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The Mt. St. Helens Ash Cloud
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The cover picture is the computer-enhanced G O E S satellite
image of the 18 May 1980 Mt. St. Helens ash cloud, taken at
4:45 pm Pacific Daylight Time (PDT). The thermal infrared
sensor used to obtain this image operates in the 10.5 jum12.5 nm wavelength range, and has a resolution of 8 km at
satellite nadir. The prominent dark ash cloud covering
southern Washington, northern and eastern Idaho, south-

Comment on "Impact of FGGE Buoy
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It is pleasing to see that expectations for better quality
Southern Hemisphere (SH) sea level pressure analyses due to
the presence of drifting buoys during F G G E were in fact realized (Guymer and Le Marshall, 1981). From our own experience with synoptic analyses in the SH, we know only too
well how large the gaps are between conventional observations, and therefore we fully believe the conclusion that positions and intensities of systems over the SH could be specified with a degree of precision and confidence not possible
prior to F G G E . The analysis of sensible heat flux by the transient eddies in the SH by van Loon (1980), using p r e - F G G E
data, revealed maxima over all isolated island stations, which
is an indication that synoptic systems were imperfectly analyzed to be more barotropic than was actually the case over
the open oceans.
It is also clear, as stated by Guymer and Le Marshall, that
hemispheric surface analyses produced during 1979 differed
significantly from those of previous years with "greatly increased intensities of the higher latitude depressions." However, the authors go on to attribute this to the presence of the
1
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western Montana, and western Wyoming has a satellite-derived
brightness temperature of between —58 and —54°C. Comparison with radiosonde data taken at Spokane, Wash., at
5:00 pm P D T shows temperatures in this range at heights between 10.5 and 11.0 km.
The specific display of color radiometric temperature
ranges is: light green, 41 to 24°C; green, 23 to 13°C; blue, 12
to 6°C; yellow, 5 to - 6 ° C ; orange, - 7 to - 3 0 ° C ; dark brown,
- 3 1 to —49°C; and black, - 5 0 to - 6 0 ° C . The dark area to the
north of the ash cloud is high clouds with temperatures similar to those of the ash plume. The orange and yellow areas
surrounding the plume are middle- and lower-level clouds.
The yellow area near the California-Nevada border is the
snow-covered Sierra Nevada Mountains.
•

drifting buoys by stating". . . the buoy data have introduced
analysis changes that point to a need for reappraisal of the
p r e - F G G E surface pressure climatology." Later they conclude that
. . the intensity of the southern ocean depressions and the violent pressure fluctuations in middle latitude
systems were seen as a whole over the hemisphere for the first
time. Centers of higher latitude lows were quite often shown
to be about 20 mb deeper than would otherwise have been
estimated on the basis of former data . . .
The evidence
presented for these statements is not convincing, and we believe unnecessary aspersions have been cast on the quality of
previous analyses: 1) synoptic analyses by the Australians; 2)
synoptic analyses made for the International Geophysical
Year (IGY) in South Africa (Taljaard and van Loon, 1964;
Taljaard, 1972); 3) mean charts published in atlas form (Taljaard et al., 1969).
In contrast to the conclusion by Guymer and Le Marshall,
the conventional synoptic network also reveals very deep
lows and an intense circumpolar trough during F G G E (see
later discussion). It appears that these changes were but part
of the natural interannual variability in the SH and that the
circulation during 1979 was quite anomalous. This is a very
important point, because the comprehensive observations
made during F G G E and the exhaustive analyses of the data
set will ensure that this period is studied intensely; yet the
presence of a highly anomalous circulation may lead to conclusions that are quite unrepresentative of the long-term
mean or of the circulation in other years.
The mean fields in the SH presented in the atlas (Taljaard
et al., 1969) were based on available station data up until
October 1966 and on ship observations, including whaling
ships in the Antarctic Ocean in the southern summer, for
1925-55. The upper-air charts and the surface charts near
Antarctica were based, therefore, on at most about 10 years
of data, and the data were not fully homogeneous. The repreVol. 62, No. 10, October 1981
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FIG. 2. Sea level pressure departures for summer (DecemberJanuary-February) 1976-77 from the seven-year mean 1973-79
(mb) (from van Loon and Rogers, 1981).

FIG. 1. a) Mean sea level pressures (mb.) for January 1978. b) Departure of the mean sea level pressure for January 1978 from the
1973-77 mean (mb).

sentativeness of these means has been checked by comparing
them with the means of nearly six years (May 1972-January
1978) of Australian analyses by Trenberth (1979) and
Swanson and Trenberth (1981a). The differences are quite
large and significant, but have been verified in many areas as
being real by checking station data. Interannual variability
within the six years of Australian analyses has been investigated by Trenberth (1979, 1980, 1981) and Swanson and
Trenberth (1981b). These studies reveal that both the interannual and interdecadal variability of the circulation in the
SH are very large. As an example, Trenberth (1979) analyzed

monthly mean 500 m b geopotential heights at the South Pole
in January (summer) for 1957-78 and found the range to be
232 gpm (geopotential meters).
In support of their arguments, Guymer and Le Marshall
presented mean sea level pressure charts for January and
July 1979 compared with the Australian means for 1973-77
and commented on the depth of the circumpolar trough. However, the circumpolar trough was every bit as deep in January
1978 (Fig. 1) as it was during J a n u a r y 1979. In June, the
circulation during the 1973-77 period was fairly benign, and
mean sea level pressures in the atlas were up to 8 mb lower in
the circumpolar trough. Variances for 1973-77 for January
and June were lower than those in all other months of the
same season and are not representative (Trenberth 1979; Swanson
and Trenberth, 1981b). For instance, the range in the
monthly mean 500 mb height in June at the South Pole for
1972-79 was only 81 gpm (compare with the January range
given earlier), with J u n e 1979 the lowest (but only 4 gpm
lower than June 1976).
Van Loon and Rogers (1981), Streten and Pike (1981), and
Tucker and Physick (1980) have used conventional station
data and other sources to assess the anomalous character of
the circulation during F G G E . Using 11 years of data, including 1955-58 when the presence of whaling ships in
summer in the southern oceans allowed fairly reliable
analyses, van Loon and Rogers analyzed the pressure difference between 50° and 65° S as a measure of the intensity of
the surface southern westerlies (the circumpolar trough is at
about 67° S on average). In the F G G E summer, they found
the pressure difference to be 1.4a (a the standard deviation)
above normal. This compares with a + 1.8a departure in the
same index during the summer of 1973-74 and a —2.2a departure in 1976-77. The large opposite anomalies during
1976-77 are rather noteworthy; see Fig. 2 (from van Loon
Unauthenticated | Downloaded 01/09/23 01:34 AM UTC

1488
and Rogers, 1981). Trenberth (1979) presented the corresponding 500 mb anomaly pattern for December 1976 and
commented on the highly anomalous character of the circulation throughout the entire spring of 1976 and summer of
1976-77. If F G G E had been held during this period, would
we now be seeing comments that the circumpolar trough had
been drawn too deep in previous years?
During winter the data are less reliable, since the Antarctic
ocean is devoid of ships. Van Loon and Rogers' comparison
of the F G G E winter with 10 previous years reveals the westerlies to be exceptionally strong, with the 50-65°S pressure index
2.5a above the 10-year average. Tucker and Physick (1980),
however, show that the anomalous depth of the circumpolar
trough also was in evidence in sea level pressures at nine Antarctic stations for July 1979. At four of these stations in the
sector 62°-166°E, pressure d e p a r t e d beyond —2a f r o m
normal. Streten and Pike considered several synoptic indices
defined by the sea level pressure field that also revealed the
anomalous character of the flow throughout F G G E . They
confirmed this with station data and noted that winter, in
particular, was considerably different from normal. Further
evidence at 500 mb is presented by both van Loon and Rogers and Tucker and Physick, supporting the view that station
data also show the circulation during F G G E to be highly
anomalous.
Guymer and Le Marshall also present a synoptic analysis
for 0000 G M T on 11 July 1979 that shows four remarkably
deep circumpolar lows. There is no doubt that the F G G E
buoys helped to determine the exact location and depth of
these systems, but the intensity of three of these lows was also
well shown by stations on the Antarctic coast (e.g., their Fig.
3b). The same cannot be said in the South Pacific, where the
data deficit prior to F G G E was most severe. In this region,
some revisions to climatology may be in order.
In summary, we wish to bring attention to two main
points:
1) All the evidence indicates that the circulation in the
Southern Hemisphere during F G G E was highly
anomalous. This was especially evident in both the
depth of the circumpolar trough and its persistence for
the best part of the year. The anomalous nature of the
circulation has been verified and is not simply a reflection of the increased data available.
2) Both the interannual variability and the longer-term
fluctuations in the Southern Hemisphere are very large.
The tendency for highly anomalous flow to persist for
up to a year has been noted previously. In the spring of
1976 and the summer of 1976-77 the circulation was
just as anomalous and persistent as it was during
F G G E , but for the most part with the opposite sign.
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These conclusions require that great caution should be
exercised in interpreting the results of diagnostic studies of
the atmospheric circulation during the F G G E period as
being representative of those in other years or in the longerterm mean.

It is unfortunate that Trenberth and van Loon have interpreted some remarks in our paper as a disparagement of previous Southern Hemisphere climatology. Such was certainly
not our intention: indeed, the means used in our comparison
were f r o m the National Meteorological Analysis Centre
(NMAC) (of which we are part), and these still rely heavily on
the published mean charts (Taljaard et al. 1969) for initial
field specification and cloud picture interpretation in data-
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sparse regions. It is also unfortunate that they imply we
attributed the significant differences between the 1979 and
1973-77 analyses solely to drifting buoy data. We would
hope that a careful reading of our paper shows this is not the
case. We do not dispute the abnormal nature of the FGGE
year.
The point we wished to make was that during the 1970s,
analyses over the Southern Hemisphere oceans were accomplished for the most part by the use of special analysis
techniques (such as extrapolation from synoptic observations and station time sections, inferences from satellite
imagery, the use of classical cyclone models, and continuity
concepts), whereas in 1979 the F G G E drifting buoy network
provided actual data. We made our comparison on that
basis, and the reference to NMAC analyses (climatology)
was a convenient way of showing that extremely low

pressures frequently were observed well away from the conventional synoptic stations. Our claim is that the drifting
buoy data had a significant impact on the analyses by documenting the surface pressure field over the oceans.
The high variability of the Southern Hemisphere circulation has, of course, never been in question.
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