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Research context and motivation Novel contributions

 Clouds are the largest source of uncertainty in weather prediction and climate science * Direct quantification of turbulent dispersion and diffusion from Lagrangian tracking of flow
« Cloud microphysics: particle nucleation, droplet growth, collision/coalescence, modeling dvnamics inside warm clouds (clear-air cloud-clear-air interface. etc.)
are still well not understood P S —-—— B S
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Figure 3. (a,c) Water droplet diffusion inside cloud and cloud-clear-air interface (mixing).
(b,d) Turbulent dispersion via distance neighbor graph.

* Tracking athmospheric physical quantities
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Figure 4. Temperature, pressure and humidity readings from in-field measurements
with respect to altitude.

Adopted methodologies
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Figure 1. In-field measurement system: context and description.

Addressed research questions/problems

 Tracking small-scale cloud dynamics, observing variations of physical quantites such as
velocity, accelaration, pressure, humidity, temperature, position,...

» Correlation of physical quantities based on their relative positioning * LoRa - low power long range transmission = M ———— ]
« Turbulent kinetic energy spectrum analysis protocol was adopted for wireless sensor - o
* Turbulent dispersion and diffusion inside clouds, clear-air and cloud-clear-air interface network. ’|
* Via distance-neighbor graph function by Richardson L.F. (1926) )
» An innovative Lagrangian measurement technique for atmopsheric observations Figure 5. Packet transmission rate with respect - | |
- Relative position tracking of radiosondes via sensor fusion during their lifetime inside o time and altitude. C iy © T e e
clouds, clear-air and cloud-clear-air interface e . . - : |
. . * Position tracking with sensor fusion: Kalman e R e
* Single radiosonde . } -
. and AHRS filters are used. E3 e
» Cluster of radiosondes ‘ EEEEEEEEEE i
e pr—— —— Figure 6. Processing flow for the relative
o S oY g AHSF?%EER po sition tracking A S
(TRANSMITTER) | | .| READ PHT | PREPARE DATA || SEND DATA | ! arsomn
____________________________________________________________________ * Distance neighbor graph function analysis by Richardson L.F. (1926)
R i 1 (0 0 o/ a0 ©)
S | Quatt = 5 Dnny1 + Dipr + Doy + o+ DNyy) - 22 = (F(l)ﬁ) F(l,€) ~ C /3 143
Figure 2. Radiosonde system processing flow. * In-field measurement with a large cluster of radiosondes inside warm clouds (clear-air,

cloud-clear-air interface)
 Jesting and validaion
Minimize packet losses by improving tranmission and data acquisition system
Improve accuracy of the relative position tracking
Application of the measurement technique in relevant turbulent ambients, such as:
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Commercialization of the measurement system
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