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Multi-RPA
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The French National School of Meteorology (INP-ENM)
develops active teaching and learning of the use of
RPA in meteorology.
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Students internship projects
» instrumentation,

> website development,

> data analysis,

> participation in field campaigns

Humidity calibration system for lab and field

nebulizer

Reference sensor
Calibrated Vaisal
# HMP110

Valve 3

Valve 1

Calibration coefficients stored in Meteostick 4_ Eum -'EX
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Precision measurement board (ENAC Paparazzigs-)
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<module name="spi_master"/>

<module name="pwm_meas" />

<module name="meteo_stick">
<configure name="MS_SPI_DEV" value="SPI1"/=
<configure name="MS5_PRESSURE_SLAVE_IDX" value="0"/>

Engineering class preparing the RPA, the ground station and the sensors

Testing the systems before  Instrumented RPA First launch
assembling ready to fly

<configure name="MS_DIFF_PRESSURE_SLAVE_IDX" value="3"/>
<configure name="MS_TEMPERATURE_SLAVE_IDX" value="2"/=>
<configure name="MS_HUMIDITY_PWM_INPUT" value="PWM_INPUT1"/>
<configure name="MS_EEPROM_SLAVE_IDX" value="4"/>

</module=

="pprzlog"/>

="tlsf"/=>

me="logger" type="sd_chibios"/=>

<module name
<module name
<module na

RPA humidity
A -

Website development

ne
Autopilote Paparazzi
Le projet VOLTIGE utilise le logiciel libre et open-source Paparazzi
pour I'automatisation de ses vals.

Meteorological conditions for RPA flights:
students use their knowledge in meteorology
(ISARRA16 flight campaign meteo briefings)
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Profils verticaux du vol de 12h28 le 04/07/17
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«  Vertical profile
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BACC+ : STABLE BOUNDARY LAYER

» Long term measurements in Landes for
boundary layer and fog studies => step
toward operational activities

» Boundary layer evolution
» Around 100 flights by the end of 2017
» Single operator + car

Campagne BACC+
Vol xeno_3 x3163431 du 08/12/2016
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In the field (P20A Lannemezan) to make the measurements Data analysis .
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Mast vs RPA measurement

[ 900 hPa
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Measurement-model comparison for inversion height
AROME limited area operational model
12TU run vs 12TU RPA observations
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BURE : FOG CAMPAIGN
» Single operator + car

am CERDANYA : STABLE BOUNDARY LAYER
» Flights up to 1000 m AGL (every 20 min)

' » Boundary layer evolution

» 2 to 3 soundings per hour

» T and RH measurement, wind estimation during —— “
spirals ascents p—— S ——
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Engagement of students

Benefits for the research lab :

» add educational component

» outreach via university newsletters

> link research and operational meteorology

» unlock creativity, add interesting new vision and
motivation to the projects.

Benefits for the university :
»develops active learning experience
creates motivation and encourage team building

Contact : gregoire.cayez@meteo.fr
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