JUKE JuLY AUGUST NOVEMBER DECERBER
pAY 1 335.19 334,21 335,93 335,83
13T S29011) 08 T) «27112)
DAY 2 334,858 335,77 336404
PR JO50 3} J31020)
oaY 3 334,37 335,09 334.33 335,89
LEIIBD L0790 .09012) LIREY
DAY & 335,00 334,47 335.89
080 80 L05( T) +08( 5)
DAY 5 334,33 334,99 336.24
210141 L1410 5} 2240 6)
DAY & 334051 334.35 334,54 335,31
$290210 L0910 73 .13( 8} 060 3)
DAY 7 334.%9 335.09
LLG(L1) LML 8)
DAY A 335.04
i1
DAY 9 334,52 335.05 335,92
L1110 +681(13) 203 31
DAY 10 334,70 334,82 334.34 334,01 334,83 335.95
SL2I101 . L 25414) 1 L06012]  .0B( 2} $070 9}
DAY 11 3340kl 134,60 338,18 334,84
GUZ0F  J151210 «OB0 B)  .03C 5)
DAY 12 334,49 33467 334,94
LAbILZ) CAS0LT) L2202
DAY 13 333,41 334.98 334,72
(391130 L3111 5) SL3024)
DAY 14 334,13 134052 334486
«26101 JLaf2Ll l2i2al
DAY 1% 33%.08 EELIN T 334.73
$26112) SLELZND L10i141)
DAY 1b 135,16
BEISL ]
DAY 1T 334,41 133.9 334,53 334,69
.09(15) 220240 €1 $16013)
DAY 18 334,37 334,07 334,40 334.68
310 8) L1THLTE .09 5) 03¢ )
DAY 15 334,67
100 7)
DAY 20 334.71 336.46
€21 «07¢ 5)
DAY 21 334.45 334.93 336,30 335.01
.26018) .090 7) #52118) .28l 8)
nay 22 334,77 334,45 336.27 334 .48
071 6] .22023) S110 B) L 240191
DAY 23 334.88 334,61 335.80 336.04
170100 .15(13}) 110 97 W108141
DAY 4 334,74 334,35 334,89 335.88 336,416 335,58
227023) .26018) .14 3 7020 € 1) 75013}
DAY 25 335.14 334,80 335.85 335,85
$290201) 090 51 420191 330160
DAY 26 335.86 335.70 334.76 334461 336.06 335475
210t 5} 1) .20(10) i 1) «31112)  Lhlile)
DAY 27 334,91 334.32 334,63 336414
203 2) W15024)  L13t24) «141(14)
DAY 28 334,20 334,65 335.95 335.97
«18(241 070 &) £091(10) 11017)
DAY 29 334,15 334463 335.79 335.97
$24418) L0701 2} 110 9) £21423)
DAY 30 334.63 336.02
«09116] 119012}
DAY 31 334476 334,71
(080 5) LGB1200
MONTHLY  334.51 334463 334,74 334,59 EE T 334.83 335,84 335,89 33612 335,82
MEAN b2 49 +39 +35 W18 02 A07 <07 . $27
14 13 13 L2 19 z o 5 10 11
HOURS
PER HONTH 179 146 123 170 220 7 a0 27 129 142

ANNUAL MEAN =
STANDARD DEVIATION =
HOURS PER YEAR =
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CAPE GRIM C02 CONCENTRATIONS (HARK I)
1980 SELECTED BASELINE VALUES
MONTH JANUARY FEBRUARY HARCH APREIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER NOVEMBER OECEMBER
DAYy 1 335,89 335.98 337.68 336.83 336,98
209113} 217(24) +11015} 11t 8) 223124)
bAY 2 335,68 335,082 336.05 336.11 337.69 337,22 337.74 337.18 337.16
30004} «009{12) 02t 0810 B8) «130 6} 250 71 «12(21} 1007 «38020)
DAY 3 33571 335.78 335.78 337,47 336.95 337.81 336,97 336,98 336.99
12124 224(20}) .08t 8) 211012) *32023) .18( 6) +401013}) 6Lt 7} «14010}
DAY 4 335.66 335.70 335,65 337.36 336.84 337,40 337.18
+25(14) slaila) 170 9) «13014) «118 9) «09( 8) «24{12}
DAY 5 336.04 335,47 335,90 337.21 337.16 336.87
«09( 5) slalzoy +15013) «12(11) +29{20) #2610 &)
DAY & 336,12 335,36 336.88 337.42 337445 336444
¢ 11 a220LF) 2 27019) 071 7) 070 6) =05t 6}
DAY 7 335.98 336.99 337.20 336,99 337.29 337.46
57115 «16{15) «10( 7} +32(16) +08(14) 04t 5}
DAY 8 336.31 336.16 337,08 337,12 337.25 337.15 337.01
341 9} «18(15) «09(14) +13(16} «07(12} «l1t13) 6610121
DAY 9 336.35 335.62 335,34 336,93 337,24 337,14
« 111201 040 22 2120 &) «15{10} .12112) «07( &)
DAY 10 337.06 337.36
<10t 6} Jlat M)
DAY 11 336.20 337.04 337.16 336.56
»100111 2074 93 101 8) «33{12)
DAY 12 335,53 336.94 336,32 337.00 336.97
el2t 4) 060 3) 25020} +16{20) «0B( &)
0aY 13 337.03 336,08 336,60 337.23 337,08 337.21 337.17 336.83
0310 2) 06l 2} 060 7) =041 8} «290 2) <130 8) <110 33 2521 8)
DAY 14 335.68 335,94 337.15 336.90 337.27 336.91 336.95
Pla0 3 «11119} «06( 9) <070 &) «l2014} «24(13) «37017)
DAY 15 335.76 335.52 336,29 337.12 337.29 337.09 336.87
«18(23) <181 9} 2060 3) 131 61} «0%114} +23(15) «31015)
DAY 16 335,65 335.59 335.95 335.79 336,34 337.07 337.38
24020} «150 4) 090 2070 T 091 8) «08(10) 20113
DAY 17 335.82 337.52 337.67 337436
Wlai24) 1) «120 4) 070 3)
DAY 18 336467 335.89 335.86 336.74 337.32 336.74
+15114) <091 &) 14024 2030 4) «09(11} «32{14)
DAY 19 335.63 335.74 335.87 336.57 336.73 337.20 337.00 336.94
+15(23) «10t 8} 11123} L1100 4) 02221201 121161 050 51} 2050 4}
DAY 20 335,52 235.95 336437 336495 336,92 336,94 336.42
170240 «11123) +14(10) 224(24) 11t 9} 2121020} 040 2)
DAY 21 335.51 336.10 335.87 336496 336.86 336.92 336.94
«12021) W12t 8) $07(241} L1304} all(24} »26{14} «25(24)
DAY 22 335.586 335.30 335.87 337.01 336.97 336.85 337.22
S0F1L10 «24tl6) S10011) 060 7) 181173 34123 +13¢ 51
DAY 23 IT.0G 336.04 337.45 336.75 33e.12
Al5E19) J11{21) <04t 2) «39(23) +48tle)
DAY 24 335.44 335,94 335.75 337.04
# 13015] 100107 «18(20) «320.7)
DAY 25 335.75% 336.05 336400 337.10
« 161101 17018 .08t 91 1)
DAY 26 335,83 336.29 337,34
«13123) 060 5) 2110 9)
oay 27 335.93 335.92 337,24
L0007 v24113}) «30(11) 1
DAY 28 336.06 335.66 336,98 337.22
#11018}Y 051 5) 2071 7) «21010)
DAY 29 335.82 336.17 335.87 335.64 337.12 337445 337.09 336,88 337.55
«17019} 2080 7) .08123) «101(L7) 060 7) 229110} £07(12) «4l{15) «37(14)
DAY 30 335.96 335.89 337.10 337.22 337.53 336461 337.05 336.84
09t 7 «l2{(18) 0l 21 L1700 2) 2180 8) «030 2) «33(14) «99¢ 2}
DAY 31 335,96 336416 337.05 337.72 337.22
2131 8} #50027) 12010} 17121) «14(13)
MONTHLY 335,78 335.82 335.93 335,83 336.08 336435 337,01 337.17 337.24 337.17 336.99 336.89
HEAN 35 <33 16 16 Lk %9 « 38 ok 2% 20 17 3k
20 11 21 & 12 10 15 15 24 19 15 17
HOURS
PER MONTH 265 153 264 53 187 101 155 166 268 202 203 151
ANNUAL MEAN = 336.52
STANDARD DEVIATION 138
HOURS PER YEAR = 2168
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CAFE GRIN CO2 CONCENTRATIONS {MARK I}
1981 SELECTED BASELINE VALUES
MONTH JANUARY  FEBRUARY HARCH APRIL HaY JUNE JuLy AUGUST SEPTEMBER  OCTOBER NDVEMBER DECEMBER
DAY 1 337.38
310 81
DAY 2
DAY 3 336.86 337.16
11112} Q120 4)
DAY 4 336.85 337,61 336,89 338,44
180241 <110 31 «14(20) «09C 51}
DAY 5  336.85 336,91 336,92 338.13
J13{16}  .13¢ 8}  .17(20] L05( 7}
DAY 6  337.12 336.74 336.88 338,06
L070 71 L2510 3) 080 9) 274171
DAY 7
DAY 8 337,08 338,21
4050 B} «08( B)
DAY 9 336.89 337.05 338,23
W08(11)  LOTL24) L130 3)
DAY 10 336,93 336.97 337.09 336.86
J16017) L,07(22)  L1liZ4]  .24018)
DAY 11 336.95 337,01 337.17 337,55
4191201 BT £23(13)  .09¢ 8)
DAY 12 336,98 337.65
+130 80 «15(13}
DAY 13 337411 337,01 337.98
080 51 Ll2t B) 07 8)
DAY 14 334.99 337,46 337.47
JABE23) +130101 «230 8)
DAY 15 337,09 337,48 337.60
21017 221200 «22(16)
DAY 16 337.23 337415 337.29 337.88
«481 6} L15024)  .09( 9} L0410 31
DAY 17 336467 336.91 337.23 338,05
«11110) L18E21) 0 J21(220 £14(19}
DAY 18 336.73 337.16 337,42 337.58 338,07 338.07
$12(24) LO0T0 B) L1100 61 . 07L T2 (140220 231(13)
DAY 19 336.97 336.68 337,50 338.49 338,32
SJLOTL3E 12029) 2060 9) .19021)  .100 8}
DAY 20  337.09
<0413
DAY 21 334.99 338,09
L090110 $200171
DAy 22 336.98 338.11
LABE2T) $19423)
DAY 23 334,72 337.17 338.07
1817240 #18(12) 170240
DAY 24 336,70 337.78 337.25 338.31
Jla0180  .08( 2) .08( 81} 050 51
DAY 25 337.77 336.85
110 6) L1200 5)
DAY 26 337.61 338.10
040 21
DAY 27 337,47 338,24
¢ 11 £19421)
DAY 28 337.89
£63(15)
DAY 29
DAY 30
DAY 31 336,95
1
MONTHLY 337,03 337.09 337,01 337,05 337.28 337.60 338404 338,25
HEAN .26 La4 W11 . .10 .18 . .
i6 11 10 10 4 7 15
HOURS
PER MONTH 195 114 143 148 50 75 220 37
ANNUAL MEAN = 337,42
STANDARD DEVIATION = .49
HOURS PER YEAR = 982




APPENDIX 2(a)

Complete Mark II CO
Grim, Tasmania.

5 data set from the Australian BAPMoN station at Cape

Tabulation of all CO_ concentration data obtained using the Mark II
in situ monitoring system” in the permanent laboratory during the years
1981~1982.

Numbers in the body of the Table are the mean concentrations,
standard deviations and number of hours of data for each day. Monthly
means are averages of daily means and are listed with the number of days
represented, standard deviation and total number of hours. Annual means
are the averages of the monthly means available for that year.

Concentrations are expressed in parts per million by volume (ppmv)
with respect to the WMO 1981 CO, Calibration Scale. Until 2nd November
1982 a carrier-gas correction has been applied, based on comparisons of
instrument response to WMO Central CO, Laboratory C02/N and CO_/Air
Secondary Standards as described in Pearman et al. (1&%3). Aé%er
2nd November 1982, C02/Air standard calibration gas mixtures were used at
the station.
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CAPE GRIM €02 CONCENTRATIONS (MARK 1D
1981 COMPLETE DATA SET
MONTH JANUARY FEBRUARY MARCH APRIL HAY JUNE JuLY AUGUST SEPTEMBER OCTDBER NGVEMBER DECEMBER
oAy 1 335.76 337.24 336.25 337.22 338.50
1.82(24) «31(23) «98(24) 1.57¢(24!} l.ll(24)
DAY 2 336,41 337,34 336.63 337.22 341.32
1.22124)  L18(24)  .41(24)  .85(24) 5.,51(20}
DAY 3 343.06 337,35 337.04° 338,52 340.96
3.30417) «33121) $27024) 1.39{24) 6.25024)
DaY 4 341,10 337.47 336.56 337.46 338.28
4.021(18) «35024) «45{24) 1.30024) 3.33(24)
DAY 5 342,38 337.28 337.14 336,40 337.18 337.68
3.3015) 1.34(20)  ,56023)  .46124)  .12024)  .B4(24}
DAY o 343.99 337.87 335.81 335.94 337.69 337.35
1.81112) 15(23)  2,30024) l.60(22}) B2(24) 52024}
pAY 7 338,57 335,77 337.52 338,74 337.37
1.99124) 2,21(24) +30(20) 1.581024) +3G¢24)
DAY 8 338.61 337.41 336.86 339.28 340,21 337463
1.84t11) 1.19124) 1.05(24} 4,38{24) 3.48(24) «10024}
DAY 9 338,40 337.85  337.11 337,24 338,71 337,71
l.16124) +40(24) +36(24) 275024)  2.40124) «09(24)
DAY 10 339.05 339.48 339.83 337.48 338.05 338.07
1.70{(21) 2.48(21) 2.80(24) «22(24) 1.79(24) l1.32(24)
DAY 11 337.88 338.73 337.40 337.30 337.67 340.60
1.21(13} 2.19(24) «4lt2z}) «59{241) «06124) “3,BBi24)
Day 12 337.37 337.70 337,32 337.39 337.84 337.41
«47118) 1+65024) «32024) +39110) «05(24) «18(24)
DAY 13 338,50 337.42 337.21 338.15 338,18 337.81
1.22022) l.84(24) 227024) +530 5) «69124) «b4(24)
DAY 14 338.51 337.07 337.62 337.69 338.27 338.50
la6l(1l7) «63(24) 1.18(21) l.42(24) «921024) 1.19(24})
DAY 15 336.58 339.20 337.07 337.88 340441
L73024)  2.02017)  L11422)  .23(24)  2.79(24)
DAY 16 337,07 337.50 338.04 338,48 338,65
«34024)  1.89024) 1.01024) 1.01(24) 1.28(20)
DAY 17 338.36 337.50 337.81 340.58 337.71 337.83
1.050 7) »13017) 2.04(24) 3.09124) 06022} 1.05021)
Day 18 338.03 337.25 337,37 336.77 337.77 337.42
+53(1l6} «19(24) 8610241} 1.09(22) «10023) «11024)
Day 19 337.77 337.306 336.86 338.76 337.36
«29(21) $42(24) 1.14(24) 2.70(24} 0624}
DAY 20 337.97 337.99 337.43 339.02 337.43
1.25124) «951024) 1.50t22) 2.09124) 151241
DAY 21 337.31 337.02 340.21 338.19 337.79
»281023) «491024) 3.19(24) 87024) «70023)
DAY 22 337.37 337.49 337.94 337.68 337.98
»30024) «551024} «78(23) B4l 24) $68024)
DAY 23 335.87 337.27 337.19 337.98 338.00 337.49
$99( 7} 221(24) $791221} «731024) 1.09124) +96(24)
DAY 24 337.97 337.93 337.70 337,28 337.86 337.67
1.31(23) L.591(24) «23124) 219(24) «70(24) «39124)
DAY 25 337,07 337.79 337.58 337.26 340436 338.11
»96(24) 1.96124) «31024) «04(11} 2.89{12) l1.18(24)
DAY 26 337.42 336.99 336.99 337.03 342.70
226t24) 2431021) 1.73124) 1.35(14) 6.201241
DAY 27 337.53 337.73 336.75 339.95 337.51 338,26
22024) «06124) 1.30124) 2.44123) «51115)  2.54(24)
DAY 28 337.73 337.55 337.11 336.93 337.56 337.12
3.14(23) «38124) 4300151 J11024) 95024} «97124)
DAY 29 339.37 338.90 336.84 338.21 337.17
1.68120} 1.28124}) »30(24) 1.22024) «13024)
DAY 30 338.63 343,85 337.26 337.20 337.67 339.02
1.37024) B.07(23) «91012) «48(22) 212022} 1l.68(22}
DAY 31 337.70 340.04 338.27 339.80
1.89(24) 3.020(24) L.51(24} 3.38(23)
MONTHLY 339.19 337.70 338,15 337.37 137 .50 336,13 338,43
HEAN 2.05 «98 1.76 77 1.11 7T L.a0
11 G il 29 31 29 31
HOURS
PER MONTH 176 193 708 656 672 670 729
ANNUAL MEAN = 338.08
STANDARD DEVIATION = 62
HOURS PER YEAR = 3804




CAPE  GRIM (€02 CONCENTRATIONS (MARK II)

1982 COMPLETE ©DATA SET
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MONTH JANUARY FEBRUARY HARCH APRIL May JURE JuLy AUGUST SEPTEMBER OCYOBER NOVEMBER DECEMBER
Day 1 337,52 337.02 337.49 339.56 339,06 337.92 348,16 338.64 339,08 338.36 338.65 338,77
51124} «13(24) «070241  3,97(24) 1.70(24) 12024} 4,79(19) «23(24) 2.06024) 081231} l4024) $11022)
Day 2 337.34 337.07 337.58 337.91 340,75 338.29 340.89 338.55 338.59 338.54 338.46 338.98
v10(24) «08(241} «23124) 12670231 1.27124) 272024)  3.40(24) 861241 240241 283(24) «08(12) «92(221
DAY 13 337,26 337.19 339.54 337.18 339.40 338.68 341,19 338,93 339,23 338.40 338.67
2041024) #150241  1.46(24) «081241 76124} «761024)  2.76124) W16(24} 217(241 351241 «58(19)
DAY & 337.30 337.30 338.84 337,19 338,37 341,61 340,20 338,84 339.12 339.23 346,90 338.52
«03(24}) +41422) «92124) «OHt22) 970241 2.78123) 2.94{24) 2131241 15024 «69(24)  6,99(24) «18{24)
Day 5 337.86 336.61 343,97 337.40 336.68 341.64 342,24 338.18 339,52 340.04 342.84 338.30
1.18024) 1,30(24) 3.,94(22) «41t20) «64(24) 5.12{24) 3,88(22] 1.51(24) «TLI24)  2.16(24) 4.29(23}) 210024}
DAY & 338.07 337,72 345.57 337.59 338.25 339,07 340.63 338.54 339.41 338,44 351,57 338.78 |
1477424) 1.40124) 4.391(22) «14019) 07024} 299024)  3,09(24} «15(24) +03(24) 2.16124) 10.50(24) «88123}
DAY 7 337.46 344.03 340,50 337.70 338.28 338,90 339,00 338.36 338.85 338.20 336.11 338.81
470221 4.94(24) 3.31{24} 279024 «050231 1.16124} 1,01(24) «13{24) 219124 278024} «401(24) «86(24)
Day 8 337.39 342,44 338,50 340,08 338.15 338.99 342.08 340.23 339.45 338.67 336.53 340.77
120241 7.57024) 3.,25(24) 4.40(24) «09124)  1.24111) 2,681241  3,14824) «5at24a) «14(23) «78124)  4.56(24)
oAy 9 337.40 337.29 337.08 338.69 337.91 338,40 342.14 337.61 339,33 338,88 336,13 339.80
+09{ 24} +63(23) «09{24) 2.17(24) 620241  1,38(23) 5.07024) 2.38(24) «06(24) 11024) 02410221 2.45124)
DAY 10 339.73 339,37 337.13 344,38 338.22 337.92 339,31 342440 339.18 338.50 336.78 343,08
4.,58(24) 3,10(24) #3022} 6,07124) «79(24) 79024y 1.78124) 6.84{23) «21123) 13024) «41024)  7.16(24)
DAY 11 343,68 338.74 337,00 340,23 338.14 338.67 339.21 341.83 339.52 338.85 336.12 343.96
3.18(24) 2.62024) 210024} 2.09t24) +061(23) «80t241 1,21124) 1.19(24} 204024 1.37124) «52123) 6.32(24)
DAY 12 338.79 338.47 337.67 340.11 337.91 339,00 339.17 340457 339,51 341466 337.60 339.42
14710171 1.08{18] 1.970221 5.53(24) 181243 3,40024) 1,14123)  2,61124) 1.11t13) 4.68(21) 2,21022) 1.38(24)
DAY 13 337.69 337.76 337.94 339.00 338.14 242.26 338.50 339.18 339,52 338,50 338.88 340.61
251122} 224124) «86024) 2.461(22) «14(21) 3.46(24) «99024)  1.13(24) «94(13) +18(24) 2.04(24) 1.10(23}
DAY 14 337.94 337.58 337.80 352.36 337.97 341.22 340.18 338.71 346457 338,98 344,87 338.82
«83124) «73(24) 272024)  2433(1231} 209(24) 3.66(241 1,07(1l4} «39{24) 6.79(12) .08(24) 6,50(24) 2 78(24)
DAY 15 341.07 338.80 339,47 336.58 338.11 339,35 338.88 339,31 338.91 342.99 338.93
6350241 1.47(22) 1.39(24) 250 8) «30(24)  2.12122}) «09(241t « 101 5) 223023) 6.73024) 2.12124)
DAY 16 338.03 337.49 340.09 337.38 338.31 338.09 338.83 340417 338.86 338.85 338.19
3612461 «46(20) 3,80{241} 84(17) 2560241 | 2116241 #+07624)  1.38123) v26122) 201242 «081(24)
DAY 17 340,14 338,39 337.29 338.88 338.83 339.17 339.81 339,68 338,72 338.66 338.23
4412024) 1469022} «330(221 2.80(24) 296{(241 «73124) 2.00(19) 1.59(20) 07024} 218124} 15(24)
DAY 18 337.44 337.14 338.40 337.65 338.74 338.11 340,01 338.85 338.63 339.02 338.07
560241} «18(24) 1,08(24) «30(24)  1.99(24) +20624) 1.95(24) 070241 1.17(24) 12124) «08(24)
DAY 19 337.78 337.39 339,50 339.68 337.95 338.39 338.64 338.68 339.39 338.51 338.19
44124} «56024)  2.74124) 5.92(24) 212(23) 48(24} 1.70(23) »1l4{24) 1.56(24} «1910241) «05(24)
DAY 20 337.78 338.29 340.27 337.26 337.91 338,23 339,18 340.28 339.86 338.73 338.52 338.34
1.08{24} 1.05(24) 2.66124) 250241 +201221 .08(24) «540241  1,55{24} 2.05{24) 0120240 201243 218124)
DAY 21 336.91 336.92 342.56 338.18 338,15 338.72 339.46 338.83 348.04 338.74 338.67 338.33
2051024} «l4(24) 3.28(24) 1.170(17) $07(24) «60(24) 851221 W17024)  9.76(24) 208024} b1(24) «l6124)
DAY 22 337.39 237.35 340.81 342.97 338,01 338.29 339,22 338,77 338.64 338.36 338457 338,43
#51122) «80(24)  2.40(24) 2.861(22) 2l4124) 206122) 2941221 «12(24) L1.04(24) £094(24) 1,63(24) v94(24)
DAY 23 339,44 336.79 337.08 338455 337.85 338.60 339.56 337.00 338.88 338.76 337.89 342,50
5.01(24) «20{24) 2310220 »96124) 211211 «921{24) 1.411024) 1,73(24) 1l.l4f24) «55(24) 220(13)  5.57(24}
DAY 24 339.14 337.52 342,40 338.71 337.92 338.99 338.72 339.04 344,02 340.01 342.18 338.35
l.46124) +70(24] 4.51121) 295024} «11024)  1l.60(231) 2228241 1.55(24)  3,51(23) 4.66(24) 2.14112) +48123)
DAY 25 337.26 336,78 339.29 338.26 338,99 34 339.24 338.98 346447 338.16 338.66 339.69
11023} «20(241 1.36(24}) «40{24] 1,86120) 2.13{20) «70(24) «08i(24) 9.28(24) «75(24) 120241 2.18(24)
DAY 26 337.35 336.93 342.07 338.97 339.84 340.39 338,87 338,93 339.00 339,02 338,40 340.95
07124} #58(24) 1,41124) 1.50(18) 1.26(15) 3,01(24) «62124) 170241 «82{24) 1.25(23) 2l4024) 5.161(24)
oAy 27 337.31 337.66 340,98 341.67 339.25 338.41 340.62 338.96 339,16 338.84 338.87 338.38
«05(23) 1.04124) 3,59(24} 4,75(11} 2.39{( 9) «12(24) 1.74(24) «10(24) 1,81(24) «49(22) $70{24) «40{24)
DAY 28 337.55 337.35 346.81 340,06 338,27 339.29 339.33 338.65 338.68 340,35 338,41
2381(24) «50{22) 5.57(24} 4:441019) «13(23) 750240 1.57124) 2902410 2284241 2.,78(24) 1.76(24)
DAY 29 340.14 346,77 337.82 338.48 340,73 339,00 341,96 339.19 339.29 339.18 338.11
3.48(24}) 7.96(22) «28( 9) «67024) 3.18{24) 040241  2.87(24) «77024) «57023]  1.33(17) «G2024)
DAY 30 337.07 343,71 338.14 338.28 342.28 338.92 339,12 338,93 338.47 339,91 339.59
«05024) 7.78(23) 2170191 47(24)  4.53(24) 2041(23}) «29024) 66(24) «15{24) 2,05(24) 2.70(24)
DAY 31 337.06 339,71 338,27 338,70 340,88 338.64 339.90
ol20241 3.80(24) W13(24) 2100241 2,12(23) 242024) 1.11(22)
HONTHLY 338,20 338.05 340.12 339.31 338452 339.29 340.14 339.32 340415 338.88 339,68 339,35
MEAN 1.47 1.63 2.87 3.07 .71 1.33 1.98 1.21 2453 .68 3.41 1.51
31 28 31 29 31 30 26 31 30 31 29 31
HOURS
PER MONTH 729 653 726 602 700 695 601 736 660 734 648 730
ANNUAL MEAN = 339,25
STANDARD DEVIATION J22
HOURS PER YEAR = 8214




APPENDIX 2(b)

Selected baseline Mark II data set from the Australian BAPMoN station at
Cape Grim, Tasmania.

Tabulation of baseline CO_ concentration data obtained using the
Mark II in situ monitoring system in the permanent laboratory during the
years 1981-1982.

Numbers in the body of the Table are the mean concentrations,
standard deviations and number of hours of data for each day. Monthly
means are averages of daily means and are listed with the number of days
represented, standard deviations and total number of hours. Annual means
are the averages of the monthly means available for that year.

Data selection has been made for conditions when local winds were in
the sector 190° to 280° and of an average speed 2 18 km hr ~, and where
the hourly mean concentration is part of a periocd of at least 5 such
hours during which hourly mean concentrations varied by no more than #
0.3 ppmv.

Concentrations are expressed in parts per million by volume (ppmv)
with respect to the WMO 1981 CO_ Calibration Scale. Until 2nd November
1982 a carrier-gas correction hads been applied based on comparisons of
instrument response to WMO Central CO_ Laboratory CO_/N_ and COZ/Air
Secondary Standards as described in :%earman et al, 1983. After
2nd November 1982 Coz/Air standard calibration gas mixtures were used at

the station.
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CAPE GRIM (02 CONCENTRATIONS ({MARK II}
1981 SELECTED BASELINE VALUES
MONTH JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 337,07 337.78
«030 51 «030 7)
oAY 2 336.47
«31t10})
DAY 3 337.59 336.86 337.63
020 3) <070 8} «09(15}
DAY 4 337.42 337.09 337,08
+13(16} 260 81 «01( 5}
DAY 5 336.606 337.26 337.04
«05¢( 5) W110 Q) «100 6)
DAY & 337.9%6 337.46
021 9) +394(17)
DAY w7 337.96 337.79
t 23 060 51
DAY 8 337.25 337.67
080 7) «07{15)
DAY 9 337.08 337.71
<150 7} «09(24)
0AY 10 337.36 337.20 337.58
12013} 620 21 «05¢ 5)
DAY 11 337.77 337.65
«06( 53 «04(10)
DAY 12 337.84 337,29
04013} «150 7}
DAY 13 337.08 337.89 337,53
224013} «04(15) «06{16}
DAY 14 336.94 337.02 337.86 337.51
t 1) +10t 51 0616} «110 9}
DAY 15 336.66 337.08 337.81 337.78
{ «10(18} +10020} <10( 8)
Day 16 337.83 337.83
05011} 061 5)
DAY 17 337.73
«061(15)
DAY 18 336.66 337.72 337.44
«110 6) <0111} e11(21}
DAY 19 337.23 337.72 337.39
300 97 Q10 51 «04atll)
DAY 20 338.08 337.36
2060 71 041131}
DAY 21 337.54 337.35 337.90
«09( 6} »05( 4) #110 2]
DAY 22 337.30 337.54 337,41
«33(16) 100141} «03(11)
DAY 23 337.38 337.94 337.27
«15(12) 1) 2220141}
DAY 24 337.60 337.32 337.92 337.37 337.43
2070 4) 020 7) 2020 5) 08t 8) «04(15}
DAY 25 337.78 337.27 337.16
i1y 041 5} 20610 7}
DAY 26 337.30
+100 5)
DAY 27 337,37 336.89
t 2} 130 7}
Day 28 337,05 337.38 336.76
110 7} W11 7) «10011)
DAY 29 337.67 337,17
«08{ 5) «13024)
DAY 30 337,10 337.26 337.681 337.40
$02( 3) «Aaf17] 04 8} 2081 2)
DAY 31 3T 68
«O4(181
KONTHLY 337434 33733 337,22 337.604 33T7.41
HEAN ohh «38 « 38 «? - 28
9 11 15 18 23
HOURS
FER HOWTH 7 57 T 135 179 258
ANNUAL HEAN = 33742
STANDARD DEVIATION = 17

HOURS PER YEAR =

Ti3
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CAPE GRIM €02 CONCENTRATIONS {MARK 11)
1982 SELECTED BASELINE VALUES
MONTH JANUARY FEBRUARY HARCH APRIL MaAY JUNE JuLy AUGUST SEPTEMBER  OCTOBER NOVEMBER DECEMBER
DAY 1 337.40 337,02 337,47 338,02 338.57 338.41 338464 338.84
L17010} .13624) 40520} .08(12) .09(13) 1) $02011)  L04( 5)
DAY 2 337.39 337.08 337.50 337,13 338,12 338444 338,53
S13(12)  .08(16)  .03(15)  ,08( 8) £09¢ &) L0310 8) «0FL 5)
DAY 3 337.24 337.19 337.18 338,51 339,34 338.68
.02112) .14022) .08(24) L0610 81 040 7) L12012)
DAY 4 337.31 337.03 337,20 338,23 338,93 339,30 338,77
L031231 J14il3) 5 L0410 5)  J04i &) $0B110) 2050 7)) .09{15)
DAY 5 337.32 338.1b 338.63 339,33 338.52 338,34
.06(13) 20580 B) 191 20 1) .11t &) $04¢ 91
DAY & 338,29 338,44 338,58 339,41 338.45
LOL8 2] J060 4)  L1A1Z3) .03120) «03C 7}
DAY 7 337.44 337.35 338,30 338,42 338,39
060 70 £08115)  LO8[L8) 1) wl4llsl
DAY & 337.39 337.06 337.00 338.00 336,77
.1L018)  .10(11}  .09( 91 L0815 a7t 9
DAY 9 337,39 337,05 337.09 337,87 339,33 338.88
L11616)  .13(18}  .10(19} LOBLL5) L07(18)  L11(23)
DAY 10 336.92 338.92 337.98 339,43 338.51 337.00 338,10
2050 7} Cn Jlot B J11¢ 6) L13417) L09(17)  LOL( 2)
DAY 11 337.12 336.99 338,12 338.49 339.52 336.27
.07¢ 8) 10221 L0410 9) +07( 8) +04(24) «33(12)
DAY 12 337.36 336,73 337.15% 338.88 339.43 336.92
L0710 71 «101 8) IR R L07(11) .03 4) 1.36(17)
DAY 13  337.45 33818 338.93 338.92 338,69
«11115) JLA018) <04( B} L070 8) 101 4)
DAY 14  337.41 37.99 338.99 338.31
L03011) L1010} $08(23) «15(13})
DAY 15 336.68 338,86 339,01
01U 5) .08020) 08011}
DAY 16 337,00 336.72 338,04 338.83 338.83
150 61 .02(10) 208116) $07024) .08( 6)
DAY 17 337.12 337.26 337.78 339,00 338,71 336,20
210t 71 «31020)  .0&6( 3) .14113) .08(21}) «05¢ 6}
DAY 18 337.12 337.49 337.57 338,21 338,68 338,19
L04C 41 .09( 7)  .08(16) J050 5) L02( 3) 03¢ 3)
DAY 19 337.18 337.63 337.86 338.76 338.18
L03¢ 71 071 61 .03( 6} +03¢ 3) £04112)
DAY 20 336480 337.40 338.21 338.81 338,75 338.51 338,20
£06011) $15015) 060161 4041 5) LIL(11)  .04{(10)  .13(12)
DAY 21 336.91 336,89 337,26 338.18 338,44 338.80 338.77 338,50 3368.13
.05(20) .13020) <010 4)  L05t 8]  L1L{ID) .10(121 L05(17)  .11119)  .,03( 6}
Day 22 337.17 338.01 338,30 338.76 338.38 338.10
.22116) 2140221 .06(19) 124221 .08( 8) .04(13)
DAY 23 EEL) 336.93 337.70 3368.87 338.48 337.91
LLILLAY L0810 8) 4090107 1) L05017) .061 51
DAY 24 337,18 337444 337.87 338.76 338,17
W211 2) <130 %) +10113) L0821} £09¢15)
DAY 25  337.25 336.71 337,94 337.96 338,90 339.01 338466 338.79 338.04
.10122)  L11i201 020 50 L1610 3) .02( 2)  .07(14)  .13t10} P10 70 L040 5)
DAY 26  337.35 EETI 336492 338,94 338467 338453
W07(24) L08(L7] L03C 8)  <17(18)  L14(12}) W06( 8)
DAY 27  337.32 336447 338,40 336.67
L0417} TR 020 71 +10119)
DAY 28 337,82 338.12 338,39 338.77 338,95 337.81
BB 6] 040 51 ,02( 8) W060 5} 4150 9) $17(14)
DAY 29 337.13 337.95 338.12 339.01 338.681 338469
+04( 8} L100 70 .02( 5) 060 7} L080 2) L4010 7)
DAY 30 337.08 338,08 338.11 338.93 339.03 338,50
.05(14) .07(10)  .06( 81} £04122) .10020) L2510 6)
DAY 31 337,07 237.7% 338.32 338.75 338.81
408115} 060 5} .16013) 4 06(16) +04( 8)
MONTHLY 337.25 337.01 337.18 337.52 338.05 338,24 338,74 338,81 339.06 338,72 338.04 338.22
MEAN W17 .29 v32 W57 . 16 22 17 «39 .17 . .
22 16 12 15 21 9 10 19 15 18 10 16
HOURS
PER MONTH 300 209 146 134 199 100 94 242 142 214 125 133
ANNUAL MEAN = 338,07
STANDARD DEVIATION = .70

HOURS PER YEAR =

2038




64

CAPE GRIM CORRECTED €02 CONCENTRATIONS (MARKI)
1976 COMPLETE DATA SET
MONTH JANUARY FEBRUARY MARCH APRIL HAY JUNE suLy AUGUST SEPTEMBER  OCTOBER NOVEMBER DECEMBER
DAy 1 337.06 329.26 330.54
4,05(14)  .18024) 450 9)
DAY 2 329,46 331.07 330,81
LB2112)  2.49124) +42(10)
DAY 3 332.01 329.39 330.70 330466
1.93(12) J081 2} 1.340 20 L1907}
DAY 4 329.10 329,29 330.89 330,70
070 5 BO0Z40 270 8} J11( 5}
DAY 5 329.05 329467 330.68 330.46
Jl6(24)  Z.03024) «39( 91 .24 5)
DAY & 328.91 329,14 330,91
70240 GARLEHD 420 4)
DAY 7 329.69 329,04 331.70 330.98
2.6821024) W29124) <960 4) L7103
DAY 8 328,97 32,76 332.12 330,54
W13(24) Jd2tEa) 3,29010) 1.49t1h)
DAY 9 329,00 331.79 331447
$27024) 2,730101 1.971 B}
DAY 10 329.00 328.62 330,52 332,47
710241 .18(241 1.70(16) 1.091 5]
DAY 11 329.08 328.57 331,93 331.31 330,33
«85(241 +30023) J210 2)  1.82(24)  L63100
DAY 12 333,16 328,67 331.99 332,52 330.26
3.21424)  .58(23) 1.360 91 3.90t16) .03 21
DAY 13 336,20 328,43 330.80 336,45 336466 330426
6.82(24)  .59( 6) JB6( 20 2.640 5) 4.66(10) L1401 7}
DAY 14 336.29 331.21 335.95 329.93 329,73
64671201 L9601 91 3.29(10) 2,240101 1.400101
DAY 15 331.31 332.73 330.29 339,25
(680100 5.,13(10) 1.32(11) 7.B00 71
DAY 16 331.34 332465 331450 333,42
L51010)  3.37010)  .320 7) W28 4
DAY 17 331.32 334,74 331.31 333,60
L52(10)  3.27(10)  .49( 9} L334 &l
DAY 18 330.60 332.61 331.36 132,49
1.27010)  3,77(10)  .16(10)  .32(10}
DAY 19 331.21 332,10 330.42 331.20 332.53
l.21t 9N 1,21(10} 2,29(10} «15¢ 6} A3 20
DAY 20 333.29 333,88 330.30 330.62 326,35
3.80022) 4,57(10) 1.,19(10)  .73(10) 09 21
DAY 21 331.39 335.40 330.61 331.23 3233
2.461024) 3.25(10)  1.00( 2)  .90{10) 4,B11101
DAY 22 331.18 330,19 330,79 334,81
1.820231 +66(10) 4390100  L.77i101
DAY 23 329,43 330.97 330.89 330,70
«B9(24) .81t10) .668(10) L551100
DAY 24 329.18 331,72 333.94 330,32
1.06(15) 1.73(10) 1.540 9  WBBLLDY
DAY 25 332.43 329.55 330,51
3.08(10) 3.740 6)  LL70LO
DAY 26 333,59 334,04 330.32
5.86(10) 3.89( 8}  .2Al1L0)
DAY 27 329.47 331.06 335.83 30,21
110 8) 2.23(10) t D LA0010)
DAY 28 329.48 332,60 330,27
.41024) 3.05( 4t L2BLLDD
Day 29 329.45 328.80 330,32
J07124) 1.93C 81 .30(lo)
DAY 30 329.27 330.54 331,57
L14024) £42(10)  1.65010)
0AY 31 332,14
1e431 91
MONTHLY 33%. 70 330,77 329.70 331.%1 332.76 331.94 331l.16
ME AN 3.12 2466 1.3% 1.38 2.13 1.76 2.31
[ 14 16 ik 181 27 a0
HOURS
PER MONTH 106 301 315 145 88 248 233
ANNUAL MEAN = 331.22
STANDARD DEVIATION = .98
HOURS PER YEAR = 1436
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CAPE GRIM CORRECTED C02 CONCENTRATIONS {(MARKI)
1977 COMPLETE DATA SET
MONTH JANUARY FEBRUARY MARCH APRIL HAY JUNE JuLy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
Day 1 331.58 330.70 334,91 330.77 333,63 335,18 332.28
2.,05110) «17012) 5.97(10) «421101) 320 3) 2.39(12) 2.344 9}
DAY 2 330.67 330.98 334.98 330.86 332.94 333.07
222010} 1.02(12) 9,03(10) <1610} «28(10) 1.01{13)
pay 3 331.00 332.34 336.16 330.75 333.29 333.61 332.51
£78(20) 1.37(121 7,97(10} +12¢(10} 031 2)  2.15t11) 2160121}
DAY 4 331.96 332.75 330.73 331.37 331.99 336.12 332.39
2.43010) 1.43(11) 1.34( 9) 1.34( 9) 2,53111) 2.50(12) »250121}
DAY 5 334.75 333,65 333,78 332.50 332.67 332.91 332.26
3,61¢10} 3,50t12) 2,55(10) 1,30(10}) «30{121} «54(12) «21(20)
DAY & 336.69 332.05 330.64 331.81 332,94 334.84 332,15
1.21(10) 3.09(12) »27(10} 2.32(10} «31{12} 1.73t &) 31023}
DAY 7 331.94 333,06 330.64 331.21 332.37 333,75 332.20
1,97(10} 5.43(11) 220101 1.39{11} «910121 2.54(12) +59(24)
DAY 8 330.10 332.26 331.21 331.23 331.77 332.28 332.63
2,411010}) 3.45t12) 1.47(10} 570110 2430012} 740 8) 58(24)
baYy 9 331.15 331.10 334430 330.50 336.37 333.24 335.86
2.59110) 87012} 3.11110) 1.06¢( 8) 2.33112) 2,290 9) 6.08{18)
Day 10 330.71 330,75 338.55 335.76 332.68 332,43
232110} +85(12} 3.46(10) #350 3) «53(13) »33(012})
DAY 11 331.37 334.98 334.85 334,91 333.78 332,24
L.56( 7)) 2,40(12) 3.32(10) 2,03(11) 1.06(10) »43(121
DAY 12 331.45 334.57 330.49 338.45 333.47 332.45
2.2801 8) 1.,51(12) +30(10} 8.22(12) 1,53(12} e76{12)
0AY 13 331.52 331.33 330.69 338.58 336.20 332,23
2.05( 7} l.46(12) «48(10) 3.65112)Y 1.45012) 2,.B0(12)
DAY 14 336,69 331,19 332,54 330.98 332.55 333,66 333,00
4,190 8) 2,07(12) 1,291 9} 22310 31 «21{12) 1.87(20) 2.19(10)
DAY 15 336.69 330.82 330.67 330.56 332.63 333.24 332.33
4.,89( 9) 70112} £21010) «501{12) »37(12) 1,35(24) «19( 9}
DAY 16 334,34 332.92 330.54 330.60 332,41 332.39 332.47
3.72(10)  2.37112) 2140100 #3312} «45812) «53024) «18(13)
DAY 17 334.20 332.23 330,54 330.47 I36.02 332.28 332.38 332.55
3.73(10) l.al(12} 130 8) «38112) Le240 .10 320 9) «75(15) +11012)
DAY 18 333.29 331.81 330,58 330.41 333.00 332.51 334,29 332.45
5.51811) 2.29012) »14110) «31012) Lo «070 3) 2,72(15) «17¢(12)
DAY 19 330.62 332.46 331.47 330.66 332.74 332.47
2,24(11)  2.93{12} 2.801(1Q) «10¢ 3) 31024} «22(13}
NAY 20 331.04 333,56 332.37 332.57 332.65
1,20(12) 2,35(12) 2.10110} «37024)  1.00(12)
DAY 21 331.58 331.01 332.41 3 333.29 333.85
1.76(12) 262012) 1.00( 8) Lafaila) «97(24) 5.,89(12)
DAY 22 331.39 330.87 331,85 332.07 333.26 332.20
1.69(12) 1,49112) 3,100 6} «BTI12) 1.56(24) 2.17(10)
DAY 23 330.93 333.22 333.05 331.83 332.74 332.14
79012} 3,64(12) 2.80(12) albil2) 320241 2.25(121
DAY 24 330.63 331.87 339.06 311.78 333,04 332.33
.38012) 2.80t12) 10.98110) «lEl12) 2.09(18) 2.,23{12)
DAY 25 330.59 334,23 341.24 331.82 332.99 333,53 331.54
«35112) 1462013) 7.43(10) «220020 1,17¢ 6) 1,34(12) 3.13(12)
DAY 26 330,75 330.71 334,01 331.%6 333.29 332.89 332.37
225012} «74012) 5.29(12) «031 31 7a21(12) 1.77(12) «49012)
DAY 27 331.25 331.89 332,58 331.59 337.59 336,03 332.41
»681012) 1.84t22) 1.71(11) 081 -31) 4,15(121 1.80(12) 2100121}
DAY 28 330.86 332,15 331.21 33l.61 334.12 339.34 332,20
1.18t12) 2.76{11) 1.0LlL &) «121 &) 24231101 4.87(12) v22012)
nay 29 332.78 332.28 332,40 332.76 335,77 332,23
5.05(12) 1.55(111 SOB{ 30 311012} 3,48(12) 220(12)
DAY 30 330.65 331.00 332.19 332.60 332.83 334,01
«29112) 751100 190 81 36112} «220 9) 2499012}
DAY 31 330.53 332,11 334.68 333,82
£43012) 2.01110) 4.85(12) 1.69(12}
MONTHLY 332.05 332.20 332.95 330.98 332.40 331.83 333,89 333.83 332.64
MEAN 1.93 1.23 2.75 «57 .99 80 2.08 1.56 «80
31 28 31 15 l4 12 23 30 31
HOURS
PER MONTH 325 334 304 143 148 94 235 444 4l4
ANNUAL MEAN = 332.53
STANDARD DEVIATION = +93

HOURS PER YEAR = 2441
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CAPE GRIM CORRECTED CD2 CONCENTRATIONS (MARKI)

1978 COMPLETE DATA SET

HONTH JANUARY FEBRUARY MARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER NDVEMBER DECEMBER
DAy 1 334.96 334,31 332.17 334,26 335.45 ~336.80 336.10 331.74 329.34 333.89 337.13
1.60(13) 6.60(24) 271231 1.06112) 4.36{18}) 3.79{24) 2.80(24) 2.51117} 3.581024) 1.49(23) 3.941 9}
DAY 2 332,71 346,81 332.21 333.68 339.23 336443 334.10 333.51 331.71 336,70 334,13
1.08(13) +15¢ 3} +50(17)  1.33(12) 3.07t12) 4.,26(18) 3.73{20} +36(23) 2,58(14) 3.,14824) 2.74(24)
DAY 3 333.84 332.00 333,25 333,75 335.53 334.16 334,57 333.31 334,28 336.10 335.69
3.80(13) .83(11) 1.56023) 3,14l12) 3,02t12) 2,86(12) 1.91(24) «34023) «310 9} 2,13(241 2.50(10)
DAY 4 333.96 333,22 332.14 332.78 336.91 334.61 333.29 333,69 334.20 336462 333.78
4.13(13) «831 9} 23024} »961(12) 3.51112) 2.99(12) +28120) «96121) «17424) 3.90{24) «19{13)
DAY 5 332,32 332.30 336446 339,20 342.17 333,11 331.84 331.69 334.50 337.02 333.27
1.52(121% 21824} 4,00(12}) 7.90(11) 10.55t11) «20(24) 99024} 46 31 66016} 1,26(10) «510 6)
DAY & 334,65 333.04 333.39 333,39 342.63 341445 333.18 333,98 333,88 334,31 336.96 333,10
3,07412) «H%0 B} 1.13(24) 2.31{(12) 7.70(12) 7.58112) $24024) +88(16) »88(19) 245(24)  2.73{24) £11(14)
DAY 7 332.35 333.27 333,03 332.59 334,29 341,43 333.16 335.94 333,05 334,66 342,98 332.85
«20{12) 1.50014) 1.53(24) 243012) 1.44(12) 3.20(12) «23123}) 98¢ 5) #51024) 1.53{24) 1.99(14) «21{24})
DAY 8 332.38 337.01 336.27 335.68 334,39 344,94 333.04 340.32 332.97 334.34 335.27 332.88
«22012) 290 B 2.52(24) 5.84(12) 2.200(12) B8.62(11) 240(24) 8.02(14) +41{24) 1.07024) 1,030 6} «281024)
DAY 9 332.38 332.41 339,49 338.79 334,51 338,08 333.17 332.92 334.35 334,33 333.45
21111} S1BEI 70 3.80023} 5.23(12) 2.02¢ 9) 1.15t12} «39124) »57024) 5.17(23} «981(11} 1l.61124)
DAY 10 333.44 333.80 334,70 339.21 331.26 339.52 333.26 331.51 333.62 335.51 332.86
«92¢ 81 1l.8BLLL&} 3.24{18) 6.,07(12) 3,131 7} 1,05012) 281212 3,27124)  2.35(19) 2.72(12) 2.72(24)
DAY 11 332.47 332452 334483 335.71 333.13 341.86 333,59 324486 335,32 335.37 333,34
$17{19) L.73024]1 1.95(18) 3.57(12) 680121 1.52(12) +25124) 3,.46021)  3.64(23) 2.31t12) 1.37(21)
DAY 12 332.23 331.83 338,91 332.65 332.64 34l.46 333,44 336462 334.31 334,23 336.24
«19t24) 101241 5.43(12) 1l.26(18) «52f16} 1.57111) 224123) 4,92(23) 2.27024) 1.36(12) 3.27(23)
DAY 13 332.44 332,37 332.52 332.46 332.72 340,56 333.72 336.58 33423 333,69 339.80
l.45(18} Boi22) 67118} .73023) .13(24) 2.98(10) «58123) 2.96(24) «32123) »15411)  6.36(24)
DAY 14 335,48 332.01 336.90 332.85 333.15 339.02 333.31 334.74 333,92 333,98 336.20
| 2.611 4} «5TI22) 5.15(151 1.68122}) «94024)  4.56112) «84{24) 45024) W22024) «19(12) 3.06(22)
DAY 15 332.77 335.75 337.45 333.07 333.74 334.84 333.47 334,41 333.58 333.72 344,90
2840 9) 4,45121) 3.11t23) 1.31424) 1.80(22) 4.69(12) «611(12) «27023)  1.21(24) +56112) 14434122)
DAY 16 332,39 334,05 338,13 332.48 338.35 334.98 334.97 336447 333.9%6 335.17 338440
1.45(19) L. 5212481 3.15(12) «41124) 7.33(24) 1.87( 9) «41( 91 1.80124) «85(231 2.51(10) 10.91(24)
DAY 17 335,30 332.47 332.98 333,91 333.18 332.71 333.74 335,71 330.83 334.51 338,29 336.96
5.49123) SS551E3 1.35(15)  1.57(22) 1.73(16) 3.29112) 234113)  2.04(24) «37C 3) «71423) 5.80111) ©6.84124)
DAY 18 332.12 333.10 336.89 332,74 334.39 335,05 333.04 338,71 334.32 334.23 336.29 333,08
221024] LeO0A241  4.44(24) W63024)  1.03t 6)  1.54(12) 1.02(24) 4,84(21} 1.45(13) «44023) 3.18(11) 41024}
DAY 19 331.99 i36.16 336.24 333.61 334,70 337.03 335.77 337.51 334,74 333,95 333.14
«34024)  FLBBLZ4) 4,25(24) 1.48019) 2.67(11) 4.36(11) 2.65(18) 4.51(24) 4.17(18) 2201241} «19(22)
DAY 20 334.45 EELRRR] 338,20 333.62 333.96 336.08 334,17 333,70 335.30 333,94 333.94 332.94
| 1.54(24) Z.560200 7.20(18) 1.49(13) 3.36(12) 3,17t12) 1.05(12) 1.19124) 1,44(12) »30023) <130 51 «30124)
DAY 21 333,31 332.39 333.56 335.24 333.05 337.94 332.69 334.08 334,49 335.52 333.76 332.99
| 1.11(24}) 521241 «80(11) 4.67118) 1.22(12) 3.75i10) 1.23{17} #29124) 1.,06{18) 2,65(24) 21410} 224124)
| DAY 22 332.82 332414 332.41 335.11 332,79 336.72 334,03 334,22 334.27 334,20 333,67 334,70
1.27t24) alfi2al 330130 2.57(12) 1.67{11) 4.44(12} 1.,20(24) 42024} 1.13124) 2,91424) »18112) 3,401(21}
I DAY 23 339.72 332.39 332,90 332.58 334,00 333.96 333.52 334,14 334.84 338.33 333.99 332.83
| 3,08(12) BH02AT 1.23016) 221(12) 2.14(18] 2.18(12) «25124) .23121) 46124} 4.36(20) 460 9)  1.84124)
DAY 24 331.93 A32.09 339.52 332.66 332,73 333,71 333,77 334,16 336460 338.54 333.85 333.98
»24(15) 1.3%119) 1.90t 2) 13{16} 86120} 1.01(12) $241422) .70012) 3,54(24) 4.04(24) =58(12) 1l.06t24)
DAY 25 331,92 333,23 332.64 332.77 333.58 334,52 332.44 336.21 338,59 334462 335,11
22014} 2 4h11l4) 161241 471231 1.643(12) 1.38(14) 1,03{22) 2.41124} 1,54(18) 4,.,11(12) 1.89{(24)
DAY 26 332.16 334,10 332.52 334,43 334.74 332.94 334.64 335,54 344.31 339.15 334.00
1.03014) Salallal «17(23) 1l,44124) 2.20(11) 1.51(24) L19124)  2,14(19) 4.751017) 2.10(10) 1.,17(24)
GAY 27 331.40 333.01 332.54 334,68 333.37 332.47 334,41 334.22 334,77 334,95 333,30
«76014) «TRLLLN 2600243 2.37(24)  1.33112) 1.,78124) 224124) »20011) »74113) «960 6} +11t 4)
DAY 29 332.22 332.06 333.83 334,37 333.67 333.72 334.46 333.92 333.97 336.92 333,44
1.77t14) «A2116) 1.15024}) 1.29(24) 1.62112) .181{24) .38(21) 27124) +33{24) 3.06(10) «20016)
DAY 29 333,25 334.37 332.84 335.78 335.69 333.37 332,74 333.78 333,94 337.66 333,46
4,680101) 1.52(11) 270024)  1.41t191 1.240 5) «80121)  1.77(241 .551023) #34024)  3.19(12) $45021)
DaY 20 332.21 332.50 333.89 333,09 334.92 333.05 332,30 334.09 334.56 333.94 333.67
1.140 9) 60122} +751(24) W77{24)  2.40(14) <500 8) 2.90124} JT7024) «521231 40t 5) .28124)
DAY 31 330.98 332.53 333,12 330,36 336,18 333,97 333.56
«35019) «42(17) 2.07124) 2.750 &) 1.10( 5) 6124} Jabt24)
MONTHLY 333,11 333.60 334.81 333,92 334.65 337.05 333.54 334.53 333484 334,77 335.61 334468
HE AN l.b6 2.86 2.54 1.77 2,40 3,27 99 2.07 2.33 2,46 2,10 2460
2T 27 27 30 31 kX 30 24 26 31 29 31
HOURS
PER MONTH 476 474 485 522 507 361 609 470 518 670 366 632
ANNUAL MEAN = 334,51
STANDARD DEVIATION = 1.06

HOURS PER YEAR = 60390
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CAPE GRIM CORRECTED CD2 CONCENTRATIONS (MARKI}
1979 COMPLETE DATA SET
MONTH JANUARY  FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 334.51 333,05 334.45 334,71 335.06 333.82 334.68 334,95 335.04 335.18 335,38
1.472(24) 4,58(24) 2.54024) 2.69124] 1.90(24) l4{22) 16024} 238(24)  1.23(24} «94122) 1.301024)
paY 2 333.49 336,54 337.46 337.58 338.23 333.70 334.61 334,71 333,74 336,88 335,01
«35{24) 3.23(23) 6.82{24) 1.37(22) 4.52(24) +89(11) #15(21) 1.100 9) 3,31(24} 3.04123) «32(24)
Day 3 333.33 333,77 335,42 334.25 337.46 335.14 334.78 336413 336,15 335.21
1,470241} 1.59024) 1,63(24}) 1.69(20) 2,40{24) 1.,33(24) #37124) 2,88022) 1.79124) «95024)
DAY 4 333.98 338,79 334,16 333,39 338,56 335.15 334.57 337.41 336.32 336.23 336.07
2.10(24) 6.88(24) 2691022) 2 79421)  3.781(18) 1.42(22}) 240424) 1.08¢ 8) 1.640(20) 2,79(24) 2.00{19}
DAY 5 336,49 335.09 335,31 336.30 335.19 336.43 333.97 336415 337.46 334.89 335,34
5.57024) 3,15(24) 1.30{127) 3,27(24) 2,22121} 4,30024) 2 73024)  1,62017) 1.13124) +45(24) «27(14)
DAY 6 333,38 333.62 333.28 333.93 337.38 336.49 334.38 334.11 335,12 335,16 335.10 335.27
.83(24) $87(11) #1310 8) 1.87{24) 3.70(24) 2.44124) «38(24) 98023} «21024) +538(24) «49(21} 1.59(161}
DAY 7 334.61 336.00 336.09 333.32 336,88 336433 333.09 335.02 335,21 335.21 335.14 335.67
2,01(24) 3.30{24) 2,11%13} $36024) 4.64{24) 2.10(19) 1.66(24) «621024) 13022} «50(24) «73824)  1.79(201)
DAY 8 333.80 337.88 335.16 333,51 335.38 335.94 333.72 335.11 334.98 336448 334,74 334,73
2,59122) 4.49(24) 1.07{12} 57(24) 2.29(24) 3.48(24) «81022) «581024) +45024) 2.81024) 3.66(13) 45124}
DAY 9 339.21 334,56 333.70 333.31 333,10 338.09 334,21 334.87 336424 336.26 334,83 334,73
8.59(24}) 3.24t24) »581(23} «46(24) 1.30(15) 5.85(24) #21{22) 214023)  3.54024) 2.80024]1 1.62120} «25(241
DAY 10 333.22 334.51 334.29 333.14 335,21 334463 334.29 334.77 337,29 335.54 337.27 334.57
270211 1.40(24) 2.03(24) «23(24) B.1B(24) 2.35(24) «17t241 «l1l(24) 1.95024) «71424)  2.96(24) 261221
DAY 11 333,27 333,30 335.45 333.54 334,13 333.90 333.48 3344606 338.44 333.93 338,33 335,47
0261(24] «18(24) 4.,07124) 280024} »32120) «38{(17) 1,79(18}) o14{24) 5.14024) 1.39(24} 2.72(23) 1.40(24)
DAY 12 333,11 333.45 339.11 334,63 333.75 337,79 334,08 334.98 334,72 335.00 334,55 334,79
«43(18) #370(24) 3.38(24) 1.89(22) 21024} 2.97{241 +35(19) «50¢241] +19(24) 4324} «30(12) 1l.81(24}
DAY 13 332.90 333.82 338.44 337.41 333,52 334,22 334.60 335,04 335.10 335.76 334.50
L.62{24) »50024) 4.60(16) 5.23(24) «13(24) $16(24} 25024) 141024} »71(24) 2.07(12] +30(24)
DAY la 229,30 333.23 338.49 342.67 333.67 337.12 334,73 334,45 335.05 335,74 335.01
10.42124) 211622) 2.08{24) T7.41{24) el2(24) 3.05(24) «11€11) 1.,52(18) 1.,26(24) 2.41(18) 1.33120)
DAY 15 333.64 333.38 337.78 333.80 333.68 333.74 332.35 330.11 335.22 336.90 336.71
2,27124) «15124) 6.70024} 1.01(24) 257(21) 2,18(24} 2.77(14) 2.22{(24) W4T(24) 1.44123) 2.25122)
OAY 16 335.78 332.85 335.56 339.27 335,11 330.23 335.29 331.87 336,09 335.21 334.58
3.921024) «20(23)  3.34(24) 7,11022) 2.031(24) 1.52024) «86(24) 4.20(191 2,.,45(24) «73024) «391(24)
DAY 17 334,37 332.68 335.22 337.29 333,68 333.81 339.01 335.05 336.99 335.63 334.90
2.,92125) 2221243 1.46124) 3.96124) b2124) 1,55(22) 4.05122) 17024)  2,03124) 2,28124) az22)
DAY 18 333.68 333.02 333.43 333.50 336,21 334,53 336,96 335.13 336,80 335.93 334,78
2.10(22) «69(24) 1.30(24) «85(24) 3.54(24) «43024)  4,191024) «16024)  3,401141} «64(15) «31¢241)
DAY 19 336.09% 335.39 337.21 334,65 333.11 334,95 336452 335.22 337.12 334,57 334,72
4,300221  5.,66124) 4.891(24) 1.90(24) 90124} L.01{24) 1,63(24) .18024) 3,61(21) 5.09(23) s36(24)
DAY 20 337.24 333.91 335.55 337.13 335,22 335.39 334480 335,89 334.92 335.42 336.25
2.20(24)  1.33(17) 4.66(24) 5.04124) 3.71{20} 1,89(17) «491024) +37024) 661241 1.641024) 3.481241)
DAY 21 333,39 335.36 337.23 335.65 333.87 334.37 334,66 335.81 334,69 335.27 335.91
2690241  1.631{24) 5.62110) 2.,50(24) 1.01024} 56(24) «.18(22) «16122) 2.37(23) «54023) 3.39{23)
DAY 22 334,81 336.52 333.52 333.25 333,77 334.22 334445 334.79 335,67 336446 335,45 334.42
2.30(24)  1.82(23) 1.53(15) 224(24) 278{22) l.26(111 46123) «10(24) 1.35(24) 1.66(21} 1.62(20} «32{231}
DAY 23 337.90 337.88 334,30 332,39 335.16 333.81 334,70 334.69 336,69 338,30 335.93 334,91
4,270 7)  3,14(24) 1.37t23} «150(13) 1.03(24) 2.40(24} «14023) «47{24) 1.65(24) 3.09(22) 8.62(23) 229124)
DAY 24 337.03 333.50 333.20 336,22 332.09 334,20 334.82 335.35 335.04 34l.41 334,87
4.22(24) 261241 270241 1.22(241  31.07024) 1.41(24) 1.14(24) 1.40024) #37(24) 5.63024) «32020)
DAY 25 337.58 333,97 338.92 333,57 333.26 338.34 336.42 337.18 334,78 334,74 334,01
1.35(24) 2320241 5.50(24) «35(23) 2.57123) 3,80(20) 2.68(24) 1.40(24) 4702410 «h4t24) »38(24)
DAY 26 336.26 338,77 335.09 341,24 334.39 334.69 335.22 336,12 335,38 334.88 335.26
5.13024) 3,12(22) 2.08(19) 7.87(24) «80(21) «77021) 1.58(24) 2.48021} 1,19(20) 0430241 1.35(24)
Day 27 334,35 342,06 333.11 333,45 333.94 335,22 335.05 341,56 334,95 335.12 335.84
«70(17) 1l.45(24) W15(24}) 130241 «94(24) 1.20(24} 310241 3.3pL210) 33124} 240221 1l.62124)
DAY 28 338.06 335,59 332.99 334.32 334,46 334,72 335.89 339.64 334.98 334,93 338.77
4.88(24) 2.43(24) «18(24}) 1.58t24) «75(23) ¢36(24) 1.11{16) 5,00(24) $23024) «32{24) 4.12(24)
DAY 29 333.98 332.99 335.81 334,28 334.86 336.97 336461 334.69 334.95 341,04
1e12119}) 223{24) 3.54(24) 4b121) 62117) 3,37(24} 1.36{24}) J461024) «22024) 5.34123)
DAY 30 335,49 335.35 333,48 333.77 333.28 335464 334.99 334.96 334.97 339.54
2.13(201 1l.62(24) «14119} «74023) 1.02024) 2,15124) «33024) 260024} «28(22) 3.10{(24)
0aY 31 336.92 333,65 334,72 335.08 334,94 335.51
2.72124) «36024) elal24) +30(20) 2.451024) 1.74124})
HMONTHLY 334,85 334.98 335.85 335,06 334.86 335.38 334.48 335.15 335.78 335,57 335.74 335,63
MEAN 1.96 1,81 2,18 2431 1.75 1.76 1.34 1.14 2407 1.04 1.38 1.52
23 23 31 30 31 21 31 31 29 31 3o 31
HOURS
PER MONTH 520 521 L B9 ro7 461 Ha7 oo 637 T8 647 00
ANMUAL MEAN = 335.28
STANOARD DEYIATION = a iy
HOURS FPER YEAR = Thah
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CAPE GRIM CORRECTED CG2 CONCENTRATIONS (MARKI)
1980 COMPLETE DATA SET
MONTH JANUARY FEBRUARY MARCH APRIL MAY JUNE JULy AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
DAY 1 335.95 338.07 338.60 335,53 336.04 335.17 337.01 336.89 336442 336,32 336459
2.27024) 1.67(24) 4.56(24) 1.20124) 1,37(24) «17124) 4,78(24) «30(24) 731241 0231024)  1.50(16)
DAY 2 334,96 335.43 335.38 337.24 335,46 335.69 336.81 335,70 337.03 336.96 336449 339,69
1.99{(21) 1.06i24} «65024) 2,53(23}) 1.98(17) 1,08(22) «230 8) 1,14024) sla{24} 1.551(21) »361024) 3.260120)
Day 3 334,80 334,78 335.04 334.92 339.40 338,34 336477 336.18 336485 336.30 336.43 337.93
3.30t24}) 222024) 1.03(24) 209 9} 7.91(24) 3.,82(16} $27024) «33(24) $42020) +43(24}) 1,01(24) 3.10024)
DAY 4 334,78 334,77 335,54 336497 337.64 336,68 336.14 336.92 338.22 336.58 336.22
»40(24) 221124} 1.23(24) 1,34(24) 2.,77(24) «26024%  1.09(23F _1.57(22) 3.75124) 1.34(24) «43(241)
DAY 5 337.51 334,70 335,00 337.15 337.04 336.12 335.72 336.34 337.33 337.06 336.65
3.53(24) «18124) «15113) «88(22) 1.29(16) 1.14024) 1.90(23) «44423) 2931024) 2,18(24) 1.23(20)
DAY & 335.96 334.45 336.74 338.32 337.00 336.07 335.42 335.02 337.73 33615 336,87
2.00(24) 2810211 2,430 8) 2412(21) 1.35(20) «35824) 1.96(24) 2.78{24} 1.82(24) 1.17120) 1l.48(24)
DAY 7 337,49 334.99 339.20 339.68 338.80 336,19 336,14 335,03 336467 338.66 337.98
3.30024) «60(20) 3.17(23) 1.55124) 4.92(24) 029024} 292122} 2.601(24) »94(20) 3.18(21) 2.21124}
DAY 8 337.74 335.09 335.48 340.01 334.70 336433 336,33 336,78 336,25 336459 335,71
3.95(23) 1.28(24) «62{24) 3,10(19) 2.03(16) #3124} »19(20) 1.35124} 37019} +941024)  1.56124)
DAY 9 338.41 335.85 336.37 340,51 334,77 336,42 334.86 336.66 335.97 339.18 337.39
6.86024) 1.08(24) 1,80{24) 3.73017)  1.49(22) 59(24)  2.77(24) 250241 770240 3220240 2.79(24)
DAY 10 335,21 337.05 336,92 336.13 335,70 336,63 334.80 336.53 337,62 336.94 344,69
2.03(24) - 4,07(24) 2.45(24) +991023) 288(22) »70(19) 1.88(23) «29(24)  2.95(24) 270 7)) 6.26(24)
DAY 11 335.82 338476 341.03 339.39 336,43 338.12 336.58 336,38 336.99 344.63 337,40
2.23024) 1.99¢ 91 5.05(24] 3.58(24) 1.60(24) 1.650(12} 1l.16(24) +35(24) 1.17(24) 8.09(15) 2.67(24)
DAY 12 336.35 341.20 337.52 335.78 335.44 336.24 336,59 " 337.4l 338.648 335.98
3,30024) 2.250 8) 4,66123) B5T7024) #31{24) »20024) «51824)  3.47(24) 5,24124) 1.18124)
DAY 13 334,38 336430 335,96 335.79 336.25 337.00 336.81 340.70 337.42
1.14(24}) 2.02(24) «77(16) 11 9) «55(24) 1.19€24) 2.27124) 3.78(24) 2,39(24])
DAY 14 333.96 335,03 338,72 340,36 336.81 335.60 336.29 336443 336,45
3.96(21) 220(24) 250 31 2.41124) 6510241 1,331024) 46024) «491023) 244(24)
DAY 15 334,79 334,58 339.52 341.06 335,17 336.39 336.63 336,40 337.58 336,41
20124} «19(13) 2.40(13) 4,041(24) «65( B8} 23122) 16121} +36(24) 1.,68(24) «55123)
DAY 1lé& 334,89 334.63 335.08 336.32 338.30 336404 336,13 336415 336.38 336440 335.99
65024} 2210100 «21012) 2,80124} 2.96123) 1.39122) «36(24) «70024) +49(22) 1.20{24) 1l.411(15)
DAY 17 337.34 336.16 337.48 334.99 335.93 336.41 336.84 337.55 34l.58 336.38
2.53(24) 1.00(24) 2.46(24) 13024 «98L 9} 540241 1.15(24) 2.08(24) 5.,26(21) W56(24)
DAY 18 334.69 337.12 339,53 335.04 336.70 335.62 334,72 336474 337.86 339,17 336.20
«21022} 1.78{24) 1.44(15) «14(24) 1.25(10) «73012) 1.56(24) «43024)  4,74(24) 3.98(20) +68(24)
DAY 19 334.70 334.58 334.93 335.07 336467 335.93 338,77 336.51 336.27 336.25 337.03
«l7024) «1n 170171 «13(24) 1.50(22) 228024} 3.11(24) «11021) 1.39124) “B6(221 1,73(24)
DAY 20 334.58 338.54 335,56 335.12 335,46 336.63 339.70 336.25 337.64 336.28 338.89
17024} 1.03{1l&) 851211 «la(24) 226013)  3.,29{17) 2.77(24) $24024)  1.71024) 14021} 3,01024)
Day 21 334,52 336.95 335.92 335.05 336,15 338,80 337.26 336,17 337.94 336430 337.14
«22123) 3.49(15) 1.27{24} «07{24) «21C 61 1.22¢ 9 2.11{24) #11(24) 2,17{24) 0250241 2.31124)
DAy 22 334,76 335,03 334.93 334,77 335.98 337,00 335.53 336.28 338.46 336420 338.50
«48124) «ali24) 28124) «66120) «96(24) «50{ 8) 2.09(24) «33(241  3.99(24) «33(24) 1.67(22)
DAY 23 334,54 336.57 335,18 333.52 335.53 336,97 336.66 335.68 339,08 336,10 335,73
180221 1.59115) 171024 1.78116) 1.93(14) 1.66(24) 1.06(24} 2.91(24} 2.50(16) #3824} 275(241
DAY 24 334,38 334.86 335.10 334.97 335.75 338,40 336,38 338.69 336,69 336.29 336.65
«45{24) 20024} W22024) «32(24) t 1y 3,73(18) «24{24) 7.86120) 1,08(21} «741024) 1.05(19)
DAY 25 334.68 335.00 335,21 336.07 339,72 336460 336,75 337.49 338.72 341,24
«20020} 217(22) 222024) 2.761241} 6350211 320241} #36021) 2,57(23) 3,83(24) 4.54(24}
DAY 26 334,80 336446 335.48 336.84 336.682 336.41 336.66 337.75 34l.41 338.94
140241 1.31(14) «971024) 1.99(24) 1.66024) W44{24) «18(014) 2.82124) 7.l6124) 5.76t241
DAY 27 335,17 340.98 336.106 338.57 338.31 334440 338,78 338.36 336.18
64124} 2.75(19) 1.46124) 2.52(012) 1.40(24) 1l.611{24) 4,01024) 2,71(22} «73024)
Day 28 335.87 337.38 335.16 335,11 341,34 336,70 336.71 336451 338.89 336.58
L.87124) 1.60(24) W121022) «34(15) 3.39{15) «56{l6) 1,.,06(24) «370(18) 2.78(21) l.46(24)
DAY 29 335,01 335.61 334,98 334,87 339.05 336,57 336.99 331.83 336.38 336466 336.90
2370241} »571(23) «l2t24) «23024)  2.99(24) »34(13) «54120) 1.95( &) «531023) 2 79(24) «43(18}
DAY 30 335,00 334.98 335.80 339.33 336.58 336.85 336.98 336.12 337,52 338436
2197221 20024} 1,18(24) 2.63(186) «3L(l4) 1,43{24) 1.52(20) «51(24)  2.97(24} 2.,20(13}
DAY 31 337.19 334.14 335,33 336.67 336,96 336,23 336.66
2.37124) 4,04(201) 46124) 95022} 224024} 56121) 1.32122)
MONTHLY 335.49 336.25 336401 336.82 337.28 336424 336.82 336,36 336.35 337,11 337.82 337.44
HEAN 1.19 1,95 1,48 1.79 2.24 l.10 1.02 1.06 1.12 «85 2.06 1.84
31 25 3o L1 31 20 27 31 28 31 30 31
HOURS 3
PER MONTH 726 470 663 198 669 353 492 729 820 708 669 -V FA
ANNUAL MEAN = 336467
STANDARD DEVIATION = 67
HOURS PER YEAR = 6989
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CAPE GRIM CORRECTED (€02 CONCENTRATIONS (MARKIL)
1981 COMPLETE DATA SET
MONTH JANUARY FEBRUARY HARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER NOVEMBER QECEMBER
oAy 1 338.58 338.25 336.83 349,75 339.22 343.03 337.33 336,12 337.69 336491
2.70(19) 3.,37(22) «65(24) 6430024} 2.02010} 4.21{24) «15016) 1.75(24) «26(14) 2.43(18)
oAy 2 336.55 3136.22 239,54 341,02 338.61 346,35 337.26 336,80 337.85
»70(11} «58{24) 1.75(24) 2.82(22) 1.421024) 7.76(24} «23(11)  1.33{24) 2 44(15)
DAY 23 337.09 339,13 337.49 338,46 337.21 344,87 337.59 345,14 337.97
«94024) 1.92(24) «33024)  1.70{24) 1.37024} 5.29%9(24) «34(18) 23.,44( 8) 224424)
DAY 4 336426 337.91 336.39 337.17 339.66 342,86 337.85 341.28 337.59
«18{24) 1.,28117) $16(22)  1,20024) 5.63(24) 4.74(24) 1,70024) 4.25(17) «29024)
oAY 5 337.79 339,79 336455 339.29 337.80 339.78 337.33 337,36 337.54
3.56124) 4.32(24) 249{23)  3.05(24) 1.83024) 4.44122) »31015) 1.,31{24) «39(24)
0AY o 340.70 337.16 339,00 336.84 339.86 340,83 337.51 337466 336.18 .
5.66(24) 1.56(24) 1.03(22) «76124)  2,91(24) 3,34(24) «06(10) «251(23) 2.421024)
DAY 7 338,25 337.05 336.99 340,22 336487 339.99 337,33 338,42 337.77
3,28124) 1l.28124) $66024)  4,56123) +51(24) 2.51(241} «20{24) 2,07(24) «44(18)
DAY B 336,72 340,30 336,73 346,46 336,75 337.45 337.49 337443 340.54
«860(24) 3,261(24) 5610241 9.38124) «11(24) 1.32(24) «55(24) 1,20{24) 6.61014)
DAY 9 340.52 338,13 336,52 339.92 336,71 337444 337.76 337.93 337.87
2.03(22) 2,73(19) «07024)  4,99(21) 212024} 1,17123) «83(24) +601024) «43i14}
DAY 10 337.12 336,42 336.56 337.05 336.76 338.32 340,40 339,15 337,76
1.79124}) <0823} W11024)  1.761(24) <050 &) 1.31024) 3.84(24) 2,45(24) «a41024)
DAY 11 337.24 337,55 336.48 337.00 336,69 337.26 338,42 338.88 337.75
2.37124) »901(24) 216(24) 2.05(24) 022{14} 2991024) 1,48024) 2,25(24) «35024)
DAY 12 337.15 336.41 336,98 337,48 337.74 336.97 337,93 337.97 339.78
24461(24) 4510241} 2861024} 283{24) 2.12{22) #36(22) 1.56(24) 1.64124) 2.95(24)
DAY 13 336.72 336.52 336457 336.52 338.86 337.93 337.54 337.80 338,37
850181} «76120} «39(21) «13{24) 1.03(23) +86124) «50(22) 1.93(241} 2,50(16)
DAY 14 338.39 337.07 336.67 336,49 344479 338,01 338.00 337,37 338.88
1.26120} «93124) $48123) «17124)  bB.T74t24)  1.82{24) «34112) «5B8024) 2.00119)
DAY 15 338.53 339,69 336,39 336.64 343.54 337.12 336,97 337.91
1.25{24) 1,80(24) $07024) »24(19) 4.51{201} 242(24) «78024) «38(24)
DAY 1l6 339.42 337.28 336,41 336.66 337.91 337.15 337.45 338.26
4.200(21) 2.06(21) +13124) 215(024) +38(24) 280(241) «381(24) 1.85018}
DAY 17 337.44 336.66 336.94 336.42 336.77 340.70 337.68 342,75 337.60
»73(24) »69(223  1,33(19) »la21) 21023} 4.15(24) 13024} 5.6%110) «391 93
DAY 18 339.19 336.18 340.99 336.67 336,77 337,34 337.64 338.02 337.64
l.14(241) »l12(24) 3,28(24) <07t 8} +81(23) #4li24) 223024} 1,70(16) 52021}
DAY 19 336.72 336,32 238.69 337.87 337.00 338,15 338.04 3368.59
62024} «52(24) 2.16124) 1.57(24) «29124) «21024) L.61123) 3,.62(24)
DAY 20 337.66 337.24 336.52 338.86 340,02 338,37 337.93 339.49
l.l4a(24} 1.200(24) 150221 1.844201 2.78(24} 1.15024) 1,99024) 2.86(24)
DAY 21 337.29 339.84 336446 340.90 337.12 340617 337.85 340450 338.04
1.,43024) 3.12(24) «10124) 6.50023} 1.58(24) 2,52(15} 711243 3.39024) 1.74(24)
DAY 22 336.42 337.69 336447 337.39 337.68 337.57 337.75 338.27 337.70
«181241 1.29(23) «09(24) 1.85(22) L1.,46(24) 1,45(24) «19(24) 1.07t24) 1,23(24)
DAY 23 336.15 340.49 338,06 336463 337.16 338.61 336.88 337.71 338.22 317.80
2180243 5.58(13) 2.02124} 023024} «93{24) 2,39(24) 1.,01(24) 171249 1.21420) 1.26114)
DAY 24 336.89 337,11 337.68 336.78 337.26 337.82 33766 338.69 337.62
1.121(24) «45(24)  1.35(24) «12017) «77024) 2.52424}) «37(24) 1.69(18) $29124)
DAY 25 341.26 337.31 336,36 342,62 339.38 337.16 338,45 337.74
6.23(24} 1.80{24) «13623) 2+42024) 2,62(18} 88124) 2.11424}) »10t18)
DAY 26 338.16 337.97 338,37 342,79 337.41 337.52 33F.65 338.51
3.04(24) 1.87(24) 1.66(24) 2.80(22) 70022} 24024) 3.06122) 3.74124)
DAY 27 136.81 337.02 337,99 336.17 341459 336.92 337.67 337.88 340,85
1.01¢{21) #50(21} 3.05(20) 2« 09(10) 3.93(24) 17024} «18(24} «19¢21} 2415023}
DAY 28 341.02 337.04 339,26 336.18 340.11 337,05 338,30 337,79 337.83
5.04120) 670241 2,7202%; 206(12) 14891241 «80(24) 2,.,42(21} «73024) 26013}
DAY 29 337.43 238,20 337.11 340.68 337.39 339,08 339.57 337.50
2.06124) 2.121241} 400 71 1.32024) 269024) 1.67024) 1.95{24} «74014)
DAY 30 337.06 343.82 338.58 338,27 237.13 338,54 347,45 337.13
2.,02123) B8.48(24) 2.58124) 1.25024} 1.82022) 1.50124) 7.64(13) 1.,73(11) «40(22)
DAY 31 339,30 340,81 341.49 337.89 338.15
halbitiel 3530249 1.70024) 2.03121) 1.85¢24)
MONTHLY 337.93 337.71 337.70 338,40 339.02 338.90 337.93 338,51 337.85 338.34 337.97
MEAN 1.45 1.29 1.73 3.32 2.29 2,49 +85 2434 -91 1.27 o7
31 28 31 24 31 30 25 30 30 30 8
HOURS
PER MONTH 695 633 123 49h 684 05 521 BT4 683 609 158
ANNUAL MEAN = 338.20
STANDARD DEVIATION = 46

HDURS PER YEAR =

6581




70
APPENDIX 3(b)

Corrected and selected baseline Mark I data set from the Australian
BAPMoN station at Cape Grim, Tasmania.

Tabulation of baseline CO, concentration data obtained using the
Mark I in situ monitoring systeém in the temporary laboratory for the
period 1976 through 1981.

Corrections, as discussed in Section 4 of the text, have been
applied to all CO2 values after 31lst August 1978.

All other corrections, definitions and formatting are the same as in
Appendix 1(b).
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CAPE GRIM CORRECTED CO2 CONCENTRATIONS (MARKI}
1976 SELECTED BASELINE VALUES
JHHUARY  FEBRUARY HARGCH apRIL MAY JUNE JuLy AUGUST SEPTEMBER  OCTOBER NOVEMBER OFCEMBER
331.02
LO8L 3
nay 2 329.26 331.0%
«15(10) 110 21
Day 3 329.33
1)
DAY & 329.10 329.29 331,11 330,70
07 5) #1Ll0113 ol20 4} o110 5)
DAY & 329.02 330,81
12021) 240 4}
DAY & 328.88 328,93
»19017) 080 6)
&y 7 328.81 329.19 330,98
»09(20] +14012) <070 3}
DAY & 329,02 328.71 331.11
«10(15) »11t18) 040 2)
DAY 9 330,14
2078 5)
DAy 10 328.79 328.59
06t 2) 151211}
DAY 11 328,79
o121 9)
DAY 12
DAY 13
DAY 14
DAy 1% 331,50
060 3)
DAY 16 331.43
0Lt 2}
DAY 17 331,08 330,98
<071 8) «020 3}
DAY ©8 331.30 331.31
030 2) <130 8)
DAY 19 331.20
2150 6)
DAY 20 330.39
«630 51
DAY 21 331434
+080 3)
oAy 22 330.62 330.67
- «06( 3) 4lt 71
bay 23 330.51 330,32 330,84
$22( 7} «07( 5) 0210 3)
DAY 24 330,85
020 21
DAy 25 330.39
2110 6}
nay 24 330,32
2250 91
DAY 27 329.52 330,21
«09( &) «30(10)
DAY 28 329,48 330,40
223019} s220 &)
DAY 29 329,45 330.32
07(24) +30(10}
DAY 30 329,27 330.68 330.68
15019} 450 3) 060 2)
oAy 31
MONTHL Y 32940 J2B.%2 329.01 330.88 330,98 A30.64
BEAN o1 «13 =31 W37 =40 34
3 7 b L] 12 La
HOURS
PER MONTH 76 ay &9 20 53 1)
ANNUAL HEAN = 329.597
STANDARD DEVIATIDN = $97
HOURS PER YEAR = R
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CAPE GRIM CORRECTED CD2 CONCENTRATIONS (MARKI)
1977 SELECTED BASELINE VALUES
HONTH JANUARY FEBRUARY RARCH APRIL MAY JUNE JULY AUGUST SEPTEHBER OCTOBE®R NOVEMBER ODECEMBER
oAy 1 130,67 330.70 331.00 332.86
371 20 Sl7inZ) 11t & 020 31
pay 2 3130.67 330.56 332.79 33E.54
22010) 280 510 130 4} L}
oAy 3 330. 54 330,72 333.29 332.52
ST T 121 81 030 23 091 51
DAY 4 330.82 333.08 332.90 332.31
050 21 .08( 3} 0610 3) 124 71
DAY 5 330.72 331.05% 332,83 333.05 332,25
2040 31} 130 3 270 4) 031 3) 181121
DAY & 330.52 331.04 333,00 332.1b
0210 91} 090 2} <050 4) «31119}
DAY 7 333.11 332.49 332.40
t1 350 9} 521 %)
DAY 8 330,76 333.09 EEFIL
111 5] 04t 3) 521 B}
DAY 9 330.81
07t 3)
DAY 10 330.79 332.62
203¢( 3} 180 51
DAY 11 333.03
290 41 %
DAY 12 330.40 333446 331.84
«08( 5) 01t 21 «tn
DAY 13 330,49
140 5)
DAY 14 332,47 332.87 331,62
«21{ 8) «17015) 1
DAY 15 330.63 332,71 333,10 332.33
»700 6} <370 9} <031 2} 2190 9)
DAY 16 332.05 330.62 332.67 332,74 332.43
<130 2) 290 5) 260 51 150 31 110 9)
DAY 17 330.83 332.46 332.74 332.60
040 5) «lat 6) «100 5) «09( 81}
DAY 18 330.59 330.32 331.65 332,51 333.02 332.45
060 51 270 21 «02( 3) «07¢ 3} »12{10} L7012
DAY 19 330,60 331.59 332.53
2] #2170 4) 219¢ 91
DAY 20 332.52 332.66
«09{11) 08¢ 3)
DAY 21 32088 332.53
<210 20 2100 &)
DAY 22 330.85 332.66
<08 21 21410
DAY 23 330,886 332,00 332,90
020 2) <031 3) «07(15)
DAY 24 330.60 3131.61 331.71 332,93
3910110 «120 5} 131 .90 €1}
DAY 25 330.78 331,77 331.82
ALt &) 040 3) £ 231 &1
DAY 26 330464 330.24 331.96 332.18
<16t 3 «Qat 6} -031 3} 217t 51
DAY 27 331.17 331,72 332,41
<031 3 040 30 101012}
DAY 28 331.13 330,99 331.67 331.61 333.36 332.26
031 3) 058 3) 07 6) 030 3) 2031 31 «190 9)
DAY 29 331.00 331.11 33L.57 332.89 332.14
081 30 060 31 «181 &) 2510 T +14t 9)
DAY 30 330,54 331,77 332,07 332.T4
270 B 50 3 051 3 =330 81
DAY 31 330.87 330.94 332.95
030 3 111 3) <101 3}
KONTHLY 330.77 330.74 331.01 330.78 331.67 33l.86 332.8b 332.86 33Z.32
MEAN 22 il 0% W23 08 «18 29 XLl «26
1s 11 3 1o 8 L] 14 19 19
HOURS
FER MONTH 78 59 9 e 33 27 (11 115 148
ANNUAL ME&N = 331,65
STAMDARD DEVIATION = «88

HOURS PER YEAR =

569
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CAPE GRIM CORRECTED CO2 CONCENTRATIONS ({MARKI)

1978 SELECTED BASELINE VALUES

MONTH JANUARY FEBRUARY HARCH APRIL HAY JUNE JuLy AUGUST SEPTEMBER  OCTOBER NOVEMBER DECEMBER
DAY 1 332.44 333,22
L0810 41 W530 3)
DAY 2
DAY 3 332,28 334,40 334.80
070 T} 20 7) «n
DAY 4 332,09 334,18
.07L12) .09(13)
oAy 5 332.21 334,39
J16i17) +43(10)
DAY 6 332.74 333,55 334,29 333.10
W05t 3) G130 5) .26020) J11(14)
DAY 7 332,35 332,27 333.35 334,09 332.85
«200121 140 2) «11011) 050 7) «21024})
DAY 8 332,54 332.29 333,02 334.16 332.91
051 5) 1) $29U17) €11 L2722
DAY 9 332.29 332.45 333,28 332,90
f1519) L1210 5) L1 8) $28(17}
DAY 10 332,94 332.77
<081 2} 050 3)
DAY 11 332.47 332.11
«L7019) 220014}
DAY 12  332.22 331.83 334,73
1902110 +1010241 LAt
DAY 13 331.595 332.06 334417
S1B012) .21t 3) L30(11)
DAY 14 333.92
V231230
DAY 15  332.23 334, 0%
L0810 2) 130 71
DAY 16  331.96 334440
£14011) 320101
DAY 17 334,05 333,05
L0810 6) L17014)
DAY 18  332.19 334,31 332,91
$19(12) SLLL 5 .17118)
DAY 19 332,05 333.95 333.05
415(10) L18016) «10(15}
DAY 20 334,24 334,10 332.83
.18(13) 221014) «261(18)
DAY 21 333.9% 334,17 333,02
.28(12) 251 °7) .25(19)
DAY 22  331.83 334,31 333.23
070 71 ,08(15) 270 7}
DAY 23 334,10 334.71
L19(11) t 1
OAY 264 331.81
LOL0 3}
DAY 25  331.64 332,50
L0110 2} 040 3)
DAY 26  331.34 334.66 333.41
L1301 4) .20020) <09(10)
DAY 27  330.95 334,51 334.18 333.30
L1680 81 L15(181  ,L17(10} L1160 4
DAY 28 332.23 334.56 334,09 333.52
.200 6} <300 8] .14(l4) «15{10)
DAY 29 333.95 333.73
«50(11) L121(141
DAY 30 333.67
.250211)
DAY 31 333.63 333.26
100 7) .38112
MONTHLY 332.06 332.18 332,36 334,10 333.77 334,18 334,01 333.17
HEAN 7 220 26 .69 56 024 1.12 .29
7 5 [ ] 17 2 16
HOURS
PER HONTH 142 55 43 100 77 165 4 239
ANNUAL MEAN = 333.23
STANDARD DEVIATION = .91

HOURS PER YEAR = 825
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CAPE GRIM CORRECTED (€02 CONCENTRATIONS {MARKI}

1979 SELECTED BASELINE VALUES

MONTH JANUARY FEBRUARY HARCH APRIL HAY JUNE JuLy AUGUST  SEPTEHBER  OCTOBER NOVEHBER DECEMBER
DAY, 1 333.86 332.97 134.82 334 .84
w1307 «291011) «OBL 71 25013}
DAY 2 333.2% 334 .66 335.05
360101 051 3] 310210
pAY 3 333.01 333.485 333.12 334.90
- LARLLA) L OT7L 91 090120 Lh8I14)
DAY & I33.77 333.27 Y 334,78
061 91 «051 T4 <080 51
DAY & 333,07 333478 335.25
L21814) WAL 41 240 6)
DAY & 333.19 333,06 333.28 334432
W29021) .09( 7) L13¢ 8) 060 3}
DAY 7 333.67 333.80

«14011} 21110 8)
oay & 333.72
t

1
Day. 9 333,20 333,79 334.81
«11010) +68113) 2030 3)
oay 10 333.38 333,52 333.08 333.41 333.66 334.84
«12{10} s 2510141 (0] 206012} .08( 2} <070 9)
DAy 11 333.29 333,131 333,93 333,67
#21(20) 2151211 091 7) «030 5)
Dax 12 333,17 333,38 333.75
46012) 151170 22122)
DAY 13 332.09 333.25 333.52
«35(13) 321 41 «13424)
naY 14 332.82 333.24 333.67
126010} SLOIETD «12024)
DAY 15 332.77 333.38 333.54
«261012) 150240 «10(14)
nay is 332.86
2012010
oAy 17 333.10 337 .68 333.28 333.50
209115} S2Z2LZ4H) { 1) a16(13)
OAY 18 333.08 A32.79 333.15 333.49
310 8) <1719 <090 5) 030 3
DAY 19 333,48
£100 7]
oay 20 333.40 335.46
. €21 «07( 5}
DAy 21 333.14 333,71 335,30 334.64
«26(18) 090 7) «52(18) +28( 8)
DAY 22 333.52 333.23 335,27 334.51
071 &) 224231 «11¢ 8} 1241019)
DAY 23 333.63 333.39 334,608 335.07
«17(10} »15113) 110 9) «10{141}
DAY 24 333.50 333.14 333.71 334,76 335.16 335.01
$271023) +26(18) 140 3} 170 2) tn 25013}
DAY 25 333.90 333.42 334.85 334,88
291020} <090 8) 262019} 33016}
DAY 26 334.59 334.46 333.51 333.43 335.06 334.78
+10¢ 5) Ty g 2 .»20( 8) ot «31(12) s41(le}
Day 27 333.58 333,11 333.4%5 335.14
2110 3) «15024) 131241 «14014)
DAY 2B 332.99 133.47 334483 334,97
+18024) «070 B +09110) »3L{17)
DAY 29 332.94 133.45 334.67 334,97
«24(18) «OT0 2] 110 9) «21(23)
DaY¥ 30 333,45 335,03
091163 «19(12}
DAY 31 333.52 333.53
080 5) JOBLZOY
MONTHLY 333,19 333,34 333.48 333,34 333.51 333.84 334.73 334,78 338,12 3348084
MEAN T L afhl «35 «18 «02 07 07 «18 2T
15 13 13 12 e 2 L] 3 10 11
HOURS
FER MONTH 180 87 171 iE8 222 7 30 2y 125 143
ANNUAL MEAN = 334,00

STANDARD UEVIATION
HOURS PER YEAR = 1214

"
o
o
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CAPE GRIM CORRECTED C0O2 CONCENTRATIONS (MARKIL)

1980 SELECTED BASELINE VALUES

MONTH JANUARY FEBRUARY HARCH APRIL MAY JUNE JuLyY AUGUST SEPTEMBER OCTOBER WOVEMBER DECEMBER
DAY 1 335%.02 335.17 33k.96 336.14 336,32
2 09(13) W17024) « 11015} 110 61 »23024)
DAY 2 334,75 334.92 335.18 335.30 336.91 336447 337.02 336,49 336.50
«30t14) 209012) 020 3} .0810 8) 2130 6) 2250 7) 120211} «110 72 »38(20)
DAY 3 334.78 334,88 334.91 336.69 336.20 337.09 336,33 336.26 336.36
W12124) 230211 .08( 81} 2 11012) «321023) «18C 6} 238012} 600 8) 214010}
DAY 4 334,70 334,77 334,75 336.58 336.09 336,68 336.56
«251014) Wl4(l4) 2170 9) «13(14) 11t 9) +09C 81} v24{12)
0AY 5 335,08 334.74 335,00 336,43 336,45 336.25
2091 51} »l4(20) «15(13} v12(11) $29120) 260 6}
DAY & 335.16 334,43 336.10 336,71 336,77 335.82
1) $22017) «27(19) 070 7} 2070 6) »05{ b}
DAY 7 335,12 336.22 336,46 336.28 336.61 336.81
«54a(lal +16115) 100 7) +32016) «08(14) 041 5}
DAY @ 335.41 335.26 336.31 336,38 336.54 336447 336,43
«33110) «181151} 2 09{14) «13016) £ 07012} «11113) «64(11)
DAY 9 335.43 334,73 334,54 336416 336.53 336,46
11120} 040 2) o120 6) # 150101 212012} 070 61
DAY 10 336.32 336465
»10t &) «l40 7]
DAY 11 335.40 336.30 336.45 335,94
«10{11) 2070 9} +10{ 8) «33012)
DAY 12 334,58 336,11 335,52 336,26 336,35
2120 4) 060 3) «25020) a16(20) «08( 61}
DAY 13 336.08 335.19 335.80 336449 336.36 336.53 336.52 336.22
030 2) 06t 2) 060 7) » G4l 8) 298 2} 2130 8) o110 31} 520 8)
DAY 14 334.73 335.05 336,41 336,19 336460 336.27 336.30
140 3) 11419} 206{( 9) 2080 4} 120141 «24(13) 2330161
DAY 15 334.81 334,60 335.52 336.39 336.59 336442 336.26
+18123) 180 9] 060 3) «130 6] «091014) «23(15) #31{(15)
DAY 16 334.70 334,67 335,09 334,96 335.57 336.38 336.71
*«24{20) o150 4) 090 7) 070 7} <090 8) 076 9) 220(13)
DAY 17 334,99 336.82 337.01 336.73
+13(24) (11 12t 4) 2080 2)
DAY 18 334.67 335,00 335.04 335.98 336.62 336,13
«15{14) «09( 6} 214(24) «03( &) »09t11) »32114)
DAY 19 334,69 334,86 335.05 335.78 335.97 336.50 336.38 336.33
«15023) +10{ 81} «11(23) o110 4) 22020} «12116) «05( 5) 050 4}
DAY 20 334.58 335.13 335.58 336.25 336.25 336430 335.78
170241 +11(23} +14(10) 224124) <110 9) 12020} t 1)
DAY 21 334,57 335.24 335.05 336,23 336.17 336.25 336.30
121211 <120 9) «071(24) «04( 3} «11124}) 226101410 25024)
DAY 22 3354.63 335.02 335.05 236422 336.27 336421 - 336.61
+09{10) 24016} + 10411} 060 7) +18(17} «34023}) «13t 5)
DAY 23 334.51 335.16 336474 336.11 335.51
+15t19) «114211} 2040 20 «391023) «48116)
DAY 24 334,50 335,06 334,93 336441
« 138151} .10(10) «18(20) 2320 M)
DAY 25 334,81 335,17 335,18 33¢.50
16110} +171018) «08( 9) “t1n
DAY 26 334.89 335.41 336,65
.13023) 060 51 «120 9)
DAY 27 334.99 335,04 336.58
«081 7) «24(13) 300111}
DAY 28 335.18 334.82 336,26 336457
+10118) 0510 51 070 71} «21010)
Day 29 334.89 335.27 335,00 334,80 336,37 336,73 336.43 336.25 336.95
170190 <080 7] 081231} «10(17} 060 7} +29110) 070121 «41(15) #37(14)
DAY 30 335.03 335.02 336.29 336447 336.81 335.92 336.39 336421
<090 7} +12{18) O 2) 171 2) +18( 8} «030 2} +33114) 299t 2)
DAY 31 335.09 335.35 336.30 337.00 336.56
<130 8) +50{17} 121101} 171021 #14013)
MONTHLY 334,83 334.91 335,05 334.97 335.26 335.55 336,24 336.44 336,53 336,50 336.35 336.27
MEAN +35 «34 .17 215 245 +50 +»38 24 .28 =20 .17 +36
20 11 21 6 12 10 15 15 24 19 15 17
HOURS
PER MONTH 264 153 266 53 187 100 155 166 267 201 203 148
ANNUAL MEAN = 335,74
STANDARD DEYIATION = «70

HOURS PER YEAR = 2163
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CAPE  GRIM CORRECTED €02 CONCENTRATIONS (MARKI)
1981 SELECTED BASELINE VALUES
MONTH JANUARY FEBRUARY HARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER  ODCTOBER NOVEMBER DECEMBER
DAY 1 336,76
2330 7}
DAY 2
DAY 3 33b.27 336.62
211112} .12t 4)
DAY 4 336.26 337.05 336436 338,09
L18(24)  J110 3) 14120} .09( 5)
DAY 5  336.26 336.35 336.39 337,75
.13(16) .13 8)  .17(20] 050 7)
DAY 6  336.53 336.18 336.38 337.68
L07C 70 .25( 3) .08 9} 27017}
DAY 7
DAY 8 336.52 337.86
L05( 8) «08( 8)
DAY 9 336,33 336,52 337.68
L08(11}  .07(24) .13¢ 3)
DAY 10  336.34 336.41 336,56 336.36
L16017) 407022}  .11{24)]  .24(18}
DAY 11  336.36 336,48 336.70 337.11
191201 160241 <23113)  .09( 8}
DAY 12 336,45 337.22
.130 9) .15(13)
DAY 13 336.58 3652 337.55
W05( 51 L1210 B .07( 81}
DAY 14 336,50 337.03 337.08
60230 (131101 .22110}
DAY 15 I36.60 337,05 337.23
L21017) .22(201 $22116)
DAY 16 336.68 330,66 336.83 337,51
L4810 6) JL5L280 L0910 9} L040 31
DAY 17 336,12 136,42 336,77 337.68
L11010) LAAtE L21022) .14019)
DAY 18 336.18 33667 336.96 337,15 337.70 337.73
121024 W07t BY LLEL 8) 071 T) .14022)  .31(13})
DAY 19  336.39 336.13 337,07 338,12 337.98
L10(13}  .12119} L060 91 .19¢21) . 11C B}
DAY 20 336,51
L040 3)
DAY 21  336.41 337,73
.09(11) .20117)
DAY 22 336.41 337,75
L16023) .19123)
DAY 23 336,15 336.69 337,71
(181241 J18012) 17(24)
DAY 24 336.13 337.23 336,77 337.95
SL4fl4) 080 2) .08( 8) L0510 53
DAY 25 337.23 336,34
L0 61 L1205}
DAY 26  337.04 337.74
€11 040 2)
DAY 27 336,90 337.88
t 1 W19(21)
DAY 28 337,53
.63(15)
DAY 29
DAY 30
DAY 31  336.38
(]
MONTHLY 336.44 336.53 336,48 336.56 336.81 337.17 337.67 337,91
HEAN .26 J44 .09 .14 .11 .18 .26 .13
16 11 10 10 4 7 15 5
HOURS
PER MONTH 194 1la 143 148 50 75 222 37
ANNUAL MEAN = 336.95
STANDARD DEVIATION = .57
HOURS PER YEAR = 983




APPENDIX 4

Mark I flask CO2 data set from the Australian BAPMoN station at Cape
Grim, Tasmania.

Tabulation of all wind and CO, concentration data obtained using the
Mark I flask filling equipment and?associated meteorological instruments
in the temporary laboratory for the years 1976 through 1981.

Analysis for CO_ was performed on UNOR 2 type, NDIR gas analysers at
CSIRO, and concentra%ions are expressed in parts per million by volume
(ppmv) with respect to the WMO 1981 CO, Calibration Scale. A carrier-gas
correction has been applied to all values based on comparison of
instrument response tc WMO Central CO, Laboratory CO /N2 and COZ/Air
Secondary Standards as described in Pearman et al. (l9§3).

All samples are chemically dried at the time of collection using
granular magnesium perchlorate (Dehydrite) as the drying agent.

Sampling time is given in Australian Eastern Standard Time (EST).
(EST = Greenwich Mean Time + 10 hours).
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CAPE GRIM FLASK C0Z AND WIKD DATA CAPE GRIM FLASK CD2 AND WIND DATA

DATE TIWE coe WIND NATE TIME co2 WIND

(EST) COUNCENTRATION DIRECTION SPEED (EST) CONCENTRATION DIRECTION SPEED

(PPMV) (DEGREES} (KM/HR} (PPMV) (DEGREES) (KM/HR)
19.06.76 1435 328.1 225 20 08.02.78 1152 332.0 250 22
1505 327.4 225 20 1352 33L.2 260 26
1545 328,2 225 20 09.02.78 1039 333.5 240 60
1553 328.2 225 20 1101 332.4 250 70
13.,09.76 2231 331.8 200 21 10.02.78 0904 332.2 330 =
2240 331.8 200 Zadl 01.03.78 1245 332.3 260 24
D4.11.76 1655 331.0 220 50 1300 332.7 260 24
1710 331.2 220 50 17.03.78 1401 332.2 225 48
1715 331.1 220 50 1419 33242 225 48
05.11.76 1446 330.8 210 43 1435 332.4 225 48
1455 330.8 210 43 27,04,78 1400 334.9 290 36
1510 330.6 210 43 1411 334,4 290 36
11.11.76 0900 330.5 060 = 1413 334.7 290 36
0905 329.2 060 o 1421 334.3 290 36
12.11,76 0815 329.9 280 5] 21.06.78 1410 334.1 090 27
0830 328.5 280 O 1415 332.3 0G0 27
17.11.76 0936 329.4 210 49 1420 332.4 090 26
0941 329.3 210 49 1425 33245 090 26
19.11.76 0853 329.3 210 35 1430 332.4 090 20
0900 330.2 210 35 07.07.78 1312 333.4 250 44
26.11.76 0851 329.9 090 — 1321 332.9 250 44
0857 328.1 090 = 1329 332.7 250 44
4905 329.2 050 = 1335 33246 250 44
1505 332.3 220 12 13.07.78 1044 334,7 310 44
1511 332.3 220 12 1052 334.9 315 49
1517 332.3 220 12 1429 333.3 290 30
31.05.77 1603 331.3 230 64 28.07.78 1429 334.5 260 40
1620 331.3 220 64 la44 334.0 260 40
1655 331.2 220 64 1457 333.9 260 40
01.06.77 0849 331.2 220 65 10.08.78 las2 333.5 275 35
0937 331.2 220 64 1450 334,2 275 35
0954 331.1 220 64 1455 333,7 280 40
04.07.77 1026 331.3 260 19 1500 333.,7 285 40
1100 330.7 250 19 23.,08,78 1341 333.8 215 20
1125 330.9 240 22 1350 333.3 220 20
14.,07.77 1300 331.0 210 50 1358 333.3 215 20
1350 331.5 220 33 1406 333.,4 215 20
1445 331l.4 210 32 18.09.78 1248 333.6 220 22
28.07.77 1343 331.2 220 37 1300 333.6 220 22
0B.08.77 0959 331.2 250 22 1359 332.9 215 22
1034 331.2 250 22| 27.09.78 1459 334,.1 218 57
1100 331.1 2690 22 2 1537 334.1 220 57
14.,09.77 1245 331.5 210 31 1550 334,2 220 57
= 1253 331,.,5 220 31 03.10.7¢ 1350 333.6 260 27
1340 332.1 220 35 1400 333.4 265 30
15.09.,77 1434 331.9 220 28 1452 333.3 260 25
1449 332.0 230 28 04,10.78 1548 333.7 260 45
23.09.,77 1425 332.5 240 53 1555 334.0 260 50
1436 332.5 240 53 1600 333.7 260 55
1454 332.4 250 53 20.,10.78 1100 333.5 240 35
05.,10.77 1254 333.2 270 53 1132 333.6 240 35
1354 333.0 260 49 1144 33244 240 35
1454 332.8 270 50 1153 333,1 235 35
31.,10.77 1054 331.2 270 27 1200 332.7 240 3.2
1154 331.8, 270 27 1235 332.0 240 35
15.12.77 1040 332.8 240 43 01.,11.78 1400 333.4 210 25
1137 332.4 250 42 1430 334.0 210 25

1237 332.4 250 46 1447 333.4 210 25
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CAPE GRIM FLASK CO2 AND WIND DATA CAPE GRIM FLASK CG2 AKD WIND DATA

DATE TIME coe WIND DATE TIME co2 % INOD
(EST) CUNCENTRATION DIRECTION SPEED (EST) COMCENTYRATION DIRECTION SPEED
(PPMV} (DEGREES) (KM/HR) (PPMV) {DEGREES} (KM/HR}
03,11.78 1054 333.7 205 25 17.05.79 1400 33443 28115, 25
1100 333.4 210 25 1447 334.2 220 25
1359 333.8 205 25 1450 333.9 215 25
24.11.78 1200 332.5 230 20 31.05.79 0846 334.0 225 35
1246 331.8 230 22 0854 333.8 220 35
1300 332.9 240 20 0500 333.8 225 35
29,11.78 1340 334.4 235 45 14,06.79 1251 333.8 260 50
1350 334.5 240 45 1300 333.9 260 50
1400 334,13 240 45 22.06.79 0900 334.2 235 40
05.12,.,78 0900 333.6 205 60 0948 334.8 235 40
0947 333.6 200 50 1451 333.4 2439] 30
1042 333.7 208 50 28,06.79 1543 335.3 260 40
08.12.78 0957 333.4 210 28 1556 335.0 260 40
1135 333.0 210 35 1620 335.0 260 40
1158 332 9 215 35 05.,07.79 0941 334.6 265 30
18.12,78 0658 333.6 210 40 0950 334.8 205 30
0957 333,8 210 40 1000 334.4 265 30
115§ 333.8 210 40 10.07.79 1340 333.4 260 30
19,12.78 0758 333.8 220 65 1400 333.9 260 30
0838 333.,9 200 65 1454 333.5 260 30
0859 333.5 210 55 18.07.79 1000 334,0 245 28
10.01.79 1547 333.0 238 30 1100 333.6 250 28
1554 332.6 235 30 1548 334.0 250 22
1600 332.6 232 30 26.07.79 1436 334,2 230 30
15,01,79 1125 333.0 220 18 1446 334.7 220 25
1140 333.1 220 18 1500 334.5 220 25
1205 333.0 220 18 31.07.79 1253 335.3 260 50
17.01.79 0859 332.8 210 35 1300 335.2 270 50
0928 332.8 210 35 09.08.79 0900 333.9 260 50
0944 332.9 210 35 0945 334.2 260 50
25.01.79 1213 334,7 210 40 . 1000 334.3 260 65
1228 333.9 210 40 13.08.79 1250 334.3 220 35
1243 333.6 210 49 1300 334.1 215 30
07.02.79 1337 333.6 210 28 1400 334,.1 220 25
1349 333.3 2190 28 22,08.79 1150 335.1 230 65
1400 333.1 210 28 1200 335.4 230 75
08.02.79 1447 332.5 210 30 1400 335.6 220 45
1459 332.4 210 28 27.08.79 1450 335.7 215 42
1550 331.9 210 28 1500 335.6 215 35
12.02.79 1300 333.9 215 15 1554 335.6 2415 35
1350 333.6 225 20 05.09.79 0955 336.0 260 82
1359 333.0 230 20 1000 33644 260 82
13.02.79 0946 334.8 260 60 12.09.79 1050 335.7 240 55
21.03,79 1102 334.0% 260 60 1100 335.3 240 35
1248 334,1% 260 60 1155 335.2 250 45
29.03,79 0951 333.8% Q75 50 1352 335.0 258 35
30,03.79 0859 332.5% 075 40 18.09.79 1000 335.3 260 25
11.04.79 1242 334,2% 220 18 1100 334.6 260 35
1435 33441% 210 25 1200 334.6 260 35
18.04.79 1300 333.7 220 30 28.09.79 1100 339.5 100 20
1346 333.7 215 25 1353 338.0 100 20
1500 333.0 220 25 1400 339.0 100 20
24.04.79 1100 332.9 240 50 09.10.79 0945 334.3 260 35
1200 332.8 235 50 0958 334.8 260 35
10.05.79 1259 335.2 220 38 1600 323.4 235 19
1354 334,8 215 65 10.10.79 1200 335.4 250 45
la42 334.8 220 55 1300 334.4 260 45
1259 334.8% 220 38 1500 333.7 260 45
1354 334,3% 215 65 e e e e e e

1442 334,8% 220 55

#-SAMPLED THROUGH ANALYSER.
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CAPE GRIM FLASK CD2 AND WIND DATA CAPE GRIM FLASK CO2 AND WIND DATA

DATE TIME co2 WIND BATE TIME co2 WIND
(EST)  CONCENTRATION DIRECTION SPEED (EST)  CUNCENTKATIGN DIRECTION SPEED
(PPMV) (DEGREES) (KM/HR) (PPMV} {DEGREES) (KM/HR)
22.10.79 1400 337.3 085 60 29.07.80 1046 335.9 250 40
1540 336.8 080 60 1050 336.2 250 40
1559 336.3 080 55 1056 335.9 250 40
25.10.79 1000 334.3 210 30 12.08,80 1352 33649 250 90
1100 334.7 220 15 1400 336.9 250 90
1300 333.6 235 15 1445 336.7 250 90
29.10.79 1049 333.7 215 30 13.08.80 0951 336.3 250 40
1100 333.,7 218 30 1000 336.8 250 40
1300 333.5 215 25 21.08.80 1400 33646 245 25
06411,79 1325 334.0 235 18 1550 336.4 250 25
1339 333.8 240 18 1559 33642 250 25
16.11.79 0955 334.,7 210 40 25.08.80 0955 335.8 225 35
1055 334.1 210 40 1000 335.9 245 35
1155 333.6 210 40 1100 336.7 240 40
21.11,79 0850 334.5 240 50 02.09.80 1652 335.9 255 85
0900 334.0 240 50 1700 336.2 255 85
0950 333.5 250 50 1800 33642 255 75
26211.79 1100 334.5 255 18 09.09.80 1053 335.7 255 85
1245 335.8 255 20 L10¢ 33640 255 85
1300 33642 260 20 1200 335.7 258 100
03.12.79 1252 33442 255 20 15.09.80 1200 335.8 250 70
1300 335.0 255 20 1556 336.2 250 70
1355 333.,6 255 25 1600 336.3 250 70
10.12.79 1253 33444 270 45 22.09.80 0953 336.6 250 65
1300 334,2 270 55 1000 336.6 250 65
1245 334.0 270 55 1500 33646 250 &5
11.12.79 0851 33447 235 50 06.10.80 0946 337.6 220 25
0900 334.8 235 50 1000 337.7 220 30
0955 333.7 235 50 1638 337.8 235 30
17.12.79 0900 336.2 265 45 15.10.80 1100 336.2 250 45
1000 335.5 250 45 1300 336.4 255 45
1055 335.,9 255 45 1644 335.,9 245 55
04,01.80 1040 334.4 213 45 21.10.80 1054 335.0 260 25
1058 334.4 210 45 1100 335.6 270 25
08.01.80 1117 335.4 075 35 1159 335.8 260 30
1158 334.3 075 35 27.10.80 1300 33641 278 35
30.01.80 1255 335,9 290 25 1449 335.6 255 45
05.02.80 0900 335.3 260 30 1500 33642 255 45
0955 336.0 260 30 07.11.20 1246 335.9 215 35
1006 336.2 260 36 1300 335.1 215 35
22,02.80 1434 334.8 210 42 1400 335.7 218 32
1459 334.8 205 45 14,11.80 0856 335.6 215 40
1524 334.8 200 40 0900 335.8 215 40
28.02.80 1400 337.7 220 10 1200 335.5 215 40
1445 337.6 225 15 12.11.80 1458 336.9 255 25
1500 337.3 225 18 1500 336.8 270 25
07.03.80 1451 339.0 230 AlS) 1556 336.6 260 35
1456 338.6 235 12 03.12.30 1153 336.8 260 68
24.03.80 1357 335,5 260 20 1200 336.8 260 80
1454 335.2 260 25 1300 337.0 260 80
1500 335,1 260 30 12.12.80 a756 335,% 235 40°
16.04.80 0929 335,05 208 20 8800 336.0 225 40
0959 335.23 208 20 0859 335.5 252 32
1029 335.1a 208 20 16.12.80 1200 335.2 210 20
18.07.80 1450 335.8 205 60 1255 335.6 215 25
1455 335.3 205 60 1300 335.5 215 23
1500 33641 205 60 29.12.80 0659 335,7 220 65
25.07,80 1159 335.5 065 35 1052 336.0 215 45
1259 334,7 Q65 37 1059 335.8 215 45

D-AIRCRAFT PUMP UNIT USED,




CAPE GRIM FLASK CO2 AND WIND DATA

DATE TIHE coz WIND
{EST} CONCENTRATION DIRECTION SPEED
(PPMV) {DEGREES) (KM/HR}
06,01.81 1016 338.6 220 20
1025 338.7 220 20
1120 337.8 225 35
15,01.81 1305 338.6 210 12
1314 33845 220 32
1416 338.5 215 30
21.01.81 1227 336.8 255 70
1240 337.0 260 75
1245 336.7 265 68
29,01.81 1057 337.4 220 25
1102 337.4 220 25
1201 337.0 225 2J5)
04,02.81 1255 338.2 220 47
05.02.81 1451 337.3 220 35
1500 337.3 220 40
09.02.81 1251 336.3 260 55
1300 33642 260 64
1400 336.7 260 58
19,02.81 1256 33641 220 25
1300 335.9 229 25
1352 335.8 225 25
25,02,81 1527 336.9 220 =
05.03.81 1250 336.8 220 45
1257 33648 220 35
1336 33646 220 25
10.03,.81 0955 33646 230 60
1000 33641 230 60
1500 336.1 240 55
20.03,.81 1350 336.5 230 50
06.04.81 1158 336.9 215 23
1259 336.7 215 33
1359 336.5 210 23
14.04,.81 1351 336.6 250 24
1359 336,.3 250 215
1456 336.4 240 23
24,04.81 1000 336.2 255 =
1052 336.0 255 =
1100 336.2 255 =
30.04.81 1123 336,.,8 310 8
1131 336.8 310 8
1224 336.3 280 5
1229 33647 280 5
1316 336.7 310 3
1320 337.1 315 3
06.05.81 1255 336.6 210 25
1400 336.4 210 25
11,05,81 1450 33644 250 65
1453 336.0 250 65
1457 336.6 250 65
20.05.81 1144 336.9 220 23
1150 336.8 230 23
04.06.81 1020 344,1 100 30
1026 343.6 100 28
05.06.81 1438 333.8 095 20
1515 333.6 105 20
1524 333.8 105 20
12.06.81 1423 33644 270 25
1427 336.3 270 25
1433 336.4 265 22
18.06.581 1445 337.0 320 40
1449 337.2 335 38
1519 337.2 330 25
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CAPE GRIM FLASK CO2 AND WIND DATA

DATE TIHE coz2 WIND
(EST) CONCENTRATION DIRECTION SPEED
(PPMV) {DEGREES} (XM/HR)
26.06.81 1424 337.6 340 35
1428 337.3 350 35
1513 338.4 350 33
06.07.81 1450 336.9 255 68
1454 337.2 260 35
10.07.81 1425 335.7 078 32
1436 337.2 080 29
1512 33646 085 22
20.,07.81 0950 339.0 060 23
0953 33844 060 23
1127 338.6 075 23
23.07.81 1342 337.6 342 35
1345 338.4 340 42
1456 337.2 345 46
27.07.81 1335 336.8 255 25
1517 336.6 255 24
06.08.81 1145 336.8 250 40
1335 336.9 230 25
1542 336.7 240 35
20.08,81 1052 337.1+ 315 35
1059 336.8+ 315 38
1129 337.4+4 320 35
1148 338.9 320 36
1154 337.6 325 32
1159 338.6 325 35
02.09.81 1339 337.0+ 243 43
1344 337.0+ 240 45
1448 33641+ 245 36
1512 337.5 250 24
1520 338,.1 250 28
1525 338.1 245 26
15.,09.81 1733 34245 272 33
1811 341.7 271 25
1839 340.1 272 25
28.09.81 1346 337.2 260 35
1356 337.5 265 35
1459 337.7 260 30
14,10,81 0709 336.4 285 50
- 0813 337.6 279 52
0851 338.2 2 145 52
0305 338.1 290 5
0922 337.6 290 49
1000 338.2 285 K
1036 338.0 285 42
22.10.81 1058 337.2 219 L]
1159 337.2 220 45
28.10.81 1754 337.7 250 34
29.,10.81 0026 338.6 280 12
1124 336.5 270 3
1523 337.2 250 24
2130 337.06 260 148
10.11.81 1615 337.2 243 &5
11.11.81 0855 337.4 246 60
0300 337.8 267 51
18.11.81 1350 335.8 228 24
1357 335,.2 226 25
1359 335.7 228 25
19.11.81 0g50 335.4 207 10
0858 335.3 207 10
1347 336.0 214 15
20.11.81 1239 338.9 257 13
1259 339.1 258 13

+-DRYING TUBE ON PUMP INLET.
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APPENDIX 5

CO2 data set from CSIRO monitoring program at Mawson.

Tabulation of all CO. concentrations and auxilliary data from flask
samples collected at Mawson for the years 1977 through 1982,

Analysis for CO, was performed on NDIR gas analysers at CSIRO and
concentrations are expressed in parts per million by volumes (ppmv) with
respect to the WMO 1981 CO, Calibration Scale. When necessary, a
carrier-gas correction has 2been applied to all values based on
comparisons of instrument response to WMO Central CO, Laboratory CO /N2
and C02/Air Secondary Standards as described in Pearman et al. (1983%.

Except where otherwise stated, samples are chemically dried, either
during collection or prior to analysis, using granular magnesium
perchlorate (Dehydrite) as the drying agent.

Times of sampling in the tabulation are in Greenwich Mean Time (Z)
and the sampling locations can be determined by referring to Figure 2.7.




coez

MONTTORING DATA - MAWSON

SAMPL ING TIME SAMPLTIKG €G2 WIND COMMENTS
DATE () LOCATION CONCENTRATION DIRECTION SPEED
(PPMV) (DEGREES) (KM/HR)
28.12.77 1005 COSRAY 332.8 045 15 FLASK PRESS.,
332.7 045 15 21 KPA
19.01.78 1112 » 332.4 090 48
332.5 090 48
18.02.78 03130 NEAR SCI. 332.5 157 26
BLDG. 332.4 157 26
17.03.78 1330 W.END OF 332.1 080 18 SAMPLES NOT
SCILELDLG. 331.9 080 18 ORIEDC."DRIED"
VALUES COMPUTED.
24.,04,78 1430 'Y 332.7 130 83 2
24.,05.78 0755 @ 333.1 130 51
332.5 130 51
28,06.78 0835 a 333.0 110 83
21,07.78 1651 Y 333.5 145 40
333.5 145 40
15.08.78 1143 Ul 334.0 150 55 ONLY 28 KPA
PRESS .
19.,09.78 0122 ! 334.0 150 33
26.10.78 0325 L 334.6 110 33
26,11.78 0550 ' 334.6 110 73
09.,01.79 1626 E.END OF 335.6 110 66
SCI.BLDG, 334.2 110 66
20.02.79 1000 50M.N.OF 334.0 120 28
SCI.BLDG. 334,1 120 28
21.03.79 0515 50MSE. OF 333.0 110 37
AEKRJBLDG, 332.9 110 37
23.04.79 G705 1L 334,2 120 37
18.05.79 0745 ¥ 334.2 120 46
18.06.79 0705 A 334,0 120 33
334.1 120 33
18,07.79 1150 N 334.6 120 18
334,06 120 lg
18.08.79 0925 B 335.1 120 37
| 335.0 120 37
21.09.79 0820 0 335.8 120 55
335.,7 120 55
16.10.79 0900 " 335.,9 120 37
335.9 120 37
19.,11.79 1000 " 336,3 085 55
18.12.79 0730 - 335.7 090 46
335.8 090 46
17.12.79 - SW. CHR.OF 335.1 139 18
SCI«BLDG.
04.01.80 - " 335.6 135 18
335.1 135 18
04,02.80 - 3 335.1 135 33
22.03.80 = SE.CKR.OF 334.7 120 28
SCI.BLDG. 335.0 120 28
30.04.80 0332 " 334.3 160 8F7
0350 334.8 160 37
05.06.80 0557 [ 335.5 130 37
0607 335.3 130 37
08.08.,80 0455 3 335.9 JEING) 33
08.09.80 0355 g 336.3 090 28
0410 336.0 090 28
05.11,80 0615 2 337.5 130 55
0622 336.7 130 55
24.11.80 0545 & 337.0 120 73
0550 336.9 120 73
12.12.80 1110 q 336.6 130 59
1115 337.0 130 59
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CD2 MCNITGRING DATA = MAWSON

SAMPL ING TINME SAMPLING coz WIND COMMENTS
DATE (Z) LOCATION CONCEMTRATION DIRECTION SPEED
(PPKV] (DEGREES) (KM/HR)
13.01.81 1050 SE.CHNR,OF 337.°% 120 92
1100 SCI.BLDG. 337.2 120 92
04.03,81 0515 " 336.5 120 55
0526 336.2 120 55
18.,05.81 0512 v 335.5 120 53
EARLY.C7.81 0511 2 335.9 165 55
0517 336.8 165 55
16.09.81 0545 "y 337.3 135 46
G551 337.5 135 46
19.10.81 0448 . 337.7 157 44
0455 337.7 157 44
16.11.81 0411 b 338.2 120 40
0417 338.1 120 40
21.12.81 0115 SE.CNR.OF 338,.,8 130 48
0122 IPSO 8LDG, 338.8 130 48
03.01.¢€2 0335 - 338.5 120 46
G442 338.5 120 46
18.01.82 0532 Ly 338.1 120 35
0538 338.2 120 35
30.,01.82 0540 o 338.4 120 37
0545 33E.2 120 37
17.02.82 0828 e 338.2 135 55
0834 338.5 135 55
06.03.82 0307 & 338.4 135 4&
20.03.82 0822 b 33946 158 33
0834 339.5 158 33
01.04.82 0835 boc 339.7 135 37
0841 340.3 135 37
22,04.82 1409 ) 339.4 135 73
1414 339.6 135 73
03.05.82 0950 - 339.4 135 55
02.06.82 1142 " 339.5 125 64
1149 340.4 125 64
29.06.82 1005 o 339.8 140 59
1025 340.1 140 59
22.07.82 1505 ki 339.9 135 59
18.08.82 1632 i 34042 135 55
1637 340.6 135 55
21,09.82 0818 - 339.4 115 61
0823 339.7 115 6l
17.10.82 1223 ti 339.5 120 51
1228 339.5 120 51
22.11.82 0530 i 340.7 110 46
0535 34l.1 110 46
08.12.82 0420 i 341.0 130 37
0425 340.7 130 37
19.12.82 1150 i 34042 120 37
1155 340.2 120 37
31.12.82 0569 b 339.3 130 73

0514 339.4 130 73




APPENDIX 6

Complete CO,_ data set from CSIRO monitoring program at Macquarie Island.

2

Tabulation of all hourly mean CO_ concentrations obtained using an
in situ NDIR CO_ analysis system at Macquarie Island for the years 1979
through 1982,

Concentrations are expressed in parts per million by volume (ppmv)
with respect to the WMO 1981 CO_ Calibration Scale. A carrier-gas
correction has been applied to &all values based on comparison of
instrument response to WMO Central CO,_, Laboratory CO /N2 and C02/Air
Secondary Standards as described in Pearman et al. (19%3).

Wind speed and direction data are obtained from Australian Bureau of
Meteorology surface observation at 3-hourly intervals. Values for
intermediate hours (in brackets) are determined by interpolation.

Times of sampling refer to Australian Eastern Standard Time (AEST)
(AEST = Z + 10 hours).
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MACQUARIE ISLAND CQZ AND SURFACE WIND DATA

YEAR:- 1979

DATE 17 APRIL 18 APRIL 26 APRIL 15 MAY 16 JUNE
TIME co, W/D W/S co w/D WS co, W/D w/s co. W/D Ww/s co, W/D W/s
AEST (ppivv) (km/hx)  (ppiiv) (km/hx)  (ppiw) (km/hr)  (ppitv) (km/hx)  (ppiv) (km/hr)
o1 333.6  (350) (52)

02 333.5 350 51

03 333.4 (350) (51)

04 333.4 (340) (51)

05 333.4 340 51

06 333.3 (340) (51)

Q7 333.4 (350) (50)

08 333.5 350 50 310 51

09 333.6 (350) (50) (310) (51)

10 333.4 (350) {50) (310) (51)

11 340 40 333.5 (340) (50) 330 55 334.5 (310} (51) 335.0 320 46
12 333.9 (330) (40) (340) (51} 334.0 (330) (55) 334.4 (300) (51) 334.6 (320) (46)
13 333.9 (330) (40) (340) (51) 334.1 (330) (55) 334.8 {300) (51) 334.6 (320) (46)
14 333.8 320 40 340 51 333.6 (330) (55) 334.4 300 51 334.6 (320) 46)
15 333.9 (330) (42) 333.7 (330) (55) 334.4 (220} (46) 334.5 (320) (46)
16 333.9 (340) (44) 333.8 (330} (55) 334.1 (270) (42) 334.5 (320) (45)
17 333.9 350 46 333.7 (330) (55) 334.2 260 37 334.7 (320) (45)
18 333.9 (350) (46) 333.7 (330} (55) 334.2 (250) (35) 334.5 (310) (45)
19 333.8 (350) (46) (330} (55) 334.3 (240} (33) 334.5 (310) (44)
20 333.8 350 46 330 55 334.3 {230) (32) 334.8 (310) (44)
21 333.7 {350) (48) (220} (30) 335.0 (310) (44)
22 333.6 (350) (51) (210) (28) 335.0 (310) (44)
23 333.6 350 53 200 26 335.0 310 44
24 333.6 {350) {52} 335.1 (310) (43)
DATE 17 JUNE 20 Jury 21 JuLyY 17 AUGUST 31 OCTOBER
TIME co, W/D W/s co, W/D W/s co, W/D W/S co. w/D W/s co, W/D W/S
AEST (ppfiv} (km/hr) (ppmv) (km/hr) (ppmv) (km/hr} (ppmv) {km/hr) {pprv) {km/hr)
01 335.4 (310) (42) 335.0 (220) (38}

02 335.4 (310) (40) 335.2 (220) (38}

03 335.5 (310) (39) 335.3 (210) (38)

04 335.3 (310) (38) 334.8 (200) (37)

05 335.2  (310) (37) 334.3 (200) 37

06 335.3 (310} (35} 334.9 (200) (36)

07 335.3 {310) (34) 335.0 (190} (36)

[ol:} 335.3 310 33 300 46 335.0  (180) (36)

09 335.5 (310) (35) (300} {46) 335.0 {180} 35}

10 335.5 (310) (38) (290} {45) 335.0 {180) (34)

11 336.2 310 40 (280} (44) (170) (34) 320 55
12 335.4 (280} (44) (160) (34) 336.1 {320) (52)
13 335.0 (280) (44) {160) (33} 335.4 335.9 (320) {49)
14 335.1 (270) 43 160 33 335.8 336.1 320 46
15 335.2 (260) (43) 22 335.4 336.0 (320) (45)
16 335.2 (260) (42) 335.9 = (310) (45)
17 335.1 (260) (42) 336.1 336.0 310 44
8 335.2 {250} (42) 336.4 338.5

19 335.1 (250} (41) 336.0 339.8

20 335.2 (240) (40) 335.7

21 335.0 (240) (40)

22 335.1 (240) (40)

23 335.0  (230) (39)

24 334.9 (220) {39)




MACQUARIE ISLAND CO2 AND SURFACE WIND DATA
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YEAR: - 1979
DATE 2 NOVEMBER 9 NOVEMBER 4 DECEMBER 5 DECEMBER
TIME C02 w/D w/s CO2 W/D w/s CO2 w/D /s CO2 wW/D Ww/s
AEST (ppmv) (km/hr) (ppv) (km/hr) (ppmv) {(km/hr) (ppv) (km/hr)
01 341.2 {350} 7
02 341.8 360 7
03 339.4 (030) (12)
04 337.6 (060) (17)
05 337.4 090 22
06 337.3 (080)  (30)
07 337.5 (070)  (38)
08 260 31 336.4 070 46
09 (270)  (31) 336.2 (090) (50)
10 336.0 (280) (31) 336.1 (110)  (55)
11 336.7 270 40 336.4 280 31 335.3 270 42 130 59
12 336.5 (280) (38) 336.5 {290}  (30) 335.4 (270) 41)
LS} 336.6 (280) (35) 336.3 (290) (29) 335.4 (270) (41)
14 337.2 290 33 335.8 290 28 335.3 270 40
15 338.0 (290) (33) 336.4 (290) (32) 335.5 (270) (36)
16 = {290) (32) 336.3 (290) (36) 335.8 (270) (33)
17 337.0 (280) (32) 336.7 290 40 336.1 270 29
18 337.4  (280) {31) 336.7 (290}  (40) 336.5 (280) (25)
19 337.6 (280} (1) 336.3 (290)  (41) 336.8 {280) (22)
20 (280) (30) 336.2 {300) (42) 337.1 290 18
21 (270) (30} (300) (42) 337.7 (310) (14)
22 (270) (29) (300) (43) 337.5 (320) (10)
23 270 29 300 44 337.3 340 6
24 339.7 (350) (6)
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YEAR:— 1980
DATE 4 JAMUARY 5 JANUARY 30 JANUARY 19 FEBRUARY 20 FEBRUARY
TIME CO2 WD ] CO2 w/D W/s CO2 w/D W/s CO2 w/D w/s CO2 W/D W/s
AEST {ppmv) {kmy/he ) (ppimv) {km/hr) (pprv) (km/hr) (ppmiv} {km/hr) {ppinv} (km/hr)
01 338.0 (260) (18} 335.7 290 37
02 337.8 270 24 335.6 {290) (36)
03 337.3 (270) (29} 335.7 (290) (34)
04 337.2 (270) (35) 335.9 290 33
05 336.6 270 40 335.7 (290) (29)
06 336.9 (270) (34} 335.9 (280) (26)
07 336.1 (270) (28) 336.1 280 22
08 335.8 270 22 335.4 (270) (18)
09 335.4 (280) (22) 335.2 (250) (15)
10 335.6 (280) (24) 310 37 334.7 240 11
11 340 33 335.3 290 24 335.4 340 39 (320) (38) 335.2 (220) {17}
12 335.2 {340) {34) 335.2 (300} (26) 335.4 (340) (39) 335.3 (330) (38) (210) (23)
13 335,1 {340) (36) 335.2 (310} (28) 335.4 (340) (40) 335.4 340 39 190 29
14 335.0 340 37 335.2 320 29 334.9 340 40 335.3 (330) {41)
15 334.7 (340} (39) 334.9 (330} (30) 335.2 (330) (40} 335.5 (330) 42)
16 335.0 {340) (42) 335.2 (330) (32) 335.4 (330) {39) 335.0 320 44
17 335.0 340 44 335.1 340 33 335.3 320 39 335.5 (310} 42)
i8 335.2 (340) (42) 335.6 (320} {37} 335.5 (300) {39)
19 335.2 {340) (39) 335.5 (320) (35) 335.6 290 37
20 335.5 340 37 335.7 320 33 335.6 (290} (38)
21 335.4 {310) 27) 335.6 (320} (34) 335.7 (290) (39)
22 336.2 (280) 17 (320) (36) 335.7 250 40
23 337.6 250 7 320 37 335.7 (290} (39)
24 338.8 {260) (13) 335.8 (220) (38)
DATE 25 FEBRUARY 17 MARCH 18 MARCH 3 APRIL 20 APRIL
TIME o, w/D w/s Co. w/D W/s co, Ww/D w/s co, W/D Ww/s co, W/D w/s
AEST {ppiiv) {km/hr) (ppmv) (km/hr) {ppmv) {km/hr} (ppmv) {km/hr) {ppmv) (km/hr)
o1 335.6 (360) (33)
02 335.6 (360) {36)
03 335.4 360 40
04 335.5 (330) (41)
05 336.9 (300} (43)
06 337.0 270 44
o7 336.6 (290} (40}
08 160 28 335.3 (300) (37)
09 (160) (30} 335.2 320 33
10 335.1 (160) (33} 335.5 (320) (33)
I 335.3 160 35 335.4 (320} (33)
12 335.5 (160) (36) 335.2 320 33 270 33
13 335.2 (160) (38) 335.2 (330} {38) (270} (30)
14 335.7 160 39 335.3 {330) (43) 335.2 (270) 27)
15 335.4 (160) {36} 270 33 335.1 340 48 335.0 270 24 336.0 290 51
16 335.8 (160) (32) (280) {31) 335.4 (340) {49) 335.4 (270} (28) 336.5 (280) {51)
17 335.5 160 29 (290) (29) 335.5 (340} (50) 336.1 (270) (33} 336.6 {280) {51
18 338.0 (300) (28) 335.6 340 51 336.4 270 37 336.7 270 51
19 337.2 (300) (26) 335.5 {330) (51) 336.3 (250) (28) 336.8 {270) {52)
20 336.6 (310) (24) 335.6 (330) (51) 336.3 (220) {20) 336.7 (270) (54)
21 335.9 320 22 320 51 336.6 200 i1 336.8 270 55
22 335.7 (330) (24) 336.8 (270) (53)
23 335.7 (350) (27) 336.6 {270) (52)
24 335.7 360 29 336.6 270 50
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YEAR:- 1980
DATE 21 APRIL 9 MAY 13 JUNE 11 JuNE 12 JUNE
TIME C('}2 wW/D w/s CO2 Ww/D w/s CO. w/D w/s C02 W/D w/s CO2 w/p w/s
AEST {ppmv) (km/hx) (ppmv) (km/hr) {ppmv) (km/hr) (ppiv) (km/hr) {(ppmv) {km/hr)
oL 336.6 (270} (50} 338.7 (280) (25) 336.8 (260) {36}
02 336.7 (270) (50} 337.4 (280) (36) 337.0  (260) (44)
03 336.7 270 50 270 46 337.0 270 51
04 336.9 (280} (44)
Q05 337.1 (280) 37)
06 337.6 290 31
o7 337.0 {300} {32)
o8 336.6 {310) (32)
09 336.2 320 33
10 336.2 (320) (35)
11 336.2 (320) (38)
12 336.1 320 40 337.2 320 28 250 22 336.4 270 44
13 336.1 {310) (38) 336.7 (320) @7 336.3 (260) 22) 336.4 {280) (39)
14 336.0 (300} (35) 336.7 (320) (25} 336.5 (260) (22) 337.1 (280) (34)
15 336.1 290 33 336.5 320 24 337.2 270 22 337.3 290 28
16 336.3 (290) {32} 336.8 (330) {25) 337.4 (270) (22) 336.8 (280} (34)
17 336.7 (290) (30) 337.1 {330) 25} 337.4 (270) (22) 336:9 (280) (40}
18 336.5 290 29 = 340 26 337.4 270 22 337.1 270 46
19 = 337.2 270) (22) 337.1 {270} (45)
20 = 337.2 (270) (22) 337.1 (270)  (45)
21 = 320 51 337.5 270 22 337.1 270 44
22 336.3 (320) 47) 337.6 (280) (20) 337.2 (260) (39)
23 (310) (44) 337.5 (280 (17} 337.1 (260)  (34)
24 310 40 338.2 290 15 337.0 250 29
DATE 25 JUNE 13 JuLy 14 JULY 2 AUGUST 18 AUGUST
TIME COZ W/D wW/s C()2 W/D w/'s CO2 Wl w's CO2 W/D W/s C02 W/D w/s
2EST (ppmv) (km/hr) (ppmv) {km/hr) (ppmv) (km/hr) (ppmv) (km/hx) (ppmv) (km/hx)
ol 337.2 (180) (52}
02 (180) (49)
03 180 46
04
05
06 180 ag
07
08
09 337114 180 33 310 61
10 336.9 (180} 37 (310) (62}
11 336.8 (180) (40) 337.1 (320) (63)
12 33745 270 50 336.7 180 44 337.0 320 64
13 337.6 (260) 42) 336.8 {180) (40} 336.7 (320) (67}
14 337.4 (260} (34) 336.7 (180) 37) 336.7 336.7 (320) (70)
15 338.0 270 44 337.6 250 26 336.8 180 33 336.7 320 33 336.7 320 73
16 337.7 (270) (44) 337.7 (2501 (26) 336.8 (180) (34) 336.8 (330) (36) 336.6 (300) (60}
17 337.6 (270) (44} 337.6 (250) (26} 336.9 (180) (36) 336.9 (330) (39} 336.5 (290) (46)
18 337.5 270 44 337.3 250 26 336.9 180 37 336.9 340 42 336.7 270 33
19 337.4 (280) (44} 337.4 (230) (31) 337.0 (180) (34) 336.9 (340} (43) 337.6 (270) (33)
20 337.4 (280) (44) 337.3 (200} (35) 337.0 (180) {31) 337.0 (340) (45) 337.9 (270) (33)
21 337.3 290 44 337.3 180 40 180 28 336.9 340 46 337.8 270 33
22 337.2 (290) (43} 337.1 (180} (45) 337.0 337.9 {270) (39)
23 (280) 41} 337.2 (180) (50) 337.9 (270) (45)
24 280 40 337.1 180 55 338.1 270 51
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DATE 19 AUGUST 29 AUGUST 30 AUGUST 2] SEPTEMBER 22 SEPTEMBER

TIME co, Ww/D w/s co, wW/D w/s co, Ww/D w/s co, W/D Ww/s co, W/D W/s

AEST {ppmv} (km/hr) {ppiv) (km/hr) (ppmv) (km/hr) {ppmv) (km/hx) (ppiiv) (km/hr}
ol 338.0 (270) (57) 338.2 (330} (32) 338.5 (310) (37)
02 337.8 {270} (65) 338.1 {330) (35) 338.4 (310} (37)
03 337.7 270 72 338.1 340 39 338.2 320 37
04 337.6 (270) {65) 338.2 (340} (37} 337.6 (320) (37)
05 337.6 (270} (57) 338.1 (340} (35} 337.6 (320) (37
06 337.6 270 50 338.1 340 33 337.9 320 37
a7 337.6 (270) (54) 337.8 (310) (29) 338.1 (300) (34)
o8 337.5 {270) (58) 338.0 (280) (26) 337.9 (280) (32)
09 337.3 270 62 337.9 250 22 337.5 260 29
10 337.1 (260) (52) 337.5 (250} (23) 336.9 (260) (35)
11 337.1  (250) 43) 337.4  (250) (25) = (270) (40)
12 240 33 339.3 290 31 250 26 337.7 330 33 - 270 46
13 338.0 (310) 29) 338.1 (340) {37 -~ (280) (44)
14 338.0 (320) (26) = (350) 42) 337.7 (280) (42)
15 337.9 340 24 = 360 46 338.2 290 40
16 337.8 (340) (31) T (360) (49} 338.2 {290) (43)
17 338.1 (340) (37) =, (360) (52) 338.4 (290) (47)
18 338.3 340 44 = 360 55 338.1 290 50
19 337.9 (340) (48} = (340) (50) 338.2 (280) (49)
20 337.8 {340) (53) 338.3 (320) (44) 338.1 (280) 49)
21 337.9 340 57 337.8 300 39 338.1 270 48
22 337.9 (330} 47} 338.3 (300) (38) 338.5 (270) (49)
23 337.9 (330) (38) 338.2 {300) (38) 338.5 (270) (50)
24 338.0 320 28 337.8 300 37 338.1 270 51

DATE 23 SEPTEMBER 30 SEPTEMBER 1 OCTOBER 15 OCTOBER 11 NOVEMBER

TIME co, w/D w/s co, W/D w/S co, W/D W/S co. W/D w/s co, W/D W/s

AEST (ppmv) (km/hr) (ppmv) (km/hr (ppmv} (km/hr) (ppmv) {km/hx) (ppiiv) (km/hr
01 338.6 {270) (50) 338.1 (280} (38)
02 338.1 {270) (49) 338.2 (280} (38) 338.6 270 28
03 338.1 270 48 338.8 290 37 338.9 (270) (28)
04 337.9 (270) {50) 338.7 (300} (34) 338.9 {270) (29)
05 338.1 (270) {53) 338.92 (310) (31) 339.0 270 29
06 338.2 270 55 339.3 320 28 339.1 (270) 28)
Q7 337.7 (270) (54) 339.6 (330) (28) 338.3 (270) (26)
08 337.7 (270) (52) 338.3 (330) {29) 337.4 270 (24)
09 337.7 270 51 338.5 340 29 337.6 (270) (23)
10 337:7 (270} (52) 338.0 (340} 27 337.8 (270) (21)
11 337.8 (270) (54) 337.9 (350) (24) 337.5 270 20
12 337.1 270 55 270 55 338.5 350 22 337.4 (280) (23)
A3 337.7 (270) (50) 337.6 {270) {55} 338.3 (280) (26)
14 {270) (45) 237.6 (270) (55} 338.2 290 29
15 270 40 337.9 270 55 339.3 340 44 338.2 (290} (28)
16 338.0 (270) (53) 338.1 (340) {43) 338.2 {290) 27)
a7 337.9 (270) (52) 338.4 (340) {41) 338.0 290 26
18 338.1 270 50 338.6 340 40 338.8 (300) (24)
19 338.3 (270) (46) 338.6 (340) (39) 338.7 (310) (22)
20 338.2 (270) (43) 338.4 {340) {38) 340.0 320 20
213 338.1 270 39 338.7 340 37 339.8 (330) (20}
22 338.3 (270) (39) 339.0 (340} (36) 339.2 (330) (20}
23 338.2 {270} (39) 338.5 (330} (34) 340.0 340 20
24 338.2 270 39 330 33 339.4 {350) (22)
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YEAR:- 1980
DATE 12 NOVEMBER 20 NOVEMBER 21 NOVEMBER 22 NOVEMBER 2 DECEMBER
TIME co, W/D w/s co. w/D w/s Co, W/D Ww/s co W/D W/S co, w/D W/s
AEST (ppinv} (km/hr) {ppiv) {km/hr) (ppmv) (ku/hr) (ppmv} {km/hx) (pprv) (km/hr}
01 339.2 (350) {24) 337.9 (290) (50) 340.3 (270) (30}
02 338.4 360 26 338.0 290 44 341.1 270 28
03 338.3 {360) 23) 338.4 (300) (43) 340.9 (250) (21)
04 338.3 (360) 1) 337.9 (310) (41) 340.5 {240) (15)
05 338.4 360 18 338.0 320 40 340.9 220 8
06 338.2 {350) {18) 338.2 (320) (40) 339.7 (230) 11
07 339.2 {350) (18} 338.0 (320) (39) 339.0 (230) (15)
08 339.0 340 18 337.9 320 39 338.0 240 18
09 339.5 (330) (22) 338,0 (320) (39)
10 340.1 (320) (26) 337.9 (320} (40}
11 {320) (30) 337.4 320 50 337.9 320 40
12 {310) (34) 337.6 (330) (54) 337.9 (310) (40)
13 (300) (39) 337.6 (330) (58) 337.9 {300) (40}
14 (290) {43) 337.6 340 62 338.1 290 40 280 33
15 (290) (47) 337.8 (320) (66) 338.4 {220) (38) (280) (33)
16 (280) (51) 337.6 (310) (69) 338.3 (280) (37) (280) (33)
L7 270 55 337.9 290 73 338.7 280 35 (280) (33)
18 337.7 (290) (67) 339.1 (280) 34) 338.0 {270) {33}
19 337.7 (290) {61) 339.6 (280) (32) 338.7 (270) (33)
20 337.9 290 55 340.2 280 31 339.0 270 33
21 338.2 (290} (57 340.1 (280) {32) 337.9 (270) (34}
22 338.4 {290} (59 340.2 (280) (32) 338.2 (270) (34)
23 337.9 290 61 340.7 280 33 338.0 270 35
24 338.0 (290) (55) 340.1 {280) (31) 338.5 (280} (34}
DATE 3 DECEMBER 19 DECEMBER 20 DECEMBER 25 DECEMBER 26 DECEMBER
TIME o, W/D w/s co, w/b w/s co, Ww/D w/s co, W/D Ww/s co, W/D w/s
AEST (ppiiv) {km/hr) (ppiiv) (km/hr {ppmv) {km/hr) (pphv) {km/hr} (ppmy) (km/hr
01 338.8 {280) (34) 337.5 (110) (40) 337.8 (330) (29)
02 338.8 290 33 337.4 110 40 337.9 320 29
03 338.8 (300) (32) 337.4 (120) {38) 337.6 (320) {29)
04 338.7 (310) {30) 337.7 {130) (35) 338.1 (320) (29)
05 338.8 320 29 337.5 140 33 337.5 320 29
06 338.4 {330) (32) 337.4 130) (33) 336.8 (300) (32)
o7 338.5 (330) (34) 338.0 (120} (33) 336.2 (290} (34)
08 338.3 340 37 337.9 110 33 320 31 336.1 270 37
09 338.6 (340) (37) 337.3 (110) (32) (330} {30) 336.1 (270) (36)
i0 338.0 (340) 37) 337.3 (110} (32) 336.9 (330) (30) 335.5 (270) (34)
11 337.7 340 37 337.7 140 40 337.1 110 31 337.4 340 29 336.4 270 33
12 337.6 (350) (37) 337.5 (140) (39) 337.1 (110) (24) 337.2 (340) (29) 336.7 (280) (34)
13 337.6 (350) 37) 337.3 (140) (38) 337.1 (110) (18} 337.4 (340) (29) 336.9 (280) (36)
14 337.5 360 37 337.4 140 37 337.2 110 11 337.2 340 29 337.1 290 37
15 337.6 {360) (37) 337.1 (140) (38) 337.1 {110} (10) 337.6 {340) {30) 337.0 {2920) (39)
16 338.5 (360) (37) 337.4 (140} (39) 337.2 (110) (10} 337.7 (340} {32) 337.1 (300) 42)
17 338.3 360 37 337.2 140 40 110 9 338.0 340 33 300 44
18 337.1 {140) {41) 338.1 (340) (34)
19 337.3 {140) (41) 338.4 (340) {36)
20 337.4 140 42 338.4 340 37
21 337.5 (130} (41} 338.4 (340) 34)
22 337.4 (120) (41) 338.3 (340) (32)
23 337.5 1io 40 338.1 340 29
24 337.5 (110) (40) 338.1 (330) (29)
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DATE 13 JANUARY 14 JANUARY 28 JANUARY 29 JANUARY 14 FEBRUARY
TIME o, W/D W/S 0, w/D W/S co w/D WS co, W/D W/S co, W/D W/s
RAEST (ppmv} {km/hr) (ppmv ) (km/hr) (ppv) (km/hr) (ppuv) (km/hr} {ppmv) (km/hr)
(028 337.5 (270} (55) 337.9 (280) (44)

02 337.6 270 51 337.8 290 418

03 337.5 (270) (52) 337.9 (290} {47)

04 337.6 (270) (52) 337.8 (220) (45)

[¢F) 337.3 270 53 337.7 290 44

06 337.0 (270) (52} 337.4 (290) (46)

07 336.7 (270} (52) 337.3 (290) (48)

08 336.4 270 51 337.3 290 50

09 5 (270) (52) 337.1 (280} (46)

10 336.1 (270} (53) 336.1 (280) (43)

11 337.4 320 37 336.3 270 55 337591 270 a4 335.8 270 39 337.0 340 48
12 337.5 (320) (41) 336.2 (270} (53) 335.7 (270) (41) 337.2 (340) {53)
13 337.0 (320) (46) 336.4 (270) (52) 335.8 (270} {42) 337.1 {340) (57)
14 337.3 320 50 336.4 270 51 270 42 335.9 270 44 337.2 340 62
15 337.4 (320) (52) 336.5 {270) (50$) 336.1 (270) (45) 336.1 (270) (40) 336.9 (330) (55)
16 337.5 (320) (53) 336.8 (270) {43} 336.3 (270} 47} 336.3 {270) (37) 337.0 (330) 4n
17 337.4 320 55 336.8 270 48 336.9 270 50 336.4 270 33 336.4 320 40
18 337.2 (320) (56) 337.3 336.8 (270) (46) 336.9 (280) 37) 336.8 (320) (36}
19 337.1 (320) (56) 337.3 (270) 41) (280) (42} 337.0 (320} (32}
20 336.9 320 57, 337.4 270 37 290 46 336.8 320 28
21 336.9 (300} (59) 337.8 (270) 37 337.3 (320) (30)
22 337.5 {290) {60) 337.7 (270) 37) 337.2 (320) (31)
23 3378 270 62 338.0 270 37 337.1 320 33
24 337.4 (270) (58) 338.0 (280} (41) 337.1 (320) {32)
DATE 15 FEBRUARY 28 FEBRUARY 1 MARCH 13 MARCH 21 MARCH
TIME co, W/D W/S o, W/D Ww/S co. W/D w/S o, W/D w/s co W/D W/s
AEST (ppmv) (km/hr} {ppmv} {km/hr) (ppmv) (km/hr} (ppmv) {(km/hr) (ppmv) {km/hr)
(028 337.2 (320) 32) 337.8 (340} (44)

02 337.1 320 31 337.8 (340} (42)

03 337.1 {320) {35) 338.2 340 40

04 337.2 (320) (40) 338.1 (320) (34)

05 337.1 320 a4 338.0 {290) (28)

06 336.9 (320) (48) 337.9 270 22

07 336.8 (320) (51) 338.2 (270) (23)

08 336.7 320 55 337.7 {270) (25)

09 336.5 {320) {54} 336.9 270 26 320 22
10 336.4 (320) (52) 337.2 {270} (30) (320) (23)
11 336.3 320 51 339.9 340 33 336.9 {270) 33) 337.2 {320} 23)
12 336.3 (310) (46) 339.8 (340) (33) 337.3 270 37 336.8 250 22 337.9 320 24
13 336.4 (300) 42) 339.1 (340) 33) 337.5 (270) (43} 337.5 (260) (24) 337.3 (320) (25)
14 336.4 290 37 339.0 340 33 337.1 (270) (49} 337.5 {260} 27 337.6 (320) (27)
15 336.6 (290) {39) 338.9 (340) (36) 337.5 270 55 337.8 270 29 33727 320 28
16 336.6 (300) 42) 339.4 (340) (39) 337.3 (270) (52) 338.1 (270) {29} 337.9 (320) (28)
17 300 44 337.8 340 42 337.9 (270} (49) 339.0 (270} (28) 338.5 (320) (28)
18 338.4 (340) (44} 270 46 338.8 270 28 337.9 320 28
19 338.0 {340) (46) 337.6 {(310) 29
20 337.9 340 48 337.7 {300) 30)
21 338.8 (340} {48) 337.6 290 31
22 338.3 (340) {47}y 337.6 (280) {32)
23 338.1 (340} (46) 338.7 (280) 35)
24 338.2 340 46 338.8 270 37




MACQUARIE ISLAND CO2 AND SURFACE WIND DATA

93

YEAR:- 1981
DORTE 22 MARCH 31 MARCH 12 APRIL 18 APRIL 19 APRIL
TIME co, W/D WS co, W/D w/s co, w/D W/s co. w/D W/s co, W/D W/s
REST (ppmv) (km/hr) (ppmy) (km/hr} (ppmv) (km/hr) (ppmnv) (km/hx) {ppmv) (km/hr)
01 339.3 {290) {32) 337.5 (330) (36)
02 338.7 {300) 27) 337.5 (350) 31)
03 339.6 320 22 337.3 360 33
04 339.2 (320} (23) 337.2 (350} (31)
05 338.6  (320) 23) 337.1  (340) (28)
06 339.1 320 (24) 337.1 320 26
07 339.0 (330) 27) 337.8 (320) (27)
| 08 338.5 (330} {30) 337.4 (320} {28}
09 337.8 340 33 310 59 330 37 240 11 337.3 320 29
| 10 337.6 (340) (32) 336.5 (300) (58) 337.2 (330) (38) 337.4 {250} (26} 337.1 (320) 29)

11 337 2 {340) (30) 337.0 (300) (56) 337.3 (340) (39) 337.5 (260} {40) (310) {29)
12 337.0 340 29 337.0 2390 55 133 7818 340 40 336.9 270 55 310 29
13 336.8 (340) 32) 337.0 (280) 57) 337.2 (340) (43) 336.9 (270) (55)

14 336.5 (340) (34) 336.5 (280) (60) 337.1 (340) (45) 337.1 (270) (55)

15 336.7 340 3 337.1 270 62 337.0 340 48 33,7741 270 55

le 336.6 (340} 37) 338.1 (270} (58} 337.0 (340) (49) 337.4 (270) (48)

17 336.6 (340) (37) 338.0 (270} (55) 337.2 (340) (50) 337.8 (270) (40)

18 336.8 340 37 338.0 270 51 337.2 340 51 337.9 270 33

19 336.8 {340) (38} 337.7 (280) {32)

20 (330) (39) 337.6 (280) {32)

21 330 40 337.6 290 a1

22 337.6 (300) (33)

23 337.7 (310) {35)

24 337.6 320 37

DATE 4 mMAY 9 MAY 10 MAY 17 MAY 23 MY

TIME co, Ww/D W/s co, w/D w/s co, W/D Ww/S co. w/D W/S co, W/D W/s
AEST (ppinv) (km/hr} (ppmv) (km/hr) {ppmv) {km/hx) (ppmv) (km/hr) {ppiav} (km/hr)
01 339.0 (340) 12)

02 338.1 (310) (25)

03 337.9 290 37

04 338.2  (300)  (36)

05 338,1 (310} (34}

06 338.0 320 33

o7 337.8 (330) (29)

08 338.0 (350) (26)

09 300 51 310 46 337.8 360 22 290 S

10 (310) (51) (310) (42) 337.7 (360) (22) 337.4 (290) (54)

11 337.0 (310) (50) 338.6 (320) (37 387 .7 {360) (22) 337.5, (290} {56} 337.8

12 336.9 320 50 337.9 320 33 337.4 360 22 337.6 290 59 337.7 290 18
13 337.2 (320) 47 338.0 (320) (32) 337.5 (360) (23) 337.6 (280) (52) 338.0 (300) (22)
14 337.1 (320) {45) 338.,2 (320) (30) 337.6 {360) (25) 337.3 {280) (a4) 337.9 (310) (25)
15 337.1 320 42 338.1 320 29 337.4 360 26 S 270 37 337.7 320 29,
16 337.1 (310) (43) 338.1 (330) (25) 337.6 {360} (25) = (270} (36) 33717, {320) {30)
17 337.1 {300) 43) 338.2 (350) {22) 337.6 (360) (23) 338.0 (270) (34) 337.7 {320} (30)
18 337.1 290 44 338.1 360 18 337.7 360 22 338.2 270 33 337.6 320 31
19 338.3 (360) (19)

20 338.2 (360) 2n

21 338.0 360 22

22 338.1 (360) (15)

23 338.2  (360) (7)

24 338.7 360 0
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SURFACE WIND DATA

MACQUARIE ISLAND CO, AND

YEAR:- 1981
DATE 30 MAY JUNE 8 JUNE 15 JUNE 20 JUNE
TIME co, W/D w/s co W/D W/S o, w/p w/s co, w/D W/s co W/D w/s
AEST (ppiv) (km/br) (ppmv) (km/hr) (ppmv) (km/hr) (ppmv) {km/hr) (ppiv}) (km/hr)
o1 338.3 {260) (21}
02 338.0 (260) (25)
03 337.9 270 28
04 338.0 (270) (28}
05 337.9 {270) (29}
06 338.0 270 29
o7 337.8 {270} 29)
08 337.9 (270) (29}
09 240 18 337.8 270 29 280 15
10 337.2 (240) 121} 337.4 (270} 32) {280) (17)
11 337.2 (250) {23} 337.6 (270} (34) 337.3 338.9 (290} 20)
12 337.3 250 26 337.0 180 22 337.6 270 37 337.5 360 49 33s.8 290 22
13 337.2 (220) {23} 336.8 (180) {21) 337.4 {270} (36) 338.0 (350) (6) 338.2 (280) (22)
14 337.3 {190) (21} 337.5 (180} (19} 337.4 (270) (34) 337.7 (350) 9 338.3 (280} {22)
15 337.8 160 1a 337.5 180 18 337.9 270 33 337.8 340 11 338.8 270 22
16 337.7 {180) {16) 337.7 (180) {19} 338.0 (270} (29) 340.7 (320) (20) 339.5 (280) {24)
17 338.3 {200) {15) 337.9 (180) (21} 338.2 (270} (26) 338.3 (290) {28) 338.8 (280) (26}
18 338.7 220 13 337.9 180 22 338.1 270 22 338.1 270 22 337.9 290 28
19 337.9  (200) (21}
20 338.8 (230) (19}
21 338.7 250 18
22 338.1 {250) {18}
23 338.7 (250} (18}
24 338.7 250 18
BATE 27 JUNE 6 JULY 7 JULY 12 JULY 18 JguLy
TIME C02 W/D w/s C02 W/D W/s COZ w/D /s CO2 W/D W/Ss C02 w/D W/S
AEST (ppmv) {km/hr) (ppriv) {km/hir) {ppv) (km/hr) (ppiv} (km/hr) {ppmv) (km/hr)
0l 338.5 (320} (23)
02 338.5 (320) (21)
03 338,2 320 18
04 338.1 (320) (20)
05 338.2 (320} {22)
06 338.2 320 24
07 338.4 (320} {25)
o8 338.7 (320) (27)
09 338.3 340 35 338.6 320 28 310 11 330 40
10 337.7 {350) 34) 338.5 {300) (24) (300} 13) (330) (42}
11 339.9 338.0 {350) 34 338.6 {290) (19 340.2 (280) [§X:3} 338.2 (340) (44)
12 339.7 290 18 337.7 360 33 338.7 270 15 340.6 270 18 338.3 340 46
13 340.3 (280) an 337.8 (350) (35) 339.0 {230} a4 339.1 (290) an 338.4 (340) (46)
14 340.8 (280) (18) 337.8 (350) (37) 338.6 (200) 12) 339.0 (300) (16) 338.4 {340) {46)
15 340.3 270 15 337.9 340 39 338.3 160 11 339.0 320 15 338.3 340 46
16 339.8 (270) (16} 338.0 (350) (41) 338.4 (160} {16) 338.4 (330) (15) 338.4 (340) “4n
17 340.1 (270) (17} 338.2 (350) 42} 338.3 (160) (21) 338.1 (330) 5) 338.6 (340} “n
18 339.1 270 18 337.9 360 44 338.2 160 26 338.1 340 15 338.3 340 48
19 337.6 (350} (37)
20 338.5 (330} (29)
21 338.7 320 22
22 338,5 (3200 (23)
23 338.2 {320} (25)
24 338.4 320 26
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YEAR:- 1981
OATE 31 JuLy 6 AUGUST 7 AUGUST 12 AUGUST 21 AUGUST
TIME co, Ww/D w/s co . W/D W/S co, w/D w/S co. w/D W/S co, w/D w/S
AEST {ppiav) {km/hr) (ppiiv) (km/hr) (ppmy) (km/hx) {ppmv} {km/hr} (ppmv) (km/hr)
01 337.9 (320) (31
02 337.5 {310) 31)
03 339.2 2%0 31
04 338.9 {300) (34)
05 3338.8 31 37)
06 338.9 320 410
07 338.7 (310) (38)
08 339.1 (300) (35)
09 338.2 160 33 340 37 338.6 290 33 180 28
10 337.9 (160} (32) {350) 139} 339.95 (290) (34) (190) 27y
11 338.2 (160) (32} 338.4 (350) (42) 339.2 (290) (36) 337.6 (190} (25)
12 338.1 160 31 338.1 360 44 338.4 290 37 338.0 200 24 339.8 360 40
aL3) 338.0 (170} (24) 338.7 (360) (40) 338.7 {290) (31) 337.9 (210) (23) 339.0 (360) (41)
14 338.0 (170) (16) 338.7 (360) (37} 340.2 (290) (24) 337.7 {210} (23) 338.9 (360} (43)
15 338.1 180 9 338.3 360 33 341.5 290 18 338.7 220 22 339.0 360 44
16 338.4 (180) (10) 338.4 (360) 37) 337.0 (280) (14) 338.4 (210) 27) 337.6 {360) (42)
17 339.6 (180) (10} 338.1 (360) (40} 338.0 (260) {11 338.3 (190} (32} 338.4 {360) (39)
18 339.2 180 11 338.5 360 44 340.2 250 7 338.5 180 37 338.3 360 37
19 338.6 (350} (39)
20 338.7 {330} 34)
21 338.5 320 29
22 338.6 (330) (30)
23 339.6 (330) (30)
24 338.9 340 31
DATE 27 AUGUST 4 SEPTEMBER 5 SEPTEMBER 11 SEPTEMBER 17 SEPTEMBER
TIME COZ W/D w/s C02 w/D W/s CO2 wW/D Ww/s C02 w/D W/s CO2 W/D W/s
AEST {ppmv) (km/hr) (ppmv) {km/hr) (ppriv) (km/hr) {ppv) (km/hr) {ppmv) (km/hr)
o1 340.0 (220) (16)
a2 339.8 {220) (21)
03 338.5 220 26
04 338.2 {210) (30)
05 338.7 (190) (33)
06 338.5 180 37
97 338.9 {210) 32)
08 338.6 (240} @27
09 340 40 170 9 339.0 270 22 350 46 338.3 340 33
10 (340) (39) (210) 15} 339.1 {250) (21) 338.6 (350) (52) 338.3 (340) (35)
11 337.9 (340} (38) 338.1 (250) {22) 339.8 (240) (19) 337.9 (360) (58) 339.1 (340) (38)
12 3Gy 340 37 342.0 290 18 337.7 220 18 338.6 360 64 339.6 340 40
13 338.1 (340} (38) 341.4 (280} (21) 338.1 (240) (24) 338.9 (350) (59) 338.7 (340) {40}
14 338.2 (340) (38) 341.7 (260) (14) 339.1 (250) (31) 338.8 (350) (53) 338.8 (340) (40)
15 338.2 340 39 337.5 250 7 339.2 270 37 339.4 340 48 339.0 340 40
16 338.3 (340) 37) 338.0 (230) (10) 338.4 (270) (34) 338.6 (320} (44) 338.3 {330) (38)
17 338.8 (340Q) {35} 340.6 1220} {12) 338.8 (270) (31) (290) (41) 339.0 (330) (35}
18 338.9 340 33 339.7 200 15 337.3 270 28 270 37 338.2 320 33
19 338.3 (190) {19)
20 337.5 (190} (24}
21 338.9 180 28
22 339.0 {190) (22)
23 339.2 {210} an
24 338.8 220 11
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MACQUARTE ISLAND CO2 AND SURFACE WIND DATA

YEAR:- 1981

OATE 24 SEPTEMBER 4 OCTOBER 8 OCTOBER 9 OCTOBER 10 OCTOBER

TIME CO2 W/D w/s C02 W/D Ww/s CO2 W/D wW/s C02 w/D w/s co w/D w/s

AEST {ppmv) {km/hr) {ppmv) (km/hr) (ppmv) {km/hx} (ppmv} (km/hr) (ppmv) (km/hr)
ol 337.6 (320} (41} 337.1 (320) (53)
02 339.2  (320) (41} 338.0  (320) (50}
03 338.7 320 40 337.4 320 48
04 338.3 (330) (41) 337.7 (330) (48)
05 338.5 (330) (43) 338.2 (330) 48}
06 338.1 340 44 339.0 340 48
o7 338.9 (330) (44) 338.4 {330) (47)
08 339.1 (3300 (44} 339.0 {330) (45}
a9 030 22 337.9 270 18 339.0 160 18 338.4 320 44 338.1 320 44
10 338.4 {090} (21) 338.0 (270) (22) 338.6 1703 {18) 336.9 (330} (46) 340.1 (320) 42)
11 339.6 (090) 19) 337.3 {270) (25) 338.8 (170) (15) 339.6 {330} (49) 338.2 (320) {39}
12 340.1 090 18 338.6 270 29 334.5 180 3 339.6 340 51 338.9 320 37
13 339.8 (090) (23} 338.5 (280) (25} 337.7 {210) (12} 337.5 (340} {51} 339.2 (300) (36)
14 338.6 (030) (28) 339.4 (280) (22) 339.5 (240) (12} 339.0 (340} (50) 343.8 (290) (36)
15 341.2 090 33 342.3 290 18 340.5 270 i1 339.0 340 50 343.0 270 35
16 338.2 (090) (32) 341.4 {290) (23) 341.4 {280) (15) 339.2 (340) (50) 339.3 (280) (38)
17 338.7 (090) (30) 339.1 {290) (28) 342.4 (280) (18} 338.3 (340) (50) 339.7 (280) 41)
18 338.1 090 29 338.7 290 33 345.1 290 22 338.3 340 50 341.6 290 44
19 339.0 (300) 131) 342.0 (300) (25) 337.9 (340) (49}
20 339.8 (310) (30) 341.3 (310) (28) 339.0 (340) (47)
21 320 28 338.8 320 31 337.8 340 46
22 339.6 (320) (35) 338.1 {330) (4%}
23 338.8 (320) (38) 337.5 (330) (52)
24 339.4 320 42 337.1 320 55




MACQUARTE TSLAND €O., AND SURFACE WIND DATA

YEAR: 1982

DATE 24 MARCH 14 APRIL 16 APRIL 17 APRIL 17 MAY

TIME co W/D w/s co, WD Ww/s co, Ww/D w/s co, W/D W/s co wip W/s
AEST  (ppm¥r) (m/he)  (ppuv) (km/hr)  (ppm?d) (km/hr) (ppmv) (km/hr) (ppmi) (km/br)

01 339.0 (320) (56)

02 338.7 (320) (58)

03 338.7 320 59 280 55

04 339.0 (320)  (5%) (280)  (53)

05 338.9  (320)  (50) 338.8 (270)  (50)

06 320 40 338.9 320 46 340.0 270 48

07 (310) (42) 339.6 (320)  (45) 341.0 (260)  (47)

08 340.3  (310) (44) 339.3  (320)  (45) 338.9 (260)  (47)

09 300 46 343.2 320 44 339.1 250 46

10 (300) (44) 339.3  (320)  (43) 338.8 (240) (37)

11 339.5  (2%0) (42) 339.3 (320)  (41) 339.2  (230) (27)

12 320 48 250 40 339.4 320 40 338.9 220 18

13 (320) (46) 339.9  (320)  (40) 340.2  (240)  (19)

14 (320) (45) 343.0 (320)  (40) 340.6 (250)  (21)

15 (320) (43) 340.0 320 40 340.6 270 22

16 (310) (41) 339.8 (320)  (40) 340.9  (290)  (26)

17 338.2  (310) (39) 341.0  (320)  (40) 362.1 (320 (29)

18 338.9  (310) (38) 300 48 339.5 320 40 340.1 340 33

19 339.1  (310) 37) 338.7 (300)  (50) 339.5 (350) (32)

20 339.2  (310) (35) 338.2 (290) (53) 340.1 (350)  (30)

21 339.2  (300) (33) 338.6 290 55 340.3 360 29

22 339.2  (300) (31) 338.6  (300)  (55) 339.5 (350)  (39)

23 339.2  (300) (30) 338,5 (310)  (55) 339.6  (350)  (49)

24 300 28 338.7 320 55 339.0 340 59
DATE 18 MAY 2 JUNE 29 JUNE 11 JULY 27 JuLY

TIME co, w/n W/8 co, W/D w/s co, w/n w/s co w/n W/S co, w/n w/s
AEST  (ppmV) (km/hr)  (ppm¥) (km/hr)  (ppm¥) (ku/hr)  (ppmy) Cemfhr)  (ppm¥) (km/hr)
01 339.3  (340) (58) (300) 40y

02 339.9 (340) (56) 339.9 (300) (43)

03 340.1 340 55 340.1 290 46 340.8 320 50
04 340.6  (320) (42) 339.8  (290) (43) 340.2  (320) (52)
05 341.0  (300) (28) 339.8  (290) (40) 340.4  (320)  (53)
06 280 15 339.8 290 37 341.5 270 44 340.4 320 55
07 340.0  (280) (43) (270) (45) 341.4  (320)  (55)
08 339.8  (280) (49) (270) (45) 344.0 (320)  (55)
09 339.2 270 55 320 33 340.1 270 46 341.5 320 55
¢ 339.6  (280) (48) 340.4  (310) (32) 339.6  (270) (42) 340.6 (310)  (56)
Je 339.5  (280) (40) 339.7  (290) (30) 340.0  (270) 37 340.4  (300) (58
12 339.5 290 33 339.7 270 29 340.8 270 33 340.0 290 59
13 339.5  (290) (37) 339.5  (270) (31) 340.4  (280) (31) 340.0 (310) (59)
14 339.5  (290) (42) 340.4  (270) (33) 340.8  (280) (28) 339.9 (320) (59)
15 339.8 290 46 340.1 270 35 340.5 290 26 340.2 340 59
16 339.5  (300) (46) 340.3  (270) (30) 341.0  (300) (28) 340.1 (320)  (49)
17 340.0  (300) (46) 340.2  (270) (25) 341.0  (310) an 340.3 (290}  (38)
18 310 46 270 20 339.9 320 33 340.0 270 28
19 339.8  (310) (32) 339.6  (290) (27)
20 339.9  (310) (30) 340.0  (300)  (27)
21 300 29 335.8 320 26
22 339.9 (3200 (28)
23 340.6 (3200 (3D)

339.9

320
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MACQUARIE ISLAND CO, AND SURFACE WIND DATA

YEAR: 1982
DATE 28 JULY 11 AUGUST 12 AUGUST 25 AUGUST 26 AUGUST
TIME co Wi /s co, win W/s co, Win w/s 0, WiD w/s co, Ww/D /s
AEST  (ppm?¥) (km/hr) (ppm¥) (km/hr)  (ppm¥) (km/hr) (ppm¥) (km/hr)  (ppn¥) {km/hr)
0l 340.2 (320) (32) 339.9 (290) (54) 343.6  (290) (57)
02 340.5 (320) (30) 340.0 (290) (52) 339.6 (290) (60)
03 339.7 320 29 339.8 290 51 339.5 290 62
04 339.9 (320) (28) 340.5 (280) (51) 339.4 (290) (65)
05 (320) @n 340.5 (280) (51) 339.8 (290) (67)
06 (310) (26) 341.2 270 51 339.6 290 70
07 (310) (26) 340.7 (270) (46) 339.5 (280) (67)
08 (310) {25) 339.8 (270) (42) 339.4 (280) (65)
09 310 24 339.8 270 37 340.2 270 62
10 339.7 (280) (36) 338.6 (270) (68)
11 339.7 (280) (36) 339.2 (270} (75)
12 290 40 341.1 290 35 339.1 270 8l
13 (290) (43) 341.1 (290) (36) 339.9 (280) (76)
14 341.6 (290) (45) 341.7 (290) (37) 339.8 (290) (72)
15 340.0 290 48 341.1 (290) (38) 339.3  (300) {65)
16 340.1 (290) (47) 342.2 (290) (39) (300) (62)
17 340.7 (290) “n 350.8 (280) (40) (310) (58)
18 340.7 290 46 342.5 (280) (41) 340.6 340 44 320 53
19 340.0 (290) (49) 340.0 (280) (42) 339.9 (340) (49)
20 339.6 (290) (52) 339.1 (280) (43) 339.6 (340) (54)
21 339.8 290 55 339.6 280 44 339.8 340 59
22 340.3 (290) (55) 340.0 (280) (43) 339.0 (320) (58)
23 340.2 (290) (55) 339.8 (270) (43) 339.3 (310) (56)
24 339.6 290 55 270 42 339.9 290 55
DATE 27 SEPTEMBER 10 NOVEMBER 11 NOVEMBER 22 NOVEMRER 9 DECEMBER
TIME CO2 W/D w/s CO2 w/D w/s CO2 win w/s C()2 w/n W/s C02 win w/s
AEST  (ppm¥) (km/hr) (ppm¥) (km/hr) (ppm¥) (km/hr)  (ppm¥) (km/hr) (ppm¥) (km/hr)
01 340.8 (270) (43)
02 340.8 270 48
03 340.7 (280) (48)
04 341.1 (280) (48)
05 341.1 290 48
06 290 44 340.8 (280) (45)
07 (290) (45) 340.4 (280) (43)
08 341.7 (290) (47) 340.8 270 40 290 35 250 37
09 341.0 290 48 340.5 (290) (35) (300) (33) (260) (38)
10 341.0 (300) (53) 341.1 (320) (31) 342.3 (310) (30) 340.6 (260) (38)
11 341,1 (310) (59) 345.2 270 53 342.0 340 26 341.0 320 28 339.5 270 39
12 340.9 320 64 344.4 (270) (51) 341.6 (350) (25) 341.6 (310) (27) 339.2 (270) 39)
13 341.0 (320) (63) 341.4 (270) (50) 342.0 (350) (23) 340.9 (300) (25) 339.3 {270) (40)
14 341.3 (320) (63) 342.2 270 48 340.4 360 22 341.4 290 24 338.8 270 40
15 340.7 320 62 341.5 (270) (53) 341.0 (350) (22) 340.3 (290) (22) 339.2 (260) (41)
16 340.7 (310) (63) 341.1 (270) (57) (350) (22) 340.7 (290) (20) 340.0 (260) (43)
17 340.7 (300) (65) 340.5 270 62 340 22 340.9 290 18 340.1 250 44
18 341.0 290 66 340.7 (270) (63) 342.0 (290) (19)
19 341.3 (290) (61) 341.0 (270) (65) (290) (21)
20 (300) (56) 340.7 270 66 {300) (22)
21 300 51 341.5 (270) (55) (300) (23)
22 341.2 (270) (44) (300) (25)
23 341.8 270 33 300 26

24 341.0  (270) (38)
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MACQUARIE ISLAND CO., AND SURFACE WIND DATA

YEAR: 1982
TATE 18 DECEMBER 19 DECEMBER 28 DECEMBER
TIME co, Win w/s Co, win Ww/S co, /D w/s co, win w/s co, w/n W/s
AEST (ppmv) (km/hr) (ppm¥) (km/hr) (ppm¥) (km/hr)  (ppm¥) (km/hr)  (ppm%) (km/hr)
o1 339.9 (280) (41)
02 340.0 290 40
03 340.1 (280) (40)
04 339.8  (280) (39)
05 340.0 270 39
06 340.1 (270) (38)
07 339.6 (270) (38)
08 339.3 270 37
o9 339.7 (270) (37)
1o 339.1 (270) 37
11 340.8 290 42 338.7 270 37 339.5 270 39
12 339.6 (290) (43) 338.9 (270) (34) 338.4 {280) (39)
13 339.5 {290) (45) 339.8 (270) (31) 338.8 (280) (40)
14 339.4 290 46 339.1 270 28 338.8 290 40
15 339.7 (290) (42) 339.4 (260) {25) 338.8 (280) (40)
16 339.3 (290) (39) 339.6 (260) (23) 338.8 (280) (39)
17 339.7 290 35 250 20 270 39
18 339.9 {290) (37)
19 340.0 (290) (40)
20 339.8 290 42
21 339.7 (280) (43)
22 339.6 (280) (43)
23 339.6 270 44
24 340.2 (280) (43)
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APPENDIX 7

CO2 data set from CSIRO shipboard monitoring program.

Tabulation of all CO. concentrations and auxilliary data from flask
samples collected on boar ships traversing the Southern Ocean between
pustralia and Antarctica during the years 1977 through 1982.

Analysis for CO_ was performed on NDIR gas analysers at CSIRO and
concentrations are eXpressed in parts per million by volume (ppmv) with
respect to the WMO 1981 CO Calibration Scale. When necessary, a
carrier-gas correction has 2been applied to all values based on
comparisons of instrument response to WMO Central CO_ Laboratory CO /N2
and COZ/Air Secondary Standards as described in Pearman et al. (1983?.

All samples were chemically dried either at time of sampling or
prior to analysis using granular magnesium perchlorate (Dehydrite) as the
drying agent.

Times of sampling are listed in Greenwich Mean Time (Z).




C02 MONITORING DATA FROM SHIPS

SAMPLING SHIP TIME POSITION ) WIND AIR TEMPERATURE
DATE (2) CONCERT. COMMENTS
T T
s er: (GLENGTTUDE: (ppmv)  [DIRECTION | SPEED | D.B. (°C) | w.B. (°C)
(Degree) (Km/hr)
4-12-77 |NellaDan| 2255 45°28'6| 139°15'E | 332.0 245 64 = -
6-12-77 " | o620 50°00' | 136°43¢ 332.7 250 29 - -
7-12-77 " " 2310 54°54' | 130°45°' 333.1 270 73 - -
13-12-77 " “| o200 60027 90°00" 333.1 120 44 - -
14-12-77 # “| o655 65°03" 90°31" 332.6 090 55 - -
10-11-79  |Nellaban| 0700 42°10* | 139°54" 338.9 030 28 15.1 -
13-11-79 ¥ “| o421 50°55' | 126°14* 336.0 280 31 5.2 -
15-11-79 L " o721 55°00' | 114°05' 336.5 320 40 2.5 -
20-11-79 i " 0215 630021 78036 337.3 050 15 - 1.0 - In pack ice.
23-1-80 ellaDan| 0230 60°00" 90°33" 335.6 070 14 - -
" u M B H L 335.2 . B ] :
25-1-80 [ v 1130 54°07' | loge1s! 335.2 280 43 - -

28-1-80

9-3-81

12-3-81
15-3-81

23-3-81

9-11-81

11-11-81
16-11-81
19-11-81
27-11-81

13-1-82

14-1-82

16-1-82

19-1-82

3-2-82
6-2-82
9-2-82

Thala Dan

Thala Dar

0646

2256

2302
0005

0153
0203
0210
0225
0335
0345
0022
0031
1158
1208
2153
2203

0505
0510
0440
0605
0611

0220

2322

2328
0443
0406
0400
0854

0308
2245
0610
0615

0414

0627
1327

0043

47°09°

125038

44°53"
52°20"

139°41"
136°38"

60°14"'

131°02"

65°197 87°59!

56°26's | 122°27'E
64°25" 120°20"
66°05" l40°10*
60"25" 1510567
50°13" 155°32"
15134

64°58" 62012!
" "
60°01"
54°59*

74°28"
100°02"

50°07" 133°47"

48°32's | 139°19'E

“ "
52°00'
58°02°"
57°29°'
63°04"

132°04"
104°37"
79°47"
62°31"'
45°12" 144°41°"
49°47" 141°07"
54°G9" 138°54°

59°00" 127°04"

63°49!'
59°08"
54°25"

115357
139°29"
159°00"

335.6
335.5

336.3
337.3
337.1
336.8

337.0
336.6
336.5
336.2
336.2
336.5
337.2
336.8
336.2

336.4
337.1

337.6
337.1

339:1

337.6

337.7
337.7

338.7
339.4
338.8
339.4
340.2
339.4

338.4
338.2
338.2
338.4
338.7

338.3
338.9

338.9

240
250

340

280
280
250

340

318
320

Calm

18

36

18
37

28

55

24
55

14.1
11.2

-0.7

~-1.0
-1.0

12.8
11.1

No inlet hose used

w " w n

Sampled on lee side

Lighit rain
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APPENDIX 8

CO, data set from CSIRO monitoring program at Wilbinga, Western
Australia.

Tabulation of all CO, concentrations and auxilliary data from flask
samples collected at Wilbinga during the years 1979 through 1981,

Analysis for CO2 was performed on NDIR gas analysers at CSIRO and
concentrations are expressed in parts per million by volume (ppmv) with
respect to the WMO 1981 CO, Calibration Scale. A carrier-gas correction
has been applied to all values based on comparisons of instrument
response to WMO Central CO, Laboratory CO,/N. and COZ/Air Secondary
Standards as described in Pearman et al. (1383 5

All samples were chemically dried at the time of sampling using
granular magnesium perchlorate (Dehydrite) as the drying agent.

Meteorological data in the tabulation are derived from single
observations by the operators within the time span of collecting a group
of samples.




€02
CONCENTRATION
(pPrv]

SAMPLING
DATE

27.03.79

08.05.79

07.06.79

10.07.79

21.08,79

11.09.79

11,10.79

13,11.79

19.12.79

C02 MONITORING CATA = WILBINGAsK.A.

WIND

DIRECTION SPEED

(DEGREES}

(KM/HR}

TEMP

CLEARsSUNNY..
"

"

8ROKEN CLOUD.
n

FINE+3/8 CLOUD.
n

7/8 CLOUD.

INTERM.SHCKERS

4/8 CLGUD.
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C02 MONITORING DATA

~ WILBINGAsW.A.

SAMPL ING TIME co2 WIND TEMP. COMMENTS
DATE () COMCENTRATION DIRECTION SPEED
{PPMV) {DEGREES) (KM/HR)

15.01.80 0317 338.0 300 22 29.5 CLEAR

0321 338.0 300 22 29.5 '

0325 338.1 300 22 29.5 ¥

0442 338.1 300 22 29.5 D

0446 338.0 300 22 29.5 "
19.02.80 0101 338.5 190 29 30.4 5/8 CLOUD

0105 338.5 190 29 30.4 '

0110 339.3 190 29 3044 "

0154 33¢e.6 190 29 3044 i

0158 339.2 190 29 30,4 "
20.03.89 ¢258 336.1 210 72 2440 6/8 CLOUDFRONT

PASSING THROUGH,

G308 335.9 210 72 2440 "

0313 336.0 210 72 24,0 ¥

0318 335,¢ 210 72 24.0 o

0323 335.8 210 72 2440 g
22.04.80 0419 338.3 040 16 17.0 &6/8 CLOUD,DRIZZLE-

SHOWERS .,

0422 33e.1 040 16 17.0 -

0427 337.7 040 16 17.0 0

0431 337.9 040 16 17.0 "

0435 337.6 040 16 17,0 e

0439 337.4 04C 1t 17.0 @
21.05.80 0437 334.,7 330 32 22.0 TRACE CLOUD.

0442 33445 330 3z 22.0 &

0511 334,7 330 32 2240 5/8 CLOUD.

0516 334.¢6 330 32 22.0 3
23.06.80 0306 343.2 022 1a 21.0 7/8 CLOUD,

0314 346.3 022 18 21.0 0

0318 341.8 022 18 21.0 "

0322 341.0 Q22 18 21.0 "
22.07.80 0434 333.6 030 33 20.0

0438 333.9 030 33 20.0

0442 333.2 030 33 20.0

0446 333.8 030 33 20.0

0451 333.4 030 33 20,0

0450 333.6 030 33 20.0
25.,09.80 0501 337.5 260 36 21.0 CLEAR

0506 338.0 200 36 21.0 3

051G 337.9 200 36 21.0 L

0521 336.7 200 36 21,0 4

0526 338.2 200 36 21.0 L

0530 339.0 200 36 21.0 L
27.11.80 0441 33€.8 210 25 25.0 ¢

0447 338.2 210 25 2540 %

0451 338.2 210 25 2540 "

05G4 339.0 210 25 2540 o

0569 339.0 210 25 25.0 't

0514 339.1 210 25 2540 N
28.01,81 0425 338.1 115 32 C.30 (|

0438 337.9 115 32 Cs30 i

0615 338.0 115 32 C.30 'L

0619 337.7 115 32 C.30 v
04,03.81 0340 339.0 260 22 25.0 2/8 CLOUD.

0356 338.5 260 22 25.0 '

0400 337.1 260 22 25.0 u
06.,04.81 0130 341.3 270 14 = 8/8 CLOUD,

0138 341.2 270 14 = "

0142 340.8 270 14 = 0

0146 340495 270 14 = 2

0150 341,5 270 14 = "
06.06,81 0424 338.1 = = 2340 CLEAR,

0428 337.1 = ¥ 23.0 &

0432 337.1 = S 23,0 '

0518 337.1 > = 23.0 u

0526 337.6 = - 23.0 I




105

APPENDIX 9

Flowcharts depicting the logical flow of data processing for both
Mark I and Mark II data sets from Cape Grim. This appendix has been
divided into several sub-sections, each corresponding to a specific phase
of the processing procedure.

In general, each flow diagram is preceded by a key chart showing the
names and functions of the individual programs. Letters are used to
denote programs, while computer files are represented by boxes. File
names used have been indicated where appropriate and numbers within boxes
indicate logic flow connections. A brief summary of each subsection
follows:

Appendix No. Function
9a Data Processing Overview - Mark I and Mark II
9B Program Key for Mark I Processing
ocC Flow Diagram for Mark I Processing
9D Program Key for Editing
9E Flow Diagram for Editing
9F Program Key for Selection
9G Flow Diagram for Selection
9H Program Key for Mark II Data Processing

91 Flow Diagram for Mark II Data Processing




APPENDIX 9A

PROCESSING
STAGE 1

SYSTEM OVERVIEW

PROCESSING:-
Conversion of raw data
to hourly means

EDITING
STAGE 2

EDITING :-

Removal of bad data
Insertion of backup data
Construct yearly file

SELECTION
STAGE 3

Y

SELECTION:-

Selection of “baseline”
data, according fo
selection criteria.
Calculate monthly means
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APPENDIX 9B

STAGE 1 - PROCESSING MARK I DATA

O
PROGRAM PROGRAM FUNCTION INPUT PARAMETERS
NAME
A GRIM1 Reads data from cassettes =
B GRIM4 Transfers data to H/P1000 -
computer file
c CGTRA Transfers data to H/P1000 Name of H/P1000
computer file computer file PG--AA
D XXBAK System magnetic tape Varies with type of run
utility
E PGTIME Time marks raw data file Starting and finishing
times of cassette data
F PGMTCD Computes uncorrected CO Working cylinder calib-
values, transposes other rations, lower limit of
values of raw data CO2
G PGCARI Applies carrier gas Carrier gas correction
corrections to CO, values, factors for each
transposes other values of analyser used. MK I or
raw data MK II data. MK II data
format
H PGREST Computes meteorological Name of data logger
values, transposes CO2 calibration file. Data
logger calibrations
I PGFILE Removes headings from 3rd -
working file and transposes
data
J PGOWLY Computes hourly means and Lower and upper limits
standard deviations of all for each parameter.
parameters Tape no. and version of
run
K PGDISP Rearranges hourly means Year of data being
processed
L PGMTMD Computes CO2 only -~ does CO, lower rejection
not transpose other raw limit and working
data cylinder calibrations
M PGOWMY Computes hourly means for -

CO2 only




APPENDIX 9C STAGE 1:- PROCESSING. MARK I DATA
R 1 ] BE HP1000 IJDMAGNETIC
OATA CASSETTE p— COMPUTER FILE |, LI COMPUTER FILE TAPE
— HARD
‘ s COPY
‘ TAPE = DATA FILE
- HARD
| AL N 8
PGM1Cn: PG-—-AB: TIME 2
WORKING  CYLINDER MARKED FILE PGMICn-WORKING
CALIBRATIONS CYLINDER | |
- Y F CALIBRATIONS 's
n -LAST DIGIT OF YEAR —— n- LAST DIGIT [
PGZZZA: FIRST OF YEAR
RUANALS WORKING FILE
CARRIER GAS
— PGZZZA: FIRST
CORRECTION FACTORS Y G
- : WORKING FILE
FOR EACH ANALYSER PGZZCA: SECOND
WORKING FILE g
PGCA-—: DATA LOGGER -
CALIBRATION FILE i e S H LA A
-~=YEAR OF =
CALIBRATIONS PG--AC: THIRD “
(Headings in this file tq| y
be modified after eoch run WORKING FILE ‘ :l::
| SR : E{SS\? PG--AE: FIFTH

PGZDAT +

FILE OF LOWER AND
UPPER LIMITS FOR
EACH PARAMETER

PG--AD: FOURTH
WORKING FILE

'y

Yoenh ol

&

PG-—AE: FIFTH
WORKING FILE

K |

[ Y

HARD

PGU---:
‘UNLAUNDERED'
HOURLY MEANS

&

STAGE 2

COPY

WORKING FILE

G
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STAGE 2 - EDITING MARK I AND MARK

APPENDIX 9D

II DATA

PROGRAM PRggME FUNCTION INPUT PARAMETERS
A PGCAT (Background) concatenate Input file names,
files cartridge no., output
file name, cartridge
no.
B XXBAK System Magnetic tape Varies with type of run
utility
C PGEDIT (Background) edits out Name input edit file
bad values name file to be edited
name output file
cartridge nos.
param. to be edited
D PGINST (Background) inserts Name input insert file
backup data name file to be
inserted; name output
file; cartridge nos.
param. to be edited
E CGENIT (Background) creates
files of dates and times
F PGEDFT {Background) Input and output file
names; output file size
G EDIT Insert headings; # of
records to be edited;
end of edit terminator
H PGCAPE Converts chart readings File of carbon dioxide

to CO. concentrations and
transposes w/d and w/s
readings

calibration values
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APPENDIX 9E STAGE 2: EDITING MARK 1 AND 2

‘UNLAUNDERED' HOURLY MEANS - PGU---

Y
| B | Y
YEARLY ‘UNLAUNDERED

FILE CGUL-- B
INPUT EDIT FILE ~—=YEAR NUMBER

FILE NAME VARIES I C 1;—_::@ MAGNETIC TAPE

ACCORDING TO
PARTIALLY EDITED OR

PARAMETER
INPUT INSERT FILE INSERTED FILE J@
@: FILE NAME VARIES 0y

Y
Y

Yy

Y \

ACCORDING TO
PARAMETER FINAL 'LAUNDERED’
YEARLY FILE €GLL-—

——= YEAR NUMBER

Yy

CHART READINGS OF
CARBON DIOXIDE,

WIND DIRECTION AND MAGNETIC TAPE

WIND SPEED TERMINAL INPUT
N fEY
CGClna CGEDFL
FILE OF CHART STAGE 3 FILE OF DATES AND
READINGS FOR YEARNA TIMES FOR REMOVAL
PGMICn FILE OF
WORKING CYLINDER |~ \ Y FY
CALIBRATIONS = H [F
FOR YEAR n (GRAnn FILE OF WORKING FILE
(OMPUTED WIND SPEED,
WIND DRECTION & (04 NAME VARIES ACCORDING
INSERTS FOR YEAR nn T T0 PARAMETER
T A ‘
1GY .~ |copy 1GY
CGCRnn  MODIFIED EOIT ALE

FILE OF CO7, WIND - i
SPEED, WIND DIRECTION NAME VARIES ACCORDING

INSERTS FOR YEAR nn TO PARAMETER
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APPENDIX 9F

STAGE 3 - SELECTION

PROGRAM
PROG NCTION
RAM NAME FUNC'

A PGNREC Determines number of records in monthly
files

B EDIT Breaks yearly files into monthly files and
concatenates yearly files

c PGSEMS Baseline section criteria program

D CGBASE Applies baseline selection criteria to
unselected files

E CGBULP Produces monthly yearly and daily mean

files




APPENDIX 9G STAGE 3: SELECTION

YEARLY ‘LAUNDERED’ HARD COPY SHOWING
FILE

NUMBER OF RECORDS
Name varies with A .

data set IN EACH MONTH

f !'Blv hi

TEMPORARY MONTHLY WORKING FILES  CGTEQ1 — CGTE12

CGTE nn
PGSDAT: HARD COPY
SELECTION CRITERIA [ C STATISTICAL
FILE - SUMMARY
(GSEMO

TEMPORARY MONTHLY
SELECTED FILE

'LAUNDERED’ YEARLY FILES Name varies with data set

1 L] B i | Y
1 Y

MASTER UNSELECTED
FILE

! D §

MASTER SELECTED
FILE

Name varies with data sef

SELECTED YEARLY
FILE
Name varies with
data set

SELECTED YEARLY FILES

CGBFI1 HARD (OPY OF
CRITERIA FILE H 1 E DAILY, MONTHLY AND

YEARLY FILES
Selected or totfal
data

FILE OF DAILY, MONTHLY
AND YEARLY MEANS

Name varies with data
set




APPENDIX SH

PROGRAM KEY F'OR MARK II DATA PROCESSING

PROGRAM
KEY FUNCTION
NAME un
A NRTRN Processes up to 6 millivolt data files, performs
concatenation and conversion of raw data files
to direct access file
B NRPRO Converts raw data to hourly means. Results are
direct access files (one for each parameter)
| € NRCON Converts hourly results files to sequential

access files {(Mark I compatable)
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APPENDIX 91 PROCESSING MARK 2 DATA

MAGNETIC TAPE

! ! | ¥

SEQUENTIAL SEQUENTIAL SEQUENTIAL SEQUENTIAL
RAW DATA FILE RAW DATA FILE RAW DATA FILE RAW DATA FILE
Y Y A Y !

} 1
DIRECT ACCESS
RAW DATA FILE
Y B
! | f |
DIRECT ACCESS DIRECT ACCESS DIRECT ACCESS OUTPUT DIRECT ACCESS DIRECT ACCESS
OUTPUT FILE OUTPUT FILE FILE OUTPUT FILE OUTPUT FILE
0, WIND DIRECTION WIND SPEED WIND DIRECTION WIND SPEED
10 (10 3) (3)
HOURLY MEANS HOUR(LY)MEANS HOURLY M)EANS HOURL(Y MEANS HOURLY MEANS
! 2 ! A 9 | 2 f
G i A W
(OMBINED
‘UNLAUNDERED’
HOURLY FILE

e

STAGE 2




