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WHY CLOUDS?

Cloud characteristics depend on long-
range multidisciplinary processes.
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MICRO-SCALE: Collision of MACRO-SCALE: Thousand-
micron-sized droplets and particles of-meter scale of airflow

dynamics

* Challenge for weather
prediction and climate
. moc_ielllng )
* Limited knowledge about
in-cloud turbulence
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RESEARCH &
Field DEVELOPMENT ACTIVITIES

experiments

Requirements:
Lightweight (=20 grams)
Compact size (= @ 20cm)
Low cost
Low power
Environmentally friendly (as
much as possible)
Expendable
Accurate
Microprocessors and solid
state sensors
Ability to follow small scale
turbulence fluctuations inside
clouds and in surrounding air
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Innovative
atmospheric
mini-radio
probes

Laboratory and
numerical
simulations

New cloud
Lagrangian-based
fluctuation datasets

Design and

development of .
advanced fast Velocity MEMS

temperature probes
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Ground station 3
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Radio probes
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RESULTS

WORKING PRINCIPLE

Electronics

Balloon

Ground station 1
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FUTURE WORK
Velocity
Acceleration
Turbulence
Pressure fluctuations
Temperature

Humidity

Fluid-dynamic behavior as a
particle to follow fluctuations

Ground station 2

Storage and post-
processing
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ELECTRONIC SYSTEM CONFIGURATION

Radio probe

Temperature,
] Humidity &

Pressure
sensors Data acquisition and
control system

Receiving and ground station

) Data acauisiton LY==
and control ~—
system > -

Storage,
visualization and post-
processing unit

EGU General Assembly 2020. Online | 4-8 May 2020




INTRODUCTION RESULTS FUTURE WORK

FIRST RADIOSONDE PROTOTYPE

5c¢cm

N
Vv

AN
COMPLETE

Atmospheric Radioprobe
Version 1.2
MP 2619

5cm |

Board layout. Bottom view Radiosonde’s electronic board

Characteristics:
Dimensions: 5¢cm x 5 cm
Weight = 7 grams (without battery)
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CALIBRATION AND MEASUREMENTS

® Transmitter position |
P1=376m
P2=616m
P3=839m

temperature,
pressure and
humidity sensors

TX
(in movement)

Communication link measurements

Communication link. Umweltforschungsstation  gme balloons. A. Mater Bi balloon
Schneefernerhaus, Mt. Zugspitze B. PLA balloon (T.C. Basso et. Al,
2019)

Sensor measurements. open environment
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WHAT IS NEXT:

* Further laboratory and field measurements campaigns

« Further size and weight optimization of the radioprobes
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Thank you!
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