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FIG. 4. Vertical cross section of (a) Doppler-derived vertical ve-
locity and reflectivity (a as in Fig. 2), (b) plus flight-level vertical
velocity, (c¢) precipitation water content, (d) horizontal wind speed,
and (e) temperature for Doppler pass 9 in the left-front quadrant. The
position of the Doppler aircraft is shown in (a) as the dashed line at
approximately 3-km altitude.

strong downdrafts. The radially outward sloping down-
draft contained moderate precipitation (Fig. 4c),
whereas the inner downdraft (which was mostly above
flight level) was barely represented in the flight-level
vertical winds (Fig. 4b). The Doppler-derived vertical
winds and the flight-level vertical winds match up well.
A temperature increase (Fig. 4e) consistent with com-
pressional warming marked the aircraft’s entry into the
broad outer downdraft. Downdraft zones that are wider
near the surface (as in Fig. 4a) are not common in the
hurricane eyewall. This may indicate that the down-
draft air is diverging at the surface. The horizontal wind
speed (Fig. 4d, at 1830:40) in the downdraft decreased
slightly at the same time that a small relative maximum
in temperature (Fig. 4e) occurred. We believe this de-
crease in wind speed was a result of vertical mixing

VOLUME 122

with air having lower horizontal momentum above
flight level. The outward slope of the reflectivity con-
tours between the surface and 15 km in this portion of
the eyewall is.about 35° from the vertical, which is in
accord with other observations (Jorgensen 1984b;
Marks et al. 1992).

Another example of a strong downdraft in the left-
front quadrant is shown for a radial pass in approxi-
mately the same portion of the eyewall as in Fig. 4 but
for 2 h later (Fig. 5). This time the downdraft at
2032:30 was 9 km deep and had a maximum flight-
level speed of approximately —8 m s . The Doppler-
derived vertical velocity field indicated that the stron-
gest part of this downdraft was near 5 km. The 3-km
flight-level data (Figs. 5b—e) showed that the highest
precipitation liquid water content on both probes oc-
curred near the RMW in the strong updraft, not in the
downdraft as in Fig. 4. This updraft had the strongest
vertical velocity observed at this level. A temperature

Emily 8709221 Left-Front
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FIG. 5. As in Fig. 4 but for Doppler pass 13
in the left-front quadrant.
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FiG. 17. Vertical cross sections of M (10° m? s~*) in Hurricane Emily in the following quadrants: (a) right front, (b) right rear, (c) left
rear, and (d) left front. Composites are valid for 1538—1744 UTC 22 September 1987. Average radar reflectivity in the range 10—40 dBZ
is superimposed on the M plot. The mean quadrant §, from the H aircraft, and the 8, difference H — I (i.e., the difference between 6, at the
higher level and 6, at the lower level) are plotted. These data have been smoothed with a nine-point Gaussian filter for clarity.
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FiG. 16. Idealized vertical cross section of absolute angular mo-
mentum M (solid contours) and equivalent potential temperature 6,
(dashed contours) in the eyewall of a hurricane, above the boundary
layer and below the tropopause. Here M,, denotes the M of a vortex
in gradient wind balance.

storm-relative mean azimuthal wind component was

determined. There are some regions aloft that appear
tas he inartially nnetahle (AM/IAy < NN HaAaweovaer tha
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FIG. 10. Mesoscale sea level pressure analyses and surface winds in the immediate area surrounding the coastal surge
for 12 UTC 15 May through 18 UTC 17 May 1985.
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FIG. 12. Evolution of sea level pressure for a collection of coastal
stations from central California to British Columbia for 00 UTC 15
May through 00 UTC 18 May based on hourly observations. Large
solid dots indicate three hourly observations while dotted lines indicate
periods in which an observation is missing. The vertical arrows in-
dicate times of surge passage. Each pressure plot is relative to one of
the horizontal 1015 mb lines. The tick marks indicate | mb intervals.
The spacing of the traces is proportional to the distance along the
coast between the observing sites.
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