
Meteodrones – Revealing the Unknown of the Planet Boundary Layer
Dr. Martin Fengler, CEO
 
E-mail: mfengler@meteomatics.com

Meteodrones to Master the Weather.	



Meteomatics Company Profile

•  Weather service provider

•  Offices in Berlin & St. Gallen (Switzerland)

•  Employees with strong backgrounds in physics, 
mathematics and computer sciences

•  Over 10 years of experience, customers in various 
sectors

•  Specialized on industrial weather forecasts

•  High-resolution local weather models and data 
distribution
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Improving PBL data situation
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Adding drone data
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Meteodrone
Parachute Rescue System

Technology

First private company that retrieved the BVLOS approval for mini UAV.
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Rescue System

Rescue System at high wind speeds.
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Approval from FOCA
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Flight track in Google Earth
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Statistics of Payerne 2.0

•  101 BVLOS flights 
•  58 flights between 1-1.5km AGL
•  more than 88km climbed vertically
•  more than 180km total flight distance
•  ca. 22 flight hours 
•  Standard deviation ca. 2,5m 
•  Maximum distance to track  

center ca. 13m  
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Flights 18./19.7.2014

Weather conditions

-  High pressure
-  No clouds 
-  Hot during night
-  Ground inversion at night
-  Calm
-  High planet boundary layer
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Test flights 18.7./19.7 2014
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Test flights 18.7./19.7 2014
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Test flights 18.7./19.7 2014
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Test flights 18.7./19.7 2014
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MWR Comparison 18.7./19.7 2014

MWR data kindly provided by Giovanni Martucci and Alexander Haefele, MeteoSchweiz.
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LIDAR Comparison 18.7./19.7 2014

LIDAR data kindly provided by Giovanni Martucci and Alexander Haefele, MeteoSchweiz.
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Radio sounding comparison 19.7. 0z

Legend:

-  Meteodrone (red, blue)
-  Balloon (purple, cyan)

Results:

-  Temperature almost equal
-  Meteodrone humidity sensor  

seems to be slightly quicker 
than balloon 
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Flights 20./21.7.2014

Weather conditions

-  pressure decreasing
-  mists/fog in the morning 
-  windy
-  diffuse planet boundary layer
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Test flights 20.7./21.7 2014
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Test flights 20.7./21.7 2014
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Flying	simultaneously	for	the	first	=me:		

Measurement Campaign 2.-14. July 2015
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Lift off in Altenrhein airport



Statistics: 1.7-14.7.2015

Summary:

•  Total number of soundings: ca. 450
•  Total height distance (upwards): ca. 350 km
•  Total flight hours: ca. 71 hours
•  Total flight distance: ca. 700 km
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Resolving local wind phenomena

Observing effects from Alpine pumping:



First	results	from	assimila=on	experiments	with	Meteodrone	data.		
	
Model	setup	
•  WRF-ARW	forecast	model	for	Switzerland	
•  Model	resolu=on:	1kmx1km	
•  Ini=aliza=on:	ECMWF	00z	and	12z	runs	
•  Data	assimila=on:	Four	Dimensional	Data	Assimila=on	(FDDA)	(obs	nudging)	

Meteodrone	data	
•  Shown	are	two	cases,	with	measurements	at	three	sites	for	at	least	four	con=nuous	

hours.	
•  Flight	height:	up	to	1200m	AGL	
•  Parameters:	Temperature,	dew	point,	wind	speed	/	direc=on,	pressure	

WRF assimilation



Init	Date:	2015-07-13	00z	

Meteodrone	Sites:		
Altenrhein,	Amlikon,	Schänis	
	
Assimila3on	Window:	00z	to	04z	
	
Number	of	Profiles:	

•  Altenrhein:	12	
•  Amlikon:	14	
•  Schänis:	11	

	
Number	of	assimilated	values:		
ca.	20000	



Rela=ve	Humidity,	ML=5	(ca.	377m	AGL)	
	

RH(WRF_DA)	–	RH(WRF_noDA)											[%]	

Init	=me:	2015-07-13	00z	



Temperature,	ML=5	(ca.	377m	AGL)	
	

TL(WRF_DA)	–	TL(WRF_noDA)											[°C]	

Init	=me:	2015-07-13	00z	
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Special thanks go to FOCA & MeteoSwiss!

Thank you very much!


