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Diverse surveys of global data sets considering annual volcanic gas emissions into the
atmosphere. The estimates range from 1.5 - 50 x 10**12 g/a SO2. One group includes
the very low estimates from Kellogg et al. (1972) with 1.5 x 10**12g/a SO2, Friend
(1973) with 4.0 x 10**12 g/a SO2, Cadle with 7.0 x 10**12 g/a SO2 and Granat et al.
(1976) with 6.0 x 10**12 g/a SO2, which are one magnitude lower than the estimates
from group two and three. A second group includes estimates of SO2 emissions from
Stoiber and Jepsen (1973) with 10.0 x 10**12 g/a SO2, Le Guern (1982) with 10.0
x 10**12 g/a SO2, Berresheim and Jaeschke (1983) with 15.2 x 10**12 g/a SO2,
Stoiber et al. (1987) with 18 x 10**12 g/a SO2, Andres and Kasgnoc (1997) with
13.0 x 1012 g/a SO2 and our estimate with 15.0 - 21.0 x 10**12 g/a SO2. The third
group shows the highest amounts of annual SO2 emission including Bartels (1972)
with 34.0 x 10**12 g/a SO2, Naughton et al. (1975) with 47.0 x 10**12 g/a SO2,
Lambert et al. (1988) with 50.0 x 10**12 g/a and Graf et al. (1997) with 28.0ś 8 x
10**12 g/a SO2. The differences of the annual global volcanic SO2 emissions by those
authors are caused by different starting-points for the estimates. Kellogg et al. (1972)
calculated an annual SO2 emission by volcanoes using 0.5% of gas erupted with the
lava. They assumed the amount of 1.2 x 10**18 g/a for the total annual lava volume.
Thus they excluded the silent degassing, which partly explains the lower amount of
SO2 emission in the order of one magnitude. Cadle (1975) based his estimate also on
the annual lava volume of 1.2 x 10**18 g/a. He achieved an higher amount compared
to Kellogg et al. (1972) because Cadle used 2.5% of gas erupted with the lava instead
of the 0.5% used by Kellogg et al. The second group includes SO2 amounts between
10.0 and 21.0 x 10**12 g/a. The calculation by Stoiber and Jepsen (1973) is based
on only five Central and South American volcanoes. The SO2 emission calculated by



Stoiber et al. (1987) was based on 35 volcanoes monitored by COSPEC. They related
the SO2 output to the size of the degassing plume. They observed 102 volcanoes
in the time period between October 1981 to October 1982. The amount of 18.7 x
10**12 g/a SO2 divided in 35% from silent degassing and 65% gas from explosive
degassing. Berresheim and Jaeschke (1983) calculated 15.2 x 10**12 g/a SO2 with
14.2 x 10**12 g/a coming from silent degassing and only 1.0 x 10**12 g/a from
explosive eruptions. They assumed that 365 active volcanoes are emitting plumes.
The number of explosively erupting volcanoes of 365 is very close to our data base of
active volcanoes (˜ 360 active volcanoes), which had at least one explosive eruption
during the past 100 years. Lambert et al. (1988) normalized the SO2 estimate of trace
metals to Polonium (210Po). 210Po is the last radioactive nuclide of the 238U/226Ra
series. Lambert et al. (1982) estimated, owing to a global atmospheric budget of 222Rn
and its decay products, that volcanoes represent about 50% of the global source of
210Po to the atmosphere. On the basis of the volcanic contribution of 50% of 210Po
of its total injection into the atmosphere Lambert et al. (1988) estimated the amount of
50 x 10**12 g/a for the volcanic global SO2 emission. Lambert et al. (1988) used the
SO2/210Po ratio for a limited number of sampling sites and extrapolated this to global
total SO2 emission. The estimate by Andres and Kasgnoc (1997) is based on a 25-year
history of SO2 measurements at volcanoes by TOMS and COSPEC. They divided the
volcanoes into continuously and sporadically erupting volcanoes. On the basis of the
power law function of Brantley and Koepenick (1995), Andres and Kasgnoc (1997)
extrapolated the amount of global volcanic SO2 flux sums up to 13.0 x 10**12 g/a over
the past 25 years. Halmer et al’s (2002) value of 15 - 21 x 10**12 g/a SO2 is based
on more than 360 active subaerial volcanoes and the fluxes of 50 directly monitored
volcanoes. They could achieve a higher accuracy with an increased amount of directly
monitored volcanoes used in their estimate to almost 15% of the total subaerial active
volcanoes and by including significant parameters for a more precise extrapolation
from directly measured SO2 emission on non-directly monitored volcanoes than it
were considered in the previous estimates.
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