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Global Sounding , @Wind Borne

Balloon (GSB) ] The GSB is a highly cost-effective platform that can reach
b\ f data-sparse and -void regions, supplementing existing
collection methods and closing the existing in-situ data gap.

e Insitu observations from surface to stratosphere
e Longer duration now: up to 53 days

e Longrange: able to circumnavigate the globe

e Real-time, full-range altitude control

umidity e Cantarget areas of interest using wind
P g . l e Observations available within 10 minutes
ressure

e Al-powered autonomous flight control

e New: Lightweight Dropsondes being tested
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WindBorne Flights by Tropical Season

Period

Data

Coverage

6 Aug - 9 Oct 2022

167 flights

1892 soundings (27/day)
353955 total obs (5056/day)
Field Campaign

1 Aug - 30 Oct 2023

134 flights

1477 soundings (16/day)
353868 total obs (3889/day)
Continuous Operations

1 Aug - 30 Oct 2024

367 flights

3611 soundings (40/day)
~900,000 total obs (9900/day)
Continuous Operations



https://windbornesystems.com/missions/flight_paths?range=341-506&mapCenter=18,-53&mapZoom=3&allowExport=true&mapSize=1395,750&map_theme=simple_light&color_by=launch_site&colors=%236495ED,%23808000
https://windbornesystems.com/missions/flight_paths?range=341-506&mapCenter=18,-53&mapZoom=3&allowExport=true&mapSize=1395,750&map_theme=simple_light&color_by=launch_site&colors=%236495ED,%23808000
https://windbornesystems.com/missions/flight_paths?range=341-506&projection=polar&mapZoom=2&allowExport=true&mapSize=750,750&map_theme=simple_light&color_by=launch_site&colors=%236495ED,%23808000
https://windbornesystems.com/missions/flight_paths?range=341-506&projection=polar&mapZoom=2&allowExport=true&mapSize=750,750&map_theme=simple_light&color_by=launch_site&colors=%236495ED,%23808000
https://windbornesystems.com/missions/flight_paths?range=698-824&mapZoom=2&allowExport=true&mapCenter=40,-90&mapSize=1700,600&map_theme=simple_light&color_by=launch_site&colors=%236495ED,%23808000
https://windbornesystems.com/missions/flight_paths?range=698-824&mapZoom=2&allowExport=true&mapCenter=40,-90&mapSize=1700,600&map_theme=simple_light&color_by=launch_site&colors=%236495ED,%23808000

WindBorne Current and Planned Launch Locations &) WindBorne

Fairbanks 2024 Plan . .
Q225 start Qs3: 100 flights/mo (20 flights aloft)
End Q4: 185 flights/mo (40 flights aloft)
This does not include developmental or test launches
Northeast USA
West USA ool
10/mo South Korea
40/mo
Cabo Verde

@ Activelaunchsite
@ Inprogresssite 9 40 /mZ
@ Potential future site

West Australia
Q1’25 start



ight Paths in Aug/Sep/Oct
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Dropsonde from Balloons

Provide soundings:

1. From ~100 mb to sfc

2. Within precipitation

3. One per flight now, multiple in
future

During 2025 Tropical Season,
many flights will have 1 or more
dropsondes

& WindBorne
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Summer 2022: Forecast Impact: Tropics & WindBorne
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Summer 2023: Forecast Impact: Tropics & WindBorne
134 flights 1 Aug - 30 Oct 2023

C NOAA/EMC has run GFS retrospectively with
¥ and without WindBorne Observations

=

e Runswith obs yielded improved skill:

o 1-3%reductionin 500 mb GPH errors
96-168 hour forecasts

o Statistically significant reductionin
Average tropical cyclone track error

forecast track; up to 15% at 132h - -
o Case study results ongoing = it
e Second year with statistically significant ‘73 P
o 0 . . ?00“ 2
positive impact in forecast tracks :
0@/@/§



https://windbornesystems.com/missions/flight_paths?range=699-824&mapCenter=43,-95&mapZoom=2&allowExport=true&mapSize=1600,900&mark_flying=true&line_width=1

GFS Forecast Impact Studies
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GF'S Forecast Impact Studies: 2022

Track Error

Intensity Error (kts)
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GF'S Forecast Impact Studies: 2023
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Hurricane Nigel Analysis
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Control - MSLP and precip(mm/6h,shaded)

Hurricane Nigel - Initialization Date: 2023091600 - Fhr: 024 - Valid Date: 2023091600

Experimental - MSLP and precip(mm/6h,shaded)
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Hurricane Nigel - Initialization Date: 2023091600 - Fhr: 096 - Valid Date: 2023091600

Control - MSLP and precip(mm/6h,shaded)

Experimental - MSLP and precip(mm/6h,shaded)
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Hurricane Nigel - Initialization Date: 2023091600 - Fhr: 144 - Valid Date: 2023091600

Control - MSLP and precip(mm/6h,shaded) Experimental - MSLP and precip(mm/6h,shaded)
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Hurricane Nigel - Initialization Date: 2023091600 - Fhr: 168 - Valid Date: 2023091600

Control - MSLP and precip(mm/6h,shaded) Experimental - MSLP and precip(mm/6h,shaded)

T s,
P %%

Track Error (NM) Intensity Error (hPa)
800 - 10 -
600 - 04
400+ |
-10 1
200 -
043 ; ; : . 201, . ; . ;

0 24 a8 72 9 120 144 168 192 216 240 0 24 a8 72 96 120 144 168 192 216 240



500 mb



500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
Initialization: 20230916 00z - Fhr: 0 - Valid: 20230916 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
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Initialization
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: 20230916 00z - Fhr: 24 - Valid: 20230917 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
Initialization: 20230916 00z - Fhr: 48 - Valid: 20230918 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
Initialization: 20230916 00z - Fhr: 72 - Valid: 20230919 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
Initialization: 20230916 00z - Fhr: 96 - Valid: 20230920 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
00z - Fhr: 120 - Valid: 20230921 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
Initialization: 20230916 00z - Fhr: 144 - Valid: 20230922 00z
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500hPa Heights Difference (shaded;hPa) between Experiment (Dashed Contour) and Control (Solid Contour)
Initialization: 20230916 00z - Fhr: 168 - Valid: 20230923 00z
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Data Availability

WindBorne web site access and
data is available upon request:

V

bufr, netcdf, textual, skew-T images available

Some data available over WMO Global
Telecommunication System

Thank you



mailto:todd@windbornesystems.com

