correspondence
Solar Mesosphere Explorer Measurements
of the El Chichon Volcanic Cloud
C. A. Barth, R. W. Sanders, G. E. Thomas,
G. J. Rottman, D. W. Rusch, R. J. Thomas,
G. H. Mount, G. M. Lawrence, J. M. Zawodny,
R. A. West, and J. London, Laboratory for
A tmospheric and Space Physics and Department
of Astro-Geophysics, University of Colorado,
Boulder, Colo. 80309
Instruments onboard the NASA Solar Mesophere Explorer
(SME) satellite have been measuring the formation and dispersal of the stratospheric cloud produced from the major
eruption of the El Chichon volcano on 4 April, 1982. SME is
a polar-orbiting satellite in a sun-synchronous orbit. Its instruments view the stratosphere and mesosphere by limbscanning along the track of the orbit. This observational
technique has provided altitude-latitude maps of the atmosphere every day since the eruption. A description of the instruments and scientific objectives of SME is given in Thomas et al. (1980).
One of the SME instruments that has been used to track
the El Chichon cloud is the infrared radiometer. The 6.3 /im
channel, which normally measures stratospheric water vapor
emission, detects enhanced thermal emission at this wavelength, probably due to the infrared emittance of the volcanic
aerosol. Altitude-latitude false-color images of the data from
this channel are shown in the computer-produced figure on
the cover. The magnitude of the thermal emission is indicated by a color scale, which changes from blue to green to
red to yellow to indicate increasing radiance.
All of the images on the cover are averages of three Western Hemisphere orbits that include the location of El Chichon (17°N, 93°W). The first image shows the normal thermal
emission from stratospheric water vapor on 4 April just before the eruption. The 16 May image shows that the volcanic
cloud has risen to a height of 32 km, with the maximum emission centered at 26 km. The image of 27 June shows that the
cloud has continued to grow and now extends from the equator to 30°N. While most of the material is seen to be centered
in the northern tropics, some of it has moved south over the
equator and past 30°S. In the 8 August image the cloud has
continued its southward movement. It is significant that the
bulk of the stratospheric aerosol mass has been constrained
by the stratospheric circulation to remain inside the band
0°-30°N during the four-month period following the eruption.
Figure 1, a contour plot of radiance versus altitude and
time, shows the evolution of the cloud in the general vicinity
of the volcano. The 30-40 day buildup period is almost certainly a result of the global circuit time of the leading edge of
the main cloud mass, which was not revealed in this data set
in the original injection. This time delay corresponds to an
easterly zonal wind speed of 12-15 m/s, and is consistent
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FIG. 1. Profiles of 6 JUM radiance at 20°N contoured vs. altitude
and time. These data, which represent the daily average of three
Western Hemisphere orbits sampled by SME show the time evolution of the El Chichon volcanic cloud. The contour interval is 20 m W

with wind speeds inferred from data from the GOES and
NIMBUS satellites. However, an actual increase of cloud
mass due to gas-to-particle conversion cannot be ruled out.
The subsequent time history shows fluctuations due to moving inhomogeneities in the cloud. By 1 August there appeared to be a slight diminution of the radiance in the central
core of the cloud. More data are needed before it can be concluded that the cloud has actually begun to dissipate.
The main components of the cloud are probably volcanic
ash and sulfuric acid droplets, the latter being produced continually by the photochemical conversion of gaseous sulfur
dioxide and water vapor. There is evidence of a massive injection of sulfur dioxide in the initial volcanic plume in data
taken during the TOMS experiment on the NIMBUS 7 satellite. Whether the volcano also injected substantial quantities
of water vapor is not yet known. It is possible that some of
the increased infrared emission is due to enhanced water
vapor concentration. It is also likely that a small part of the
increased emission is due to elevated stratospheric temperatures, for which there is recent radiosonde evidence.
Additional limb-scanning instruments on SME, as well as
many recent ground-based visible-light observations, indicate that the albedo of the earth's atmosphere is being modified by the cloud. The possibility that this in turn may cause a
worldwide cooling (the magnitude of which is difficult to
predict) provides extra incentive for monitoring the progress
of the El Chichon cloud in the months ahead.
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TRULY PORTABLE.
Handheld terminal control and battery power.
Rugged, weatherproof design.

FAST SCANNING.
From 20 to 45 nm/sec. Autoranging
amplifier electronics and active
filtering sharply cut off high
frequency noise or fluctuations.

INTERNAL COMPUTER.
Powerful, menu-driven software for scanning,
data reduction, output, and calibration.
Plus, up to 36K internal memory for scans.

OPTICAL INPUTS.
A wide range of receptors,
including cosine, fiber optics,
miniature cosine,
integrating sphere.

INNOVATIVE OPTICS.
Holographic grating monochromator,
an automatic 7-filter wheel,
automatic zero, high efficiency
silicon detector.

VERSATILE
OUTPUT.
An RS-232C
plotter/printer
or computer,
analog.

SIMPLE CONTROL.
A portable terminal, or any RS-232C
terminal or computer. Menu-driven
software makes control a snap.

The LI-1800 Portable
Spectroradiometer...
A lot of power in a small package for high
performance UV-VIS-IR spectroradiometry.
LI-COR has drawn on years of experience in light
measurement and microcomputer design to develop the
LI-1800. Innovative optics and sophisticated electronics

Portable terminal. LI-1800. Plotter/Printer.

give you accurate, fast, and reliable scanning. A powerful,
internal operating system provides simple control for data
acquisition and reduction. All it takes to run the LI-1800 is
a terminal.
Graphical hardcopy output on labelled axes is
available using the 1800-03 Plotter/Printer. Additional
output methods include RS-232C, and a strip chart
recorder
The LI-1800—a productive, portable, go-anywhere
instrument that gets the data you want—the way you
want it.
For more information on how the LI-1800 can increase
your productivity, call (402) 467-3576. Or write: LI-COR,
Box 4425, Lincoln, NE 68504. TWX: 910-621-8116.

innovative E x c e l l e n c e
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