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The aim of the expedition was originally to explore the ñvolcanicò thermals. 

Situation at 9 am, Volcano Miscanti (5.910 m), no wind

Cumulus base above 8.000 m



Light Easterly flow: the Bolivian winter comes early afternoon
1 pm LT, Volcano Licancabur is unflyable 3



Bolivian winter : forecast for 16 Nov. 3pm LT. Small inversion around 500 hPa, 
moist air until 280 hPa, clouds for sure. Flow E-NE above inversion layer.  Total 
cloud cover at 2 pm, no flight

9 am

3 pm

Cu base early morning

7.200 m

9.000 m

12.000 m
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The wind rose in Calama, November 2018.
Some hope for dynamic lift with westerly flow
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Aeronautical map

Only 4 airports in 
350 km

Observe the 
ñpuncto triplo ò to 

easily find the place

Calama

San Pedro

Minsal

Antofagasta

Bolivian Restricted 

Airspace SFC - 245

Argentina

Flying area

Coposa

Puncto triplo
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Tropical cross section of Atacama desert from the Ocean to the volcanoes7
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Escape col @ 4.500 m

Alt. 2.410 m

San Pedro airstrip made our flights much safer



First contact with conventional

Rebound gravity wave

The SW breeze 10-15 kt was not sufficient 

to produce ridge lift (V. Sairecabur)
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1st flight with light westerly breeze: no ridge lift but good wave

Calama 100 km

Ground alt. 4.500 m

(Bolivia)

West

North
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Always using the light W-SW breeze 10-15 kt 

I succesfully found convergence lift

on the lee side of conical volcanoes 

(V. Licancabur)



1st dynamic flight, climbing the Licancabur on the lee 
side in convergence
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And this is how it looked like, around 6.000 m

5.916 m

West
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We eventually could fly convergence lift on the lee side of every 
conical volcano

7 Nov. 2019

West

San Pedro

V. Chiliques
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Flight using only convergence lift on 
the lee side of every conical volcano

Without being able to climb above 
their top

But sufficient to make a beautiful 
touristic trip

The first humans to overfly Atacama 
volcanoes without an emgine!

7 Nov. 2019

V. Sairecabur

V. Licancabur

V. Chiliques

V. Aguas Calientes

V. Camarachi



METEOROLOGICAL SUPPORT AND FORECAST

Almost non existing (except Skysight)

ÅNO historical data

ÅNO front passing at our latitude

ÅNO fast air flow

ÅNO change in 500 hPa geopotential (= ground)

ÅNO change in the sky at Calama (30 days blue sky)

ÅNO help from European meteorologists
16



After 3 weeks, we started to watch carefully at 
«weak signals» for westerly flows at all altitudes

ÅJet streams, far away to the South (500 -1.000 
km)

ÅThe 500 hPa geopotential was unusable 
(ground altitude!)
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The 500 hPa map is of no use, always the same

Tropic of 
Capricorn

2.200km
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Flying area

Watching the jet streams, even far South (here 500 km)19



Flying area

The SIGWX 
map was 

very useful to 
understand 
the global 

weather and 
the nearby 
jet streams
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Retrospective forecasting (re-forecasting)

ÅSince I had no time and no tools to fully 
understandand forecast what was happening, Matthew 
Scutter (SkySight) first and Ezio Sarti later (MeteoWind) 
agreed to rebuild the GFS and WRF data base for the 6 
most interesting days and make their software available 
for any post-flight analysis.

ÅEzio, a professional meteorologist, was of great help in 
technical advising. See http://www.meteowind.com/
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Retrospective forecasting by Ezio Sarti 26 Nov 2019
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Re-forecasting by SkySight: no wave, 12 kt W-NW wind at 6.000m
Observe the temperatures: totally wrong (never freezing)

7 Nov. 2019
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Nov 26th, SS shows forecast for wave

ÅWeak but present in the North (V. Sairecabur)

ÅStronger in the South
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Flying area

For wave, 
SkySight was 
always the 
best option

Ex. 26 nov
@ 6.000 m

@ 2 pm

O
Next photo V. Sairecabur
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Nov 26th, SS shows forecast for wave

ÅSkew-T shows a very dry layer 5-9 km, then nearly 
saturated around 11 km, where lenticulars developped

ÅTemperature totally wrong, was 10-15ÁC higher 
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26 Nov 16:00 LT ïWave retrospective forecast by SS + Skewt-T

V. Sairecabur. Notice moisture stratified flow

Wind was true but temperatures 10ÁC higher.



Bingo! - V. Sairecabur Looking South @ 8.000 m

The local topography alone cannot justify such a huge oscillating system

26 Nov 16:11 LT 28



V. Sairecabur looking North @ 8.000 m

These ñpseudoò lenticulars are typical of a hydraulic (Bidoneôs) jump

26 Nov 15:55 LT
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The higher we climb, the stronger the lift 

7,6 m/s @ 8.048 m ïEnding climb for safety reason (O2)

26 Nov 17:08 LT
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Looking South @ 8.000 m

These ñpseudoò lenticulars are typical of a hydraulic (Bidoneôs) jump

26 Nov 18:11 LT



San pedro

Primary jump

(used by glider)

Main jump

(unusable)

Sat view at 18:50 LT 26 Nov. Hydraulic jumps everywhere!

X Photos
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26 Nov 18:11 LT ïThe sky seen from San Pedro

Typical of a hydraulic (Bidoneôs) jump, likely generated from the ñupwards 

stepò (2.400 to 4.500 m abruptly), the stratified flow and the synchronism 

between the thermal breeze and the geostrophic wind



Nov 27th, SS shows forecast for wave

ÅSS shows weak waves along the volcanoes, which was 
true with increase strength with time, all in blue

ÅSkew-T shows a very dry layer 5-9 km, then nearly 
saturated around 11 km, where lenticulars developped

ÅTemperature at 8.000 m km was 13ÁC higher than 

forecast

ÅFound an interesting view mid afternoon
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27 Nov 17:30 LT ïWave re-forecast by SS + Skewt-T

V. Sairecabur. Notice moisture stratified flow. 

Wind was true but temperatures were 13ÁC higher.
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27 Nov 20:06 LT ïclose to ALMA @ 7.900 m

This jump is unreachable: too far away, not landable

We flew the whole afternoon in blue wave


