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VERTICAL WINDS

Motivation: Vertical winds put the "barbie
source" on the atmospheric "steak".

Basic considerations and examination of

global vertical winds

Small scale vertical winds and examination of

strong events

Summary
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CRAVFN BT AI . VARIATIONS IN THE PUV DAYGLOW 2795

FiEure 1. DE-1 images of Earth at FUV wavelengths 123 160 nm (a) Original image, on 31 Oclobei 1981 ni 0629 UT Sun is
towards upper left, (b) Partial image mapped onto an orthographic projection as viewed in the mornmc srcto. at geographic
40°N 30''W (-0830 LST) Ageographic coordinate grid is overlaid, and latitudes are labeled at the CML. Dinmctci of Earth is
increased by-40%. (c) Percent deviation of brighliiess in Figiirr lb as compared to reference values, (d) Original image on 22
October 1981 at 1709 UT (40"N. 230°E, -0830 LST). The auroral oval is visible towards the bottom on this magnetically active
day. (e) Figure Id mapped using the format of Figure lb (0 Percent deviation of brightness in Figure le FUV brightness is
coded in kR using values to the left of the color bar. Pcrcent deviation is given to the right



NICHOLAS ET AL.: LARGE-SCALE VARIATIONS OF 0 COLUMN DENSITY

(a) Oct. 31. 1981, 0620:36 UT

Smoothed Image

(e) % Difference

(b)Oct. 22, 1981, 1644:58 UT
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Plate I. (a) FUV image of Earth obtained with the DE i satellite beginning at 0628:36 UT on October 31 (day
304'). 1981. This image at wavelengths 123-165 nm is from a period of low geomagnetic activity in which AE re
mained <100 nT for more than four hours prior to imaging. TTie image is presented in satellite coordinates, with the
orbit plane vertically bisecting the image, the Sun toward the top left, and the weak signature of the northern
auroral oval at the bottom right near the limb. Note the smooth variations in FUV brightness across the image in the
sunlit hemisphere, (b) The DE 1 image obtained at 1644:58 UT on October 22 (day 295), 1981. after a period of
intense magnetic activity {AE --1500 nT). The auroral oval is large and prominent, with a substantial decrease in
brightness of the dayglow in the morning sector at subauroral latitudes. The .satellite altitude and local solar time
arc nearly identical to those for the image in Plate la. These two images arc m ihe original, unprocessed format.
Broadband brightness, in kilorayleighs (kR), is specified by thecolorbar, (c)The image of Plate la after smoothing
and removal of the limb region, as discussed in the text, (d) The image of Plate lb after smoothing and removal of
the limb region, using the format of Plate Ic. (e) The percent difference between the original image in Plate la and
the"reference (model) image. The algorithm for the pixel-by-pixei computation is iTimage-modeD/model). and the
color bar for conversion to percent difference is presented between panels e and f. (0 The percent difference be
tween the original image in Plate lb and the reference (model) image, in the format of Plate le.
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Figure 8. Composition measurements from the gas analyzer on
ESRO-4 (Trinks et al., 1975) during the magnetic storm of
February 23, 1973.
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Fig. 5. Vertical wind averages for 1-h bins containing all
the bistatic measurements from geomagnetically quiet
nights (a) and disturbed nights (b). The vertical bars show
the uncertainty in the average, most of which is due to the

niaht-lo-nisht variabilitv.

to 12

the data are negative (corresponding lo a downward
wind). The points for cach night were averaged as if
there were no diurnal variation using the variance of
the individual points for weighting lo determine a
nican night-time vertical wind: the result is shown by
the heavy error bar near the ordinate.

Figure 4b displays an e.xample of data obtained on
a geomagnetically disturbed night. 23 August, when
/vp values ranged between 7 and 8 during the observing
period. The 630 nm intensity remained elevated above
normal quict-piight values throughout the period. The
vertical winds arc stronger and average more strongly
negative than on the quiet nights.

The set ofdata for quiet nights was binned in I hour
intervals and averaged in order lo look for diurnal
variations. The resulting data arc shown in Fig. 5a,
Here the horizontal bar of the symbol represents the
mean wind derived from an averace of the measure-
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MIG Data. 0150 hrs LT, 12-13 June 1978
Airglow Intensity vs. Meridional Distance
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Fig. 2 a) Meridional intensity distribution along y at the
emission layer height, taken from Figure 1. An average
emission layer altitude of 250 km was assumed, ignoring the
variation with height of the layer that occurs due to the wind
gradient.
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Thermospheric vertical winds over Antarctica
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Tlwrmospheric vertical «.inds over nonhem Sweden

AVERAGE NEUTRAL WINDS AT KRUNA 5300A
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The gcncraiion ofvertical thcrmosphcnc winds and graviiy waves ai auroral latitudes
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Fig. 4. Thermospheric windsobserved is the N. NE. E. S.W. NWand vertical uiREcnos from Kirusa
Geophysical Institute on the night of 23/24 November 19S2-

Thcmajor focus ofinterest is the correspondence betweenchangesobserved in each ofthe viewing directions in
the period 18.00-20.00 U.T. before, during and after the strong disturbance near 19.00 U.T. Observed winds

areindicated by the crosses (+). and the 01 630 nm intensity by the continuous Tine.
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ccn vertical winds and divergence in the htgh*latitude thennosphere
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Fis- 2. a Vertical wind velocity venus horironial diN-ergencc mea
sured at Halley during I9S8. The positive Y-axis is the upward
wind. Line A is the linear regression line using the di>xrgcnccas the
independent variable. Line B is that predicted theoretically by the
method of Bumside ct al. Line C is the best fit obtained by minimiz
ing the sum of the squaresof the perpendicular distancebetween the
line and the points. Typkal crrwr iSws ate shown in the top left of
the figure, b and c as for a but with data for 1959 and 1990 rcspcc-
tivcly
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Vertical Winds in the Lower Thermosphere
South Pole, Antarctica, June 1-15,1991
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Vertical Wind Extremes om thie Upper Tiiermospliere
Variation witli KpSum
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The gcncraiion ofvertical ihcrmospheric winds and gravity waves ai auroral latitudes
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