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Method & — Our model = microphysic 1D + lagrangian trajectories
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Method ©

Stratéole-2 :

French-US project

tratéoled

50 long duration SPBs in 3
campaigns (2019-2024)

Study climate processes in
the tropics, Troposphere
/Stratosphere interactions,

dynamics| ,[transport] and

+ quasi lagrangian !

— Balloons measurements for GW T° fluctuations

Measurement Instrument type

In-situ sensors + GPS receivers
mopen—cellspeclmmemr

In-situ sensors + GPS receivers

‘Water vapor and carbon dioxide mixing ratios
Temperature profile down to 2 km below the balloon
Pressure, temperature and winds

Particle size distribution

Profile of temperature, water vapor and aerosol down to 2 km below the balloon

TTL3

Aerosol counter
Reeled-down temperature sensor, Lyman-a hygrometer and back scatter sonde

Pressure, temperature and winds In-situ sensors + GPS receivers

Cirrus cloud

High-precision position/winds and profile of temperature down to ~5 km altitude

Radiative fTuxes

Pressure, temperature and winds

STR1 Backscattering lidar
GPS radio-occultation
Broadband UV-vis and IR radiometers

STR2

In-situ sensors + GPS receiver
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Method & — Computing T° fluctuations

Pressure perturbation linked to

o= —pgép balloon vertical displacement
perturbation
Balloon quasi-lagrangian : f /cp + 8T/8Z

from isopycne to isentrope - g/R A aT/az

g 4

T — —69 fast temperature fluctuations :
Cp adiabatic gradient




Method ® — RECAP = our simulations

NO WAVE WAVES
420, 420,

geometry 6 columns 6 columns

15m thickness 15m thickness
time, 72.2h 51.5h
ascension ~130m ~92m
mean ascent 0.5 mm/s 0.5 mm/s W
waves disturbances 0 sigma = 20 m/s W’



Mean ascent ® — Evolution of ice in time and altitude

w = 0.5 mm/s

Evolution of the ice mass le—11
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Impact of gravity waves ® — Evolution of ice in time and altitude

w = 0.5 mm/s
n parcels =420, ncol=6

time simulation=52h 1o
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Impact of gravity waves © — |ce population

10° ice number (/L)
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distribution of ice crystals and a
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Method = — Our set-up
Modele

Sedimentation :

For spherical particles, following different regimes
depending on Re

sedimentation speed (m/s)

Re<1.e-2 Stokes-Cunningham regime

Re> 1.e-2 Hannes and Boehm

radius(m)

Simplified mixing :

Wind shear (s) of 10 m/s/km

If horizontal displacement (d) > 2 L

— Random mixing att=L* (2) * 1/(s*H)




Impact of gravity waves & — |ce population

Altitude evolution le-8 Time evolution
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