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ABSTRACT ALLEN JORDAN'S FLIGHT PREDICTOR STABILITY OF PREDICTION

Software written for NOAA balloon flight predictions and available for free download

Flight trajectory predictions are critical for high altitude balloon operations to ensure from: http://www.allenjordan.info/balloonprediction.html After running a flight prediction, it is useful to have a method of assessing its reliability
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information needed to choose the optimal launch time, date, and location to R e s way of doing this is to compare weather forecasts at different dates and times around the
maximize the chances of a successful flight. Although no method achieves perfect Program inputs: (e D = expected launch to determine stability. If the forecasted upper level winds do not vary
accuracy, several free programs exist which are user friendly even for those new to . e I e significantly 24 hours before and after the launch time, it is reasonable to assume the
. : . : . . * Variable ascent/descent rates S— o ———— o , _ , , ,
high altitude ballooning and which yield acceptable predictions. - | . pra Y R prediction is reliable. If, however, the wind speed and direction varies greatly around the
Launch time/date/location T — T intended launch period the user should be more cautious.
*  Burst altitude e [y
Jnpse — v = P ¥ | [ Remove Defaut | [Load Defaut Rise Rates.. |
TYP I CAL FLI GHT P RO FI LE DATA  Launch elevation —awnn oo In addition to looking at times/dates around the launch, different weather prediction
. . . Select System Time Zone... ~| | Use Curent Time Zone . o]
- Estimated landing elevation e models can be compared to determine stability. Both the CUSF and NOAA programs
[ —0aune201 | | | X3 Predition Dat/Time UTC:  Wocdnesday, 13 Oclobor 2017 at hour 15 utilize data from the GFS (Global Forecast System) weather model. Two other weather
30x10  —— 08-June-2016 2000 gram balloon . it 1 7 o i 5 Do Bt . . .
O osneroe Total Suspended 1.1 Is V= Note: descent velocities as a function of R prediction models, the NAM (North American Model) and ECMWF (European model) are
—— 15-July-2016 Ballast -14.2 Ibs n @ altitude can be computed using the equation - | Make Predicton: Make Prediction:
] A o 7 Cd da,-r A shown to the left. N — commonly used.
g 2ol : l;l/:;l:gv:r;lii:‘l-eZOT /// ] Equaﬁon for descent Velocity under 3 pa raCh ute. Prediction for Harlowton 2017/10/18 15z ; NCEP GFS Model Base Dataset: 2017/10/17 12z + 27 hours out ; max sounding alt: 308749 m : S
() AN = o X
£
Y W = payload weight
§ 15 7 C, = drag coefficient for parachute
£ d_, = air density (varies with altitude: see US Standard Lthbridge
10 2 Atmosphere) Input box (top) and trajectory plot (left) for Jordan
A = area of the parachute program. Like the CUSF program, the output can
St n Altitude 'Ascent Rate' | 'Descent Rate' be downloaded daS d KML ﬁle and ImpOI’tEd |nt0
1500 6.3 -4.9 . . . Wenateftee Great Falls
\ 2500 6.5 5.0 Google Earth to better analyze the prediction laid , T MO N T AN &
0 2000 4000 6000 8000 20 .6 5.1 . . |
- - over satellite terrain imagery. i
time after launch (seconds) 220 o2 o = g L s, Walls Wells
7500 7.2 6.0 S s 2N L s . «
[Top and right] Data from a series of flights conducted using oo L2 2 VmrnGo o SeecometsO L s ot [euiow
the standard MSU-BOREALIS eclipse balloon payload and oo - X e m——
a lift of 28%. Ballast is equal to the weight of the L5 L8 o o
Helium fill valve plus the water bottles used to 14500 6.8 9.5
simulate payload weight. o500 x 72 C O
MPARISON OF PROGRAMS
. . . . 18500 5.7 -15.0 &
To obtain a reasonably accurate prediction it 19500 5.5 129 T R TG
IS necessary to have some data about the PR > F AL TN o o e S P e
. 23500 5.0 -24.0
typical ascent and descent rates for the 24500 50 -26.0
balloon and payload that will be flown. a0 45 340 There are other programs available for balloon flight predictions, but the two listed Screenshot from Windy.com, a free weather prediction site that allows the user to visualize a variety of
29500 49 200 here are commonly used and have the benefit of being available to anyone for free weather data, including wind velocity at varying altitudes up to 45,000’
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balloons are not a single constant value, but each flight profile has a similar and options, although it is limited by the constant ascent and descent rates. The
“sharkfin” shape with two distinct approximately linear ascent rates. While the rate NOAA software allows the user to change the altitude vs ascent/descent rate to
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Ascent rate calculators:

http://habhub.org/calc/ * Analysis of weather prediction stability allows the user to judge the relative

accuracy of the flight prediction

https://www.highaltitudescience.com/pages/balloon-performance-calculator
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