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Abstract

An on-line glider pilot meteorological self-briefing systen is operational in Europe at the German Weather Service
(DWD). During the 2009 soaring season, as an experiment, tlsystem was expanded to include the East Coast USA and
Colorado. The system was validated using data from glider attests and, with a few qualifications, found successful.
Consequently, the system was made available to East Coastda@olorado pilots during the 2010 soaring season. Thirty-
four pilots chose to use the system and the six evaluationsaeived were enthusiastic. The system was unavailable foreh
2011 season and remains unavailable as of this writing becae a USA numerical model is needed to replace the DWD
model. Therefore, examples are given of useful 2012 predions made with the European system for isolated convective
lift and wave lift.

Background COSMO-EU VPO it - O
GME 40 km i e

My colleagues Drs. Olivier Liechti (Analysen und Konzepte
(AuK) of Winterthur CH) and Ralf Thehos of the German
Weather Service (DWD) have developed a glider pilot sel
briefing system for Europe. The system resides at the DWI,
(www.flugwetter.de). Using the system, a pilot is able to’‘#ly
planned task through a numerical weather prediction (NWP) t
determine the task’s feasibility. After the flight, the foast can
be checked using the resulting flight-recorder file. Figure 1: The nested numerical weather prediction models.

| learned the system working with Liechti and Stephen
Saleeby of Colorado State University during my 2005-06 sab-
batical at CSU [1] denote the potential flight distance (PFD, the distance a-Sta

During the 2009 soaring season, as an experiment, we oflard Class glider can fly from the first-to-last randomlyesgh
erated the system for the East Coast USA and Colorado. Waermal) where yellow (lighter grey shades) representsr0 k
validated the East Coast system using data from glider stste @nd purple (darker shade) represents 700 km . So, on the day
and, with a few qualifications, found it successful (no cetgte illustrated (2 June 2009), the best flying using thermalspres
occurred in Colorado) [2]. dicted to be in the eastern Pyrenees Mountains.

In this paper, | will explain and demonstrate this revolotioy
system.

The system for the East Coast USA
The DWD global model, by its name, covers the eastern USA.
The System in Europe To see this, in Fig. 2 please imagine the globe rotated so the

As shown in Fig. 1, the system consists of nested NWP modE@St C0ast USA is in the box. However, the DWD regional

els of the DWD (Thehos’s expertise) and Liechti’s TOPTHERMmOdeI' as you might gues_s,.doesf n?t cover thg easter'n U.SA'
convection model [3]. The global model (GME) with coarse S50 TOPTHERM was predicting with ‘one hand tied behind its
40 km grid-point spacing initializes the higher resolutiokm back’. . C :

grid-point spacing regional model (COSMO-EU) and the re- The following scientific question, then, was explored. Can
gional model initializes the TOPTHERM convection model.2 high-resolution atmospheric model (€. g. the COSMOS-EU)

The TOPTHERM predicts the local weather in so-called foseca P€ replaced with a coarser global model (e.g. the GME) and
regions; regions of relatively uniform topography and grou still allow TOPTHERM to produce soaring forecasts of a qual-

cover. The different colors (grey-shades) of the regior&ign 1 ity useful for glider pilot self-briefing? To produce the éar
casts, Liechti’s flight planning algorithm, called Java Tagk

Presented at the XXXI OSTIV Congress, 8-15 August 2012, dévalX USA (jTT) [4], was connected to TOPTHERM. As we reported ear-
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Figure 3: The TOPTHERM forecast for 13 October 2009 for random corwve dift.

LLe L. 2, the possibility of convective lift aligned with the wind.

The TOPTHERM forecast for 13 October 2009

Random convective lift

The atmospheric soundings predicted by the GME model at
60-minute intervals for each forecast region were utilibsd
the TOPTHERM atmospheric model to predict the daily evo-
lution of the CBL (an atmospheric sounding provides the ver-
tical distribution of temperature, moisture and winds). eTh
TOPTHERM predictions are displayed as a map of PFDs (Fig. 3,
left panel) and as a barogram showing the CBL evolution (ig.
right panel). These predictions are for the forecast region
Fairfield, PA rounding Fairfield PA for 13 October 2009.

The map shows Fairfield was at the northern end of the re-
Figure 2: The system for the NE USA (please imagine the globe ro-9ions with the largest PFD values (best soaring weatherg Th
tated so the NE USA is in the box). barogram shows the CBL was predicted to be about 1.4km MSL
by 1500EST. The strong afternoon winds were predicted gmali
the convection (shown in the barogram by the fat, long wind
lier, the answer is ‘yes’ for the northeast USA but with gfiali  strings and the row of cumulus icons above the surface temper
cations. ature (T) and dew-point (Td) values). Notice the strongiést |

Here are some additional comments on what you are viewingplue, darker grey shades) was around noontime and weakened
in the right panel of Fig. 2. The light grey regions in the hort (yellow, lighter shades) as the winds strengthened.
mean the PFD values are near zero due to the over 30 knot pre-For this day, a PFD of 54 km was predicted for an un-
dicted winds in the convective boundary layer (CBL). Thekhi ballasted, Standard Class glider using randomly-spacecece
wind ‘strings’ upwind of the Fairfield PA contest site indiea tion.
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Figure 4: The TOPTHERM forecast for 13 October 2009 for aligned cotive@nd ridge lift.

Aligned convective and ridge lift Analysis of the 13 October 2009 flight

After the flight, the recorder trace was analyzed by |jTT
ﬁ:ig. 6): the distance was 588km and the speed was 154kph
h(Fig. 6, upper-left). The barogram shows the initial climbasv

crria)s ﬁ:;orrz Sristgnltg:hlzmpg:lljg.(;, Iej;t ?ia?fl) ;at:;)orlar] ntglg?hglig made in convection, then a dive onto the upwind ridges and the
grey P 9.4, ngnt p Co . final climb in convection prior to final glide. Also, notice in

panel, the wind-strings drop down from the same display Mhe barogram the unusual uniformity of the pilot's flight ege

E:?r;[h?/vgsdtgﬁ;r\;\%ntgs flight would be at ridge-level in 15 knot E;he red Ii/ne Sl;?erimposed over the straight, black diadorea
‘ istance/time)).
The jTT uses the recorded flight trace to ‘fly’ the glider
through the predicted weather. If the flight had relied sotei
Flight plan for 13 October 2009 for random convective lift, a landout was predicted: the flighte
aligned convective and ridge lift in the map loses color and wind strings at the point of thedaind
and no speed is displayed in the barogram (Fig. 7). If the pilo
By inspecting the TOPTHERM forecasts, our experienced loysed aligned lift, once again a landout was predicted ageo1
cal pilot knew that aligned lift would be required to fly any gg1 (Fig. 8, barogram). The jTT ‘pilot’ was unable to return

distance on 13 October 2009. Further, our pilot knew the taskcross the valley (Fig. 8, map). So, the pilot flew much better
should head west from Fairfield using cloud streets to Ciss t than predicted.

Chambersburg Valley and run the first ridge. Then, a return to
the windward ridges on the east side of the valley would com- Forecasts validated using data from
plete the task. 2009 East Coast USA contests

Using the point-and-click feature of jTT, a 339 km task was The GME-TOPTHERM-Java TopTask system was evalu-
entered (Fig. 5, left panel) and the ‘optimum’ start-timedan ated [2] for the northeast USA using meteorological and fligh
‘aligned’ lift boxes were checked (Fig. 5, right panel). As i recorder data collected from glider contests held in thangpr
dicated, the task should start at 1400EST and be completed lsymmer and fall of 2009 in the following states: New York
1809EST with a speed of 82 kph. (Sports Class), Pennsylvania (R2, R4N) and Virginia (RZ8%

lift. If the pilot were to use aligned lift, then the PFD wouitd
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Figure 6: Analysis of the 13 October 2009 flight.
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Figure 8: Validation of the TOPTHERM forecast for aligned lift.

TECHNICAL SOARING 30 VOL. 37, NO. 2 April-June2013



system made useful predictions of the convective boundssrl  ment to let the CBL grow higher and obtain more realistic con-
(CBL) depth, the flight speed and the Potential Flight Disean vective cloud cover and added important seasonal vargetbn
(PFD) with the following qualifications: the latent heat flux (with vegetation being active/devetbpe
not). Two examples of the improved forecasts follow.
e The CBLs developed more slowly and lasted longer than | jechii's flight on 28 May 2012 in his club’s ASG-29/18m
the actual CBLs. (AE) in random convective lift is given in Fig. 10. It can beese
étop figure) a 720 km flight was planned and the predicted flight
speed was 110 kph. The actual flight (bottom figure) was 911 km
at 102 kph; jTT flew the track at 99 kph. This result confirms the
e For flights in random convection, CBL depths were underdocumented satisfactory performance of the system forarand
predicted by 75 m, flight speeds were under-predicted by gonvective lift [6].
kph and PFDs were twice the actual flight distances. Liechti’s and co-pilot Michael Keller's flight on 28 April 22
in their club’s ASH-25 (AM) in wave lift is given in Fig. 11. It
e The JTT successfully predicted flights that utilized a mix- can be seen (top figure) a 860 km flight was planned and the pre-
ture of aligned convective and ridge lift, the longer the&ktas dicted flight speed was 135 kph. The actual flight (bottom fig-
the better the prediction. The actual threshold for weakyre) was 1059 km at 119 kph; jTT flew the track at 140 kph. This
aligned lift seems to be somewhat lower than the thresholgesult demonstrates the pioneering wave simulation desgby
assumed injTT. Liechti [3] needs additional improvement. Finally, Lieohtote

- . . me this flight had the most extreme climb and sink rates he and
These findings are encouraging for setting up the system any-

. eller ever experienced in their gliding activities thatdune
where on the globe. Due to the coarse resolution of the glob? total about FE)OOO hrs 9 g
model, limitations exist for convective lift in extremelgmplex ’ ’
terrain (e.g. Alps, Himalayas), whereas wind generateghat References

lift (ridge, wave) may be predicted anywhere. Improvemants [1] Hindman, E. E., Saleeby, S. M., Liechti, O., and Cotton,
T and Td values have been achieved by adjusting the surface se = . R, “A Meteorological System for Planning and Analyz-
sible heat and latent heat fluxes [2]. This improved preaindi ing Soaring Flights in Colorado USATechnical Soaring
of the CBL growth and the predicted base of cumulus clouds. \p). 31, No. 3, July 2007, pp. 67-78.
Additionally, the assimilation of surface measurementteai-
perature and dew-point should further improve the preaiictif ~ [2] Hindman, E. E., Saleeby, S., and Liechti, O., “Investiga
cumulus (onset, base and depth) as is known from current Ger- ing atmospheric numerical models using meteorological and
man Weather Service operational runs. glider flight recording data, Technical SoaringVol. 37,

No. 1, 2012, pp. 13-18.

e More accurate surface T and Td predictions would improv:
the CBL predictions.

The USA experiment - o o _

The system was evaluated by USA glider pilots flying in thel3] Liechti, O., “Regionalized predictions of aligned upéis
mid-Atlantic and northeast States and Colorado (Fig. 9). To @nd their tuning for planning soaring flightsTechnical
encourage pilot participation, the system on www.flugwetee Soaring Vol. 34, No. 4, 2010, pp. 75-85.
was provided, free-of-charge, for the 2010 soaring season ({4] Liechti, O. and Lorenzen, E., “TopTask: Meteorological
March to 1 November). This invitation was made in the March Flight Planning for Soaring, Technical SoaringVol. 28,
2010 SSA e-news and April issue 8baring Pilots flying in No. 1, January 2004, pp. 1-6.
the regions depicted in Figs. 2 and 9 that wished to evalbate t
system were instructed to contact pcmet@dwd.de and idehtifi [5] Liechti, O., Personal Communication, July 2012.
themselves as a USA glider pilot desiring to participatehia t ] ) o ]
DWD-AUK-CCNY experiment. [6] L|_echt|,_O. et al.', “Verlflcatlon qf thermal forecasts w

Thirty-four pilots signed up and six e-mailed me the results ~ 9lider flight data,"Technical SoaringVol. 31, No. 2, April-
of their evaluation. The evaluations were positive. Neévelgss, June 2007, pp. 42-51.
the system was unavailable for the 2011 season and remains un
available as of this writing because a USA numerical model is
needed to replace the DWD model.

For completeness, an on-line meteorological self-briefing
system for the world’s glider pilots that mimics the GME-

TOPTHERM-|TT system is available at www.xcskies.com.

Addendum

Since the 2010 experiment, Liechti [5] improved the
COSMO-TOPTHERM forecasts by reducing the lateral entrain-
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Figure 9: TOPTHERM forecast for 13 October 2009 for Colorado
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;;" TopTask - Monday, May 28, 2012 (forecast from 06 h UTC) - C:\Dokumente und Einstallungen\Kyra Liechtiljitweather

TOPTHERM Task Flight Map Barogram  Seftings Information
F_z;_gg._ 10:45-17:22 100ka/h | | figen plan olidor index  load  Might polar
F 911lkm 10:59- 57 102km/h 255LHSVL, IGC _ { I =l =]
i O KT R
||| optimum [ alignments E
; ) leg | [bhiaa) 1 | [k %)) [xa/h)
014GISLIFLUE | 10:45 |
FREUDENSTADT 12100 1187 ( 15%) 93
o 5) 107
10z 2]

Metz (244)

Task

TOPTHERM Task Flight

Map Barogram

Settings  Information

T RSH E2 LAl gt Olider.
911kn 10:59-19:57 102kn/h 2S5SLESWL, I6C | 18m
lv| TopTask [ alignments 1
- et pers:
M s =
L
[
!mﬁ
L
|
18
| 0%
oo |
10
Flight ;911 km Metz (244) 280512 AFG.AE ASG_29 HB2351 OPEN

Figure 10: (Top) jTT analysis of a planned five-turn point 720 km flighorfr the northern foothills of the Swiss Alps: departure 1045k
expected finish at 1722h at 110 kph. (Bottom) jTT analysishefftight recorder file: departure 1059h and finish at 1957t0atkph
and distance 911 km. jTT flight along the track: departureSh0and finish at 2010h at 99 kph.
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f'_i‘ TopTask - Saturday, April 28, 2012 {forecast from 06 h UTC) - C:\Dokumente und Einstellungen\Kyra Liechti\jttweather

TOPTHERM Task Flight Map Barogram  Settings Information
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Figure 11: (Top) JTT analysis of a planned four-turn point 860 km fligidrh Sion (CH): departure 0830h and expected finish at 14528%kph.
(Bottom) jTT analysis of the flight recorder: departure 082@d finish at 1719h at 119 kph and distance 1059 km. jTT fligimigathe

track: departure 0826h and finish at 1540h at 140 kph.
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