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Outlook

Why aiming towards challenging operational
observations?

Experimental setup ' R

Results & their utilisation
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Drones, little assistants of
meteorology

WMO states that there is a gap
In observations below 3 km

 FMI aims producing operational
drone-borne observations
 Autonomous system
3'd party operators

Crowdsourcing
Readiness for IOP-measurements
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Measurement setup

 What is influence of drone to
observations?

« DJI Matrise 600 pro

 Vaisala RD41 dropsonde

* Total flight time ~10 min

* Flight height 450 m

» Ground station for autonomous operation
« 2 weeks of observations (34 flights) in September 2019
» Reference observations: radiosounding & AWS
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Drone-borne drop-sonde versus
radiosounding
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Investigating sources of uncertainty

* Temperature inversion layer, cloud, small scale fluctuations

« Horizontal wind has main contribution on ventilation
* With increasing wind speed bias in observation decreases
* From 6 m/s upwards

« Comparison against reference data

* Hoovering in a fixed position results in strongly fluctuating
observations

» Tower/sounding better reference during flight
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Ongoing experiment

* Does these observations make impact on (aviation)
weather forecasting?

* 30 km upwind from an airport

- 3'd party operation over 6 months

- 2 profiles of T, RH, P per hour S

- Data presented as sounding data on forecaster’s workstation
« Formation of thunderstorms 3
* Formation of fog

* Assimilation & NWP evaluation — collaboration with
ECMWEF
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Can drone-borne observations be used
operationally?

Drones are good platforms for reasonably
accurate atmospheric observations

In our setup, descend data

will be utilised &
knowing bias & uncertainty Ny -

Need for robust autonomous ¢
system « required manpower '/
Detalled results will be published
online later this year
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INVITATION to Pallas Cloud Experiment 2019

Pallas is Atmosphere-Ecosystem Supersite located in Finnish sub-Arctic region (67°58’ N, 24°07° E)
UAV intensive campaign September 16th-27th —focus on aerosol and cloud properties, meteorological

parameters and GHGs

Generous TEMPO D airspace of 7x7 km with ceiling altitude of 2 km, centered around Sammaltunturi research station
- permission to fly Beyond Visual Line Of Sight (BVLOS) - through clouds or long transects.

Contact: Anne Hirsikko or David Brus (david.brus@fmi.fi)
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Facebook: Pallas Cloud Experiment

YouTube: FMI-drone
Twitter: #fmi drone
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