A Review of Dropwindsondes from the 2020 Season

Sim Aberson (with help from Isabel Suhr and Holger Vomel of EOL)
Thanks to AOC and 53rd for making data available and

NHC specialists for asking lots of good questions about the data
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Post-splash data

Note: 53rd did not provide FRD or BUFR data for many flights during season, so could not check all AF data for the season

Sondes frequently continue to transmit data after they splash. ASPEN does not

automatically flag the data, but sends a message telling the operator to look at data
near the surface.

ASPEN often suggests that there are post-splash data when there are none, and
does not flag cases when there are post-splash data.

AF transmitted 16 sondes with post-splash data not removed. NOAA transmitted
one sonde with post-splash data not removed.

NOAA transmitted one sonde (Laura) with data near the surface erroneously removed
due to ASPEN warning message.

NOAA transmitted one sonde without data removed after pressure stopped
Increasing.
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Vertical velocity check

About 1/3 (!) the sondes have erroneous dzdt near the top of the sounding
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Why do we have flight-level data in TEMP DROP
(and bufr, and frd...)

They are not sonde data.
There is no way to know from TEMP DROP and frd files whether the first point is from
flight level or from the sonde.

The habit of including flight-level data began when we did not sent HDOBS.

The inclusion of the flight-level data allowed interpolation to estimate an additional
mandatory level, which were the only data sent.

The gap between the first sonde data point and flight level was initially large [O(1
min)]. Inclusion of flight-level data allowed plotting of skew-t diagram.

None of these remain issues. Do we still need to add flight-level data to the
dropwindsonde data”?

Answer: No. NOAA and the Air Force will not put launch data into dropwindsonde
messages starting during the 2021 season.



Location
Location is part of the product suite, but we do not pay much attention to it in ASPEN.

In this case, fluctuations were 1-2 HWRF grid points back and forth, related to changes
iIn the number of satellites. ASPEN removes points near shirts with buddy check, but

fluctuations remain. There are cases with fluctuations up to 30 km (~ 20 gridpoints).
It is not easy in ASPEN to fix this in ASPEN.



Dfiles (raw data)

There are two versions of Dfiles. For example, D20200915_180910.4 and
D20200915_180910_PA4.

The first file contains all data from when the sonde is initialized to when it is closed.
The second (_P) file contains data from 30 s before launch to the last transmission.

If you process the _P file, you may miss early launch detects.

EOL suggests that to eliminate this problem.



Wind error check

The default ASPEN setup has a wind error check limit of 0.6 m/s.

ASPEN gets wind-speed accuracy information transmitted by the GPS. EOL defined
a threshold of six standard deviations around the mean values for a sample of
sondes, which is 0.6. This was calculated mainly for environmental sondes.

The surface in a hurricane is very different from the environment, so the check throws
out a large amount of data near the surface, especially in strong storms.

Newer sondes do not have issues (multipath) near the surface that older ones did.
So, we recommend raising this automatic threshold.

EOL will do a recalculation and get back with a suggested value.



20200918I1 - all these data were sent in bfr, frd, and TEMP DROP files.
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Other issues

AF: D20200903 024249 bad data after splash not removed, fast
fall sonde transmitted

AF: D20200921 232424 partial fast fall, data not removed
(post-splash data correctly removed)

NOAA: D20200914 004226 partial fast fall data not removed
NOAA: D20200918 191336 partial fast fall data not removed
NOAA: D20201006_163502 partial fast fall data not removed
NOAA: D20201007_ 195446 bad data after splash not removed

NOAA: D20201008 131646 partial fast fall data not removed



On a P3 flight into Teddy, the following sonde data were available.

D20200917 225048.1
D20200917 225048.2
D20200917 225048.8
D20200917 225048 P.1
D20200917 225048 P.2
D20200917 225048 P.8

Three sondes with launch detect within 1 s of each other! It would be good for AOC to tell us
how they did this. Is this naming convention adequate to distinguish sondes from different
aircraft released at the same time?
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In hurricane Sally, a drop measured surface pressure of 988 mb with 57 kt of wind at
the lowest level. The high wind suggested that the central pressure was quite a bit
lower than that measured by the center drop. An alternative scenario was that the
sonde fell into a miso-cyclone explaining the lower pressure.

The trajectory of the sonde within the eyewall
suggests that it encountered a meso-cyclonic

feature. So, the central pressure from the other
sonde was likely accurate.

It would be useful to be able to see trajectories In
real time to identify these cases.
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Individual warning messages not separated, so they sometimes get lost

"D20200725_224528.4":

This sounding appears to contain post-
splash data. Please remove post-splash
data by setting end-of-drop time.Final
smoothing failed for Uprime winds
Unable to dynamically adjust winds
This appears to be a fast fall sounding.

Fixed in next update

"D20200725_224528.4":

- This sounding appears to contain post-
splash data. Please remove post-splash data
by setting end-of-drop time.

- Final smoothing failed for Uprime winds

- Unable to dynamically adjust winds

- This appears to be a fast fall sounding.



Other question

All dropwindsonde data are reported in realtime except vertical velocity. Are

vertical velocity data useful for assimilation into models? If so, we can add that to
the bufr messages.

Answer: Yes, these data would be useful for assimilation into models. This
requires conferring with the WMO on changes to bufr format.









