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Mission Summary
9508291 (NOAA-43RF)
Vortex Motion and Evolution Experiment (VME)

Scientific Crew:

Lead Project Scientist Franklin

Radar Scientist Marks
Dropwindsonde Scientists Kaplan
Workstation Griffin, Leighton

Mission Briefing:

At 0900 UTC on 29 August, Hurricane Iris was located at 22.3N, 62.5W, moving northward at 7
kt, with maximum estimated sustained winds of 75 kt and a minimum sea level pressure (MSLP)
of 974 mb. The MSLP had fallen 10 mb in the last 12 h. Iris was forecast to continue moving
northward with a gradual turn to the northeast beginning after 1800 UTC.

The VME mission called for both NOAA aircraft to fly coordinated, pre-determined flight patterns,
collecting flight-level, Doppler radar, and Omega dropwindsonde (ODW) data within 160 nm of
the center of Iris. Planned takeoff times were 2100 UTC for N43RF, and 2130 UTC for N42RF,
to allow both aircraft to reach their respective initial positions (IPs) at 2300 UTC. The takeoff times
were also set to ensure that the ODWs would be released after local sunset, when Omega signal
propagation quality improves. At the projected IP time, Iris was forecast to be at 24.0N 62.5W.
Estimated IP locations were 21.33N 62.5W for N43RF, and 24.0N 64.87W for N42RF. The
VME pattern was to be flown as drawn in the HRD Field Program Plan, with changes made only
to the specific ODW channel frequencies to be used for each drop, due to a shortage of channel 2
(404.5 MHz) sondes.

Mission Synopsis:

The mission began with N43RF's takeoff from Barbados at 2059 UTC. Based on a long-range
N42RF radar fix, the initial position (IP) of the VME pattern (160 nm south of the storm center),
was adjusted roughly 60 nm southward to 20.33N, 62.17W. This IP was reached at 2242 UTC,
where the first ODW was released from a pressure of 505 mb (18,000 ft PA). At a position
roughly 100 nm south of the center the second ODW was released. As the storm center was
approached, it became clear from radar images that the IP had been adjusted about 30 miles too far
to the south. Coordination point (CP) "A", 50 nm south of the center and the start of the first true-
dual-doppler (TDD) leg, was reached at 2310 UTC, 4 min ahead of N42's reaching their CP "A".
During the penetration of the northern eyewall, the aircraft was struck by lightning at 2323 UTC.
The south to north pass through the center was concluded at 2332 UTC. During the downwind leg
(2332-2344 UTC), it was decided to extend this leg an additional 5 miles south to avoid the
electrical activity in the eyewall on the upcoming west to east pass; therefore the eye was not
penetrated during the second TDD leg (2344-0005 UTC). Drops 3-5 were made on schedule
roughly 50 nm north, west, and east of the center at 2333, 2345, and 0006 UTC, respectively.

N43RF then headed outbound to a point 160 nm ESE of the center, releasing an ODW at 100 nm
radius (0018 UTC). At 0032 UTC the aircraft turned north, made another drop, and headed to a
point 160 nm ENE of the center. This point was reached at 0102 UTC. The aircraft turned inbound
(track 240) and made drop #8. After drop 9 was made at 0116 UTC, the aircraft descended to 589
mb (14000 ft PA) for the storm penetration, to minimize exposure to graupel and electrical
discharges. CP "B", 50 nm ENE of the center, was reached at 0127 UTC, simultaneous with
N42RF. The center was marked at 0137, one minute before N42's mark at 0138 UTC. The end of



the third TDD leg was reached at 0151 UTC, and the aircraft turned downwind towards a point 50
nm SSE of the center. Drop #10 was held for three minutes (0154 UTC) so that it could be droped
in a relatively clear location between rainbands. At 0204 the aircraft turned inbound (track 330) for
the fourth TDD leg and made drop #1 1, reaching the center at 0216 UTC. Unfortunately, the drop
in altitude resulted in a slower ground speed, and N42 reached the center at 0206, 10 min before
N43. The fourth TDD leg ended at 0230Z, where drop #12 was made 50 nm NNW of the center.

Outbound, the aircraft ascended to 465 mb before making drop #13 100 nm out at 0242 UTC. The
northernmost point of the pattern, 160 nm N of the center, was reached at 0252 UTC, and drop
#14 was made at 0254 UTC. This ODW was backed up at 0259 UTC. Drop #15 was made 160
nm WNW of the center at 0322 UTC, when the aircraft again turned inbound (track 120). After
drop #16 at 0335 UTC, the aircraft descended to 14000 ft PA, and reached CP "C", the start of the
fifth TDD leg at 0347, one minute after N42 reached their CP "C". At 0358 UTC the center was
marked with a wind less than 1 kt, and the TDD leg ended at 0410 UTC, 50 nm ESE of the center.
Drop #17 was made at 0412 UTC in a clear slot between rainbands. The sixth and final TDD leg
started at 0424 UTC from a point 50 nm NNE of the center, after which drop #18 was made at
0428, delayed 4 minutes for clearer weather. The center was reached at 0437 UTC. At 0445 UTC
N43 had passed the eyewall and began to climb. Drop #19 was made at 0449 from 513 mb (ending
the last TDD leg). On the last outbound heading, drop #20 was made at 0503 UTC from 446 mb,
and the pattern's final position (FP) was reached at 0514 UTC, where drop #21 was made. The
mission concluded with a landing in Barbados at 0619 UTC.

Mission Evaluation and Problems:

Overall: The first successful VME experiment makes this a remarkable mission. The combination
of Doppler and ODW data is the most comprehensive kinematic dataset ever obtained in the
innermost 300 km (160 nm) surrounding a tropical cyclone. When combined with upper level
satellite cloud-drift vectors, these data should allow three-dimensional wind analyses of the
azimuthal wavenumber O and 1 flows within 300 km of Iris, at a time when the vortex was turning
from a northward to an eastward track. The analyses should improve our understanding of how
tropical cyclones are steered by their environmental flow. There was significant evolution of the
reflectivity field that may be of interest as well.

Aircraft coordination: The initial long range radar fix was misleading, so the IP was off by about
30 nm. After the first penetration, pattern navigation points were well estimated. Due to the lower
than anticipated flight level, N43 was several minutes late on the fourth and sixth TDD legs.

Radar: Good overall. There were some gaps in the reflectivity distribution early in the mission, and
there was not a lot of very deep convection. By the end of the mission, however, coverage
improved. Coverage should be adequate for a comprehensive Doppler-derived wind field, although
there may be some altitude limitations. Only one significant radar failure, from 0430-0446 UTC,
when the radar system froze during the last penetration. The sixth TDD leg will be lost as a result.
There were also questions about the tail radar's reflectivity being low during the third and fourth
TDD legs.

ODWs: ODW performance was satisfactory. Preliminary evaluation of the real-time ODW printouts
follows. PTH failures are not considered mission-critical. For winds, failure of inner-ring ODWs
are not considered mission-critical unless middle ring ODW also fails and doppler targets are not
present along that radial. Some of the missing data may be obtainable from N42 or recoverable in
postprocessing. The most significant failures are drops 20-21, where no winds were taken below
700 mb in the outer portion of the SW quadrant of the storm. If more channel two sondes had been
present (LPS oversight), more of the failed sondes could have been backed up. However, there
were no mission-critical failures, as enough sondes worked to allow reasonable interpolations over
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E.2 Lead Project Scientist (On-Board)

Participate in general mission briefing.

Determine specific mission and flight requirements for assigned aircraft.

Determine from CARCAH or field program director whether aircraft has operational fix
responsibility and discuss with AOC flight director/meteorologist and CARCAH unless
briefed otherwise by field program director.

Contact HRD members of crew to:

a. Assure availability for mission.
b. Arrange ground transportation schedule when deployed.
c. Determine equipment status.

Meet with AOC flight crew at least 90 minutes before takeoff, provide copies of flight
requirements and provide a formal briefing for the flight director, navigator, and pilots.

Report status of aircraft, systems, necessary on-board supplies and crews to appropri-
ate HRD operations center (MGOC in Miami or FGOC at remote recovery location).

E.2.2 In-Flight
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Confirm from AOC flight director that satellite data link is operative (information).
Confirm camera mode of operation.
Confirm data recording rate.

Complete Form E-2.

E.2.3 Postflight
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Debrief scientific crew.

Report landing time, aircraft, crew, and mission status along with supplies (tapes, etc.)
remaining aboard the aircraft to the appropriate HRD operations center (MGOC or
FGOC).

Gather completed forms for mission and turn in at the appropriate operations center.
[Note: all data removed from the aircraft by HRD personnel should be cleared with the
AOC flight director.]

Obtain a copy of the 10-s flight listing from the AOC flight director. Turn in with com-
pleted forms.

Determine next mission status, if any, and brief crews as necessary.

Notify the appropriate operations center (FGOC or MGOC) as to where you can be
contacted and arrange for any further coordination required.
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On-Board Lead Project Scientist Check List

Date _o®/2er/a5

Aircraft N4> R&E

Flight ID 9So829 L

A. Participants
HRD

OAO

Function Participant

Lead Proj. Sci. £Easiiel in

Function Participant

Flight Director DM BIND

Cloud Physics Pilots PLtvER | KEMNEDY
Radar MARY S Navigator Kozbg
Workstation GRI\FEInS LEVWLUTOM Sys. Engr. Ly MO
Photographer Data Tech.
Omegasonde XAPLE N El. Tech.(opw) MCMiLi AN
AXBT/AXCP Other
Take-Off Location Landing Location

B. Past and Forecast Storm Locations
Date/Time Latitude Longitude MSLP Max. Wind
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2] 142 3% 80 LT

C. Mission Briefing
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D. Equipment Status

Equipment Pre-Flight In-Flight

Aircraft

Post-Flight

Radar/LF

Radar/TA (Doppler)

Cloud physics

Data system

Omegasondes

AXBT/AXCP

Workstation

Photography
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E. |. Proposed Flight Pattern (sketch or designate by number)

E. Il. Actual Flight Pattern
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Lead Project Scientist Event Log
Date Fight 450929 T LPS
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Time Event Position Comments
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Hurricane Recco Plotting Chart
True at 25° Latitude, in Degrees and Minutes
Date Aircraft Observer
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Note: Label full degrees according to location of flight area.
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Hurricane Reeco Plotting Chart
True at 25° Latitude, in Degrees and Minutes
Date Aircraft Observer
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Lead Project Scientist Event Log
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