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GANsSto Radon Measurements at Cape Grim, Mauna Loa & other Global Monitoring Sites
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Radon-222 provides an unambiguous indication of the degree of recent terrestrial influences on an air mass. This makes it an
ideal tracer at baseline, high-elevation and remote stations, where it is used for a range of applications including: interpretation
of changes in atmospheric composition / baseline; tracking of movements in greenhouse gases and other trace species;
calibration of regional emissions; and evaluation of regional and global transport models.
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The radon program at the Cape Grim Baseline Air Pollution Station in Tasmania, operated jointly by the Australian Nuclear
Science and Technology Organisation (ANSTO) and the Australian Bureau of Meteorology, is the premier atmospheric radon e o 9_"ij§'_}§_9_nt..-1nom
monitoring program worldwide. The dual-flow-loop two-filter detector design pioneered at ANSTO is recognhised by WMO-GAW .~ @ Moody (NOAA)

as providing the international benchmark in radon monitoring for global and regional atmospheric composition studies. Rl
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By forming and maintaining partnerships with leading international players such as NOAA/ESRL, ANSTO has been able to

collaboratively operate a number of long-term radon measurement programs at other stations in the WMO-GAW network. @

Multi-year radon data sets are available from Mauna Loa Observatory in Hawaii, Cape Point in South Africa, Gosan in Korea and AIRBOX
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In recent years, there has also been an effort to “fill gaps” in the coverage of radon observations in data-poor regions of the
Southern Hemisphere, by establishing new measurement programs at existing and newly-established GAW stations.
Collaborations with the Australian Antarctic Division, CSIRO and the Korean Polar Research Institute have led to the
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establishment of radon programs at Macquarie Island, aboard the RV Investigator, and two sites on the Antarctic coastline. Global network of ANSTO-built dual-flow-loop 2-filter radon detectors. WMO-GAW stations: photos with red borders
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Concentrations of atmospheric trace species, like carbon dioxide (CO,), However, small but systematic

can be very sensitive to the degree of recent terrestrial influence. oo o 25th percenie differences exist between results using
. S A —m— Median .
15 T 2 g A 75th percentile the two techniques..
;g 0.02 - - A s
= 10- . T S s Traditional techniques yielded lower
2 ST e e o1 g o | ~ CO, in summer and higher values in
N Sl Bl d N SPRE T 40 = o T winter cf. the radon approach.
) gy . . e o ® o = -0.02- e )
© o 75 I 0 S 7 LA e = o | Subsequent radon analyses linked
g o s ' i P 3 these di :
o CRERCTR AN M G 9 oond mal.‘;y. of these ./ffgrences o,
b N e i vestigial terrestrial influences.
-5 1 20-40 mBg m™ "oceanic equilibrium" range | I E) :':, zI é é % ;3 é 1|0 1|1 1|2
1T _ _ L S S - Month
0 2000 4000 6000 0 100 200 300 400 500 600 700
Radon (mBg m™) Radon (mBg m™) 47

When applied to Mauna Loa CO,
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CO, mixing ratio deviations (from the monthly mean value) as a function of increasing
terrestrial influence (??°Rn). With increasing time away from land (decreasing ?’?Rn) both
positive (source) and negative (uptake) deviations from the monthly mean converge
towards a consistent value representative of baseline marine conditions.

CO, deviations (ppm)

Traditionally, baseline conditions at Cape Grim have been selected based
on a combination of parameters, including wind direction, wind speed,
particle number and signal stability, in conjunction with advanced
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Please direct questions or feedback to Alastair Williams (agw@ansto.gov.au) or Scott Chambers (szc@ansto.gov.au) P P 9
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