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Meteodrones to Master the Weather.

Meteodrones

Dr. Martin Fengler, CEO
mfengler@meteomatics.com
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a Your Experts in Weather Data Processing.
« Weather service provider since 2012

GERY

o Offices in St. Gallen & Berlin

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

« Customers in various sectors
« Specialized on industrial weather forecasts

* Focus on high-resolution local weather models and
data distribution and accessibility



Improving PBL Data Situation
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Adding Drone Data
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Meteodrone ,Classic® — BVLOS approved

Component to stay in
reserved airspace Parachute Rescue System

« > 2'000 flight hours
« > 14°000 vertical profiles

Wind measurement
using aircraft pitch & roll.
White strobe (visibility >3km)



Rescue System

Rescue System at high wind speeds.




Flight Track in Google Earth




Amlikon 5.6./6.6.2017
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Temperature in Amlikon.
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Relative Humidity in Amlikon.
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idity in Arnlikon.

Amlikon 6.6.2017 5z
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Temperature in Amiikon

Relative Humidity

100% Relative Humidity

Shallow Fog: Only 150m thick!

Ground inversion

Temperature




Amlikon 6.6.2017 5z — remote sensing situation

Satellite IR image Satellite visible image Satellite ,fog product”
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01/08/18 04:00 01/08/M18 05:00

01/08/18 03:00

Meteodrone Temperature in Amlikon (415m ASL).
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Humidity
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Meteodrone Relative Humidity in Amlikon (415m ASL).
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ind Speed and Direction [m/s] in Amlikon (415m ASL).
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Inversion
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Temperature in Amlikon.
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Resolving ,Lake Effect”

(Lake Constance)

i TAG,

NISS1K

PR 2017 002 Draninitatinn N2h

AG, 18. APR 2017 06Z

Unfall mit 10 Autos auf A1 wegen
Schneeregen

Auf der A1 bei Meggenhus SG staut sich der Verkehr. Wegen rutschiger Fahrbahn sind mehrere
Fahrzeuge kollidiert.

~ o
souveran

Visana gratubert dem SC8
2ur Titetverteidigung. Weiter so!

1|2 Kollision im Morgenverkehr: Auf der A1 bei Meggenhus SG sind 3

Fahrzeuge verunfallt. (18. April 2017) Bild: Leser-Reporter 20 Min|
Bilder)

Auf der A1im Kanton St. Gallen hat sich i
um 6.50 Uhr ein Unfall mit mehreren Einzg
ereignet. «Acht Autos und zwei Lieferwage]
verwickelt», sagt Gian Andrea Rezzoli von (
St. Gallen auf Anfrage von Bernerzeitung.c
Kollisionen ereigneten sich von St. Gallen a
St. Margrethen circa einen Kilometer vor d¢
Lincolnsberg auf einer Linge von ungefahr

Aktualisiert vor 17
Minuten ©Update
folgt..




Fresh Snow — precise and consistent

ITTWOCH, 18. APR 2017 06Z

Modell: SWISSTK

Run: 18, APR 2017 12Z
Offset: 018 Fresh Snow 03h [cm]

L

MITTWOCH, 19. APR 2017 06Z

Modell: SWISS1K

Run: 18. APR 2017 00Z
Offset: 030 Fresh Snow 03h [cm]

o1

Lot s e e e el B2 A A S B 25 U SRR AR A

St. Gallen




28.4.2017 Fresh Snow — precise, loc

FREITAG, 28. APR2017 12Z @&

Modell: SWISS1K

Run: 27. APR 2017 00Z
Offset: 036 Fresh Snow 12h [cm]

Snow amount was forecasted 36hours ahead!

al and consistent

Wetter

Chaos auf Ostschweizer
Strassen nach Schneerekord in
St. Gallen

ST. GALLEN - 5G - Dutzende Verkehrsunfélle und umgestiirzte Bdume hielten Polizei
und Feuerwehren auf Trab. In St. Gallen fielen rund 30 Zentimeter Neuschnee, Das
ist ein Rekord, wie der Wetterdienst SRF Meteo meldet.



Satellite Cloud Cover

SWISS1k without Meteodrone data
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Modell: SWISS1K
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Meteodrones in Schaffhausen, Amlikon, Marbach until 3z
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5.4.2017 — Morning Fog at Lake Constance: 5z & 6z

SWISS1k with Meteodrone data
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Removing Fog where no Fog is supposed to be...

Drohne Operationell
Cloud cover from Cloud cover from
600 to 2000 m MSL 600 to 3000 m MSL Difference in cloud cover at
2017-05-24_07:00:00 2017-05-24_07:00:00 2017-05-24_07:00:00
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False Fog

Fog disappeared

IR satellite image



Low Clouds / Fog
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Cloud cover from Cloud cover from
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Thunderstorms In St. Gallen 29./30.5.2017

Swisslk was the only model. Forecasted 23 hours ahead!

Drohne Operationell Difference in 1hRRR at at
1hRRR until 2017-05-29_23:00:00 (+23) 1hRRR until 2017-05-29_23:00:00 (+23) 2017-05-29_23:00:00 (+23)




Hailstorm at Thun 31.5.2017

15:00

31. Mai 2017 +00:00

MITTWOCH, 31. MAY 2017 15

Modell: SWISS1K

Run: 31. MAY 2017 00Z ti
o‘.i's’e:_- P Radar Reflectivity [mm/h]

Severe hail storm at Thun:
Forecasted 15 hours ahead!




Water Spouts at Lake Constance 3.9.2017

SWISS1k was the only model that showed the water spout pattern
through all model runs consistenty: Over +51hours ahead!

METEO

Jurg Zogg & Christoph Siegrist

Modell: SWISS1K Modell: SWISS1K
Run:02. SEP 2017 122 Radar Reflectivity [mm/h] A 01 SEP 2017 122 Radar Reflectivity [mm/h]
LT +16hours LT +41hours

#SRFAugenzeuge

Modell: S\SNISSIK Modell: SglISSIK
Run: 02. SEP 2017 002 Radar Reflectivity [mm/h] Run: 1. SER 2017 002 Radar Reflectivity [mm/h] M B
Oftset: 032 Ofset: 651 rug g m an n

LT +32hours LT +51hours
-~ WASSERHOSE UBER DEM BODENSEE



Meteodrone SSE (,Severe Storms Edition®)




Meteodrone XL




Measuring Black Carbon in Misox 2017

Contract with Kanton Graublinden 2 e AP S |

« Temporal and spatial formation
of smog

« Terrain following boundary layer

« Device: Naneos Partector
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Extending Range to 3000m AGL

Daily Airspace Bulletin Switzerland

Working on next generation of /

our Meteodrones: I

. Range up 3000m AGL P
« NOTAM A2
« BVLOS approval in place \

W1361/17 0000 - 0400 GND 3400m / 11250ft  472242N 0093502E 1.5 KM /0.8 NM
2000 - 2359

TEMPO D-AREA ESTABLISHED 3.1 KM E OF ALTSTAETTEN, RADIUS 1.5 KM (472242N0093502E
RADIUS 0.8 NM). WX MEASUREMENTS BY REMOTELY PILOTED AERIAL SYSTEM WILL TAKE

3000m AGL in Marbach (4 -

50m)
means 1000m “above” Mt. Santis!

-
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Towards a remote operated platform (1)

30



Towards a remote operated platform (2)

31



Towards a remote operated platform (3)

Our future flight operation center...




Meteodrone & MeteoBase

,MeteoBase" currently in final production tests.



Meteobase: first field tests

34



Project DETAF

DETAF (“Drone Enhanced Terminal Aerodrome Forecasts™)
« Operating drones in 6 locations in the vicinity of and in Zurich airport

« Feeding data in real-time into SWISS1k and send the visibility &
ceiling forecasts to Skyguide

* A,

Funded by:

Schweizerische Eidgenossenschaft -
‘ Confédération suisse

Confederazione Svizzera <

Confederaziun svizra

Bundesamt fir Strassen ASTRA

35




DABS 4.12.2017

DABS Date: 2017 DEC 04 Daily Airspace Bulletin Switzerland Version 1
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SWISS1k — Fog & Low Clouds

Swiss-1k -—- LOW LEVEL CLOUDS (%) --- INIT 20171270618 FCST: 2017-12-06 18:20
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Zurich Airport Cockpit

< Gty

Refresh &

meteomatics
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Zurich Airport Cockpit

& C ) @& Sicher https://zh-airport.meteomatics.com/?view=runwaykarte
meteomatics Refresh
Do 01.02.2018 UTC
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= meteomatics

a Your Experts in Weather Data Processing.

Meteomatics AG

Lerchenfeldstr. 3
9014 St. Gallen

Dr. Martin Fengler Switzerland
CEO, Founder +41 71 272 66 50
mfengler@meteomatics.com www.meteomatics.com



