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QUOTE

Joachim KUETTNER: 
“(Scientific) soaring 

adventures ... or how 
stupid behaviour 

sometimes ends in new 
findings” – Bayreuth 

1999

Schweizer 2-25 sailplane. Rear seat: Harold Klieforth. Front seat: Joachim Kuettner

Source: https://www.pa.op.dlr.de/ostiv/Activities/bayreuth1999.htm 
https://www.mountain-wave-project.com/pilotreports/Joach_Kuettner_pilotreport.html

https://www.pa.op.dlr.de/ostiv/Activities/bayreuth1999.htm


BACKGROUND

NOT AN IMPRESSIVE 

PERFORMANCE (108 KM 

WEGLIDE DISTANCE WITH 53 

KM/H IN 2H:12 MINUTES)

IT IS FOR SURE ONE OF THE 

MOST INTERESTING FLIGHTS 

I'VE EVER MADE.



A FEW PICTURES FROM THE FLIGHT
WEINHEIM-BERGSTRAßE - 17 MARCH 2019

Photo: Tudor Văcărețu

Photo: Tudor Văcărețu



A FEW PICTURES FROM THE FLIGHT
WEINHEIM-BERGSTRAßE - 17 MARCH 2019

Photo: Tudor Văcărețu

Photo: Tudor Văcărețu



https://www.youtube.com/watch?v=X8ZTfNq6yuk



WAVE MODELS





https://skybrary.aero/articles/mountain-waves

https://www.atsb.gov.au/publications/2005/mountain_wave_turbulence

https://www.boldmethod.com/blog/lists/2024/11/four-ways-to-recognize-mountain-wave-from-the-air/

https://wx.erau.edu/faculty/mullerb/Wx365/Mountain_waves/mountain_waves.html

https://www.brisbanehotairballooning.com.au/mountain-waves/

https://www.tadpolewebworks.com/web/library/mtnwave.html

https://chessintheair.com/what-is-wave/

https://szdallstar.com/en/news/records-in-canada-and-wave-flying-in-scotland

https://www.aviationweather.ws/099_Mountain_Wave_Soaring.php

https://resources.eumetrain.org/data/4/452/print_4.htm

https://www.eoas.ubc.ca/courses/atsc113/flying/met_concepts/01-met_concepts/01b-special-clouds/rotor.html

http://www.pilotfriend.com/safe/safety/mountain_wave.htm

SOURCES WAVE MODELS:

https://skybrary.aero/articles/mountain-waves
https://www.atsb.gov.au/publications/2005/mountain_wave_turbulence
https://www.boldmethod.com/blog/lists/2024/11/four-ways-to-recognize-mountain-wave-from-the-air/
https://wx.erau.edu/faculty/mullerb/Wx365/Mountain_waves/mountain_waves.html
https://www.brisbanehotairballooning.com.au/mountain-waves/
https://www.tadpolewebworks.com/web/library/mtnwave.html
https://chessintheair.com/what-is-wave/
https://szdallstar.com/en/news/records-in-canada-and-wave-flying-in-scotland
https://www.aviationweather.ws/099_Mountain_Wave_Soaring.php
https://resources.eumetrain.org/data/4/452/print_4.htm
https://www.eoas.ubc.ca/courses/atsc113/flying/met_concepts/01-met_concepts/01b-special-clouds/rotor.html
http://www.pilotfriend.com/safe/safety/mountain_wave.htm


MY IDEA OF HOW WAVE SHOULD LOOK LIKE

Photo: Iulian Sorin Chișu, Wave in RomaniaSource: https://skybrary.aero/articles/mountain-waves



HOW IT ACTUALLY LOOKED

Source: Modified version of the image from: https://www.gliding.co.uk/wp-content/uploads/sites/3/2022/07/15C_Wave_Flying-1st-Review.pdf

Photo: Tudor Văcărețu



WAVE RESONANCE
SOURCE: BASED ON SCREENSHOT FROM GOOGLE EARTH



WORD OF THE DAY: STAUBEWÖLKUNG

Source: https://www.dhv.de/media/jahre/2024/07_wetter/Wetterwissen/DHVmagazin_Artikel/F%C3%B6hn/6_2011_172_stau_und_foehn.pdf



TERESTRIALLY 

INFLUENCED CLOUD 

SHAPES ON 

SATELLITE PHOTOS 

OF CENTRAL EUROPE

AUTHORS: KLAUS WIESNER AND FRITZ FEZER



If you know what I know, you know what I mean…
Photo source: https://ulrichprinz.de/air/ch/Alpstein/index.html



Source: Sky Full of Heat – Sebastian Kawa



Source: Terestrially Influenced Cloud Shapes On Satellite photos of Central Europe - Klaus Wiesner and Fritz Fezer



Terestrially Influenced Cloud Shapes On Satellite photos of Central Europe - Klaus Wiesner and Fritz Fezer





16 JANUARY 2025
SOURCE: HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/



17 JANUARY 2025
SOURCE: HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/



04 FEBRUARY 2025
SOURCE: HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/



SOME AIR AND 

GROUND 

OBSERVATIONS



AREA OF FOCUS
WIEHENGEBIRGE, WESERGEBIRGE, ITH, HILS

https://commons.wikimedia.org/wiki/File:Karte_Niedersaechsisches_Bergland.jpg



13 JANUARY 2025
SOURCE: HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/



CLOUD BARRIER – LOW CLOUDS ON THE NORTH SIDE
PHOTO: JOHANNES NÄHR / 19 JANUARY 2025

HTTPS://AC-MINDEN.DE/2025/MIT-DEM-FALKEN-AN-DEN-BROCKEN/



CLOUD BARRIER – LOW CLOUDS ON THE NORTH SIDE
PHOTO: JOHANNES NÄHR / 19 JANUARY 2025

HTTPS://AC-MINDEN.DE/2025/MIT-DEM-FALKEN-AN-DEN-BROCKEN/



CLOUD BARRIER – LOW CLOUDS ON THE NORTH SIDE
SOURCE: WINDY / FERNSEHTURM-PORTA.DE/WEBCAM



CLOUD BARRIER – SATELITTE VIEW
19 JANUARY 2025

SOURCE: HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/



CLOUD BARRIER – SATELITTE VIEW
19 JANUARY 2025

SOURCE: HTTPS://WORLDVIEW.EARTHDATA.NASA.GOV/



CAP CLOUD – 10 SEPTEMBER 2019
VIEW FROM MINDEN, THE NORTHERN SIDE OF THE RIDGE WITH A VIEW TOWARDS SOUTH-WEST

PHOTO: JOHANNES NÄHR



Weather 

Forecast

Porta-

Westfalica

10 September 

2019

Source: 
www.topmeteo.de



CAP CLOUD – 04 SEPTEMBER 2020
PORTA-WESTFALICA, THE RIDGE UNDER THE CAP CLOUD

PHOTO: JOHANNES NÄHR



Weather 

Forecast

Porta-

Westfalica

04 September 

2020

Source: 

www.topmeteo.de



LOW ALTITUDE KELVIN 

HELMHOLTZ CLOUDS
PHOTOS: JAN FELIX HORST & ANDREAS PADITZ, 07 SEPTEMBER 2020

Link: 

https://www.facebook.com/friedrich.fost/posts/pfbid021boMVz

NmpCpFN6Q4sU7NWTW8ReLm2jFfvbhjqv6hR1goV6oxzx1tzo

sepbnSrzsil



LOW ALTITUDE KELVIN HELMHOLTZ CLOUDS
PHOTO: JOHANNES NÄHR, 07 SEPTEMBER 2020



Weather 

Forecast

Porta-

Westfalica

07 September 

2020

Source: 

www.topmeteo.de



SHEAR GRAVITY WAVES

Source: Turbulence: A new Perspective for Pilots by Peter F. Lester



HIGH ALTITUDE KELVIN HELMHOLTZ CLOUDS
09 FEBRUARY 2020

PHOTO: TUDOR VĂCĂREȚU - HTTPS://WWW.WEGLIDE.ORG/FLIGHT/224743



Numerical simulation of Kelvin-Helmholtz instability
Source: https://en.wikipedia.org/wiki/Kelvin%E2%80%93Helmholtz_instability

HIGH ALTITUDE KELVIN HELMHOLTZ CLOUDS

09 FEBRUARY 2020

Photo: Tudor Văcărețu

Photo: Tudor Văcărețu Photo: Tudor Văcărețu



Link: https://www.facebook.com/patrick.liebold.5/posts/pfbid02E4SgxH6agGzVUGzfpLXMH1ZJiuggxZWTmsWcYnN4YjptAN7e42Px4woWQF9C6EFYl



WEAK WIND AND A SHY WAVE
Early Bird Gets the Worm

Source: https://www.weglide.org/flight/348661



Source: https://www.weglide.org/flight/348661



WEAK WIND 

AND A SHY 

WAVE

STEFAN HÄNSCHEN

JAN BORNEMANN

Source: https://www.weglide.org/flight/348661



https://www.weglide.org/flight/24839



STRONG WIND AND A BOLD WAVE
15 NOVEMBER 2020

PHOTO: TUDOR VĂCĂREȚU - HTTPS://WWW.WEGLIDE.ORG/FLIGHT/24839



https://www.weglide.org/flight/39010



LOW LEVEL SMALL SCALE BANNER CLOUDS

Source: https://www.weglide.org/flight/39007

Photo: Tudor Văcărețu Photo: Tudor Văcărețu



LOW LEVEL SMALL SCALE BANNER CLOUDS

Source: https://www.researchgate.net/figure/Schematic-showing-the-main-features-of-a-banner-cloud-in-a-vertical-section_fig10_29628523



LOW LEVEL SMALL SCALE BANNER CLOUDS

Photo: Tudor Văcărețu Photo: Tudor Văcărețu



LOW LEVEL SMALL SCALE BANNER CLOUDS

Photo: Tudor Văcărețu

Photo: Tudor Văcărețu



Photo: Tudor Văcărețu



https://www.youtube.com/watch?v=CKpWe3XCJcw



https://www.youtube.com/watch?v=2JuXaIg2cIM



QUESTIONS OR

DISCUSSION?

Feel free to ask

A very big thank you to those who 

took the pictures and sent them to me or made them 

available online:

• Johannes Nähr

• Stefan Hänschen

• Jan Bornemann

• Friedrich Föst

• Andreas Paditz

• Jan Felix Forst

• Patrick Liebold

• Sorin Chisu
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