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MOTIVATION

Demand on Aviation Meteorology AVI.MET SUPPORT SYS
« GA, UAV ops require next generation avi.met @VOLARE

NWP trends

. dx — ~ 1km, adequate params (mp, Ism, sfc, pbl, cu)
« Community models (with proper setup and DA)

. Software container technology

. Suitable data from the PBL is required

UAS trends

. SUAVSs: feasible platform
. Big Data PBL characteristics

Data flow

. Special sensors

« equipments

. infrastructure for
» data transmission
. data processing

Utilize meteor obs as a “side effect”
. Most gliders: FLARM use OGN for tracking
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Input: 0.25deg GFS, 4 times a day + local (SFC, sodar, TWR) meas.

3DVAR data assimilation
ready for the reception of UAV profile measurements
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Model output

T/Rh/D

of model output meteorological
product in support of aviation: icing
characteristics.

Further examples:

- Visibility

- Low celling

- Turbulence

- Severe convection (CB, TS, SQ...)
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Icing /Fovenyi/ at 2500mAMSL on 22Z3MAR

- Wind, wayethesmahdata {bali,gld)
NS~ .

: Q N *(Dh 6 D} L’_\./—\——\_
T418:=(-18<T<-4)?1:0 0: white
T025:=(-25<T<0)?1:0 1: green
2] Rh65 := (Rh>65%)?1:0 2: yellow

Rh85 := (Rh > 85%) ? 1: 0 4 red




UAS Instrumentation \

. Standard GRAW radiosonde ~—_ f -
_ DFM-09 rawinsonde and GND receiver T~

. Sparvio UAV sensors from Windsond
- SKH1 (Hub+logger+P+ext.GPS)
~ SKS2 (T+Rh@
_ SKC1/RR1 (rad

- Console output



GND recelivers




Simple Wind measurement

W

GS vs TRK
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Open Glider Network (OGN)

Built on FLARM anti-collision system
Utilizing as a tracking solution as a side-
effect

ﬂl"h'ﬂ : N OGN ‘l'rm:l:c_l_'r =

Receiver B Receiver C

Server 2

o

Server 1 l
OGN

glidernet.org

Custom Client
Application




Met. Data in the OGN

Built on OGN Tracking system (existing network with wide
coverage)
Utilizing as a meteorological data relay solution as a side-effect

ﬂ‘"}n s, OGN Tru:ke_l_-p_ =

e e >

Receiver B Receiver C

OGN =

e \
\QGN Custom Client avi.met
glld:r:-c_l:.org Applcation SYS




Continuously increasing
receivers network
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GND recelver antenna
SBC (rPi)
Software radio (SDR)




The OGN _Met-Tracker

weight <40g
P ~mA
Range >100km
Cost < 100EUR

BME280:
PTH

Console
SD log

Mobile OGN receiver




Koézelmultban kutatdcsoportunk — a lengyel core fejelesztd
csapattal egyUttmUkddésben — megvaldsitotta a meteor
adatok lesugarzasat, és a foldi vevd hdaldzatba (APRS
szervereken keresztUl) torténd implementdalasat
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loT solutions

« LORa, etc. based IoT device development (independent of OGN)

« Special met drones equipped by special atmospheric sensors and flying
regular or targeted patterns from a network of drone stations in order to
collect environmental data as input for environmental models (soill
moisture, air quality characteristics, turbulence and lightning detection,
visibility sensors, microphysics characteristics, etc);

-5G solutions for data transmission

. drones and GA airframes provide data as an input for NWP modeling
being run as a driver of avi.met support systems — similar organic
behaviour to the traffic information of navigation/mapping apps (e.g.:
waze, gmaps, etc.);




Nodes

HPE Edgeline EL300 and EL1000 nodes
serving as loT Gateway for Ilocal
preprocessing and NWP integration
(4DVAR)

Local nodes serving as local meteorological/drone control
hubs and data servers (data communication to airframes
serving wx/as/etc info for trajectory optimization.




The (near) future

« LORa, etc. based IoT device development (independent
of OGN) ;

« 4-5G solutions for data transmission;

- HPE Edgeline EL300 and EL1000 nodes serving as
loT Gateway for local preprocessing and NWP
integration (4DVAR)

« Drones will NOT substitute weather baloons at high
altitudes and marginal weather (icing, heavy precip.,
storm, seve WS, SQ, etc...




INCREASING AND INTEGRATING THE INTERDISCIPLINARY SCIENTIFIC POTENTIAL RELATED TO AVIATION
SAFETY INTO THE INTERNATIONAL RESEARCH NETWORK AT THE NATIONAL UNIVERSITY OF PUBLIC
SERVICE

(VOLARE). GINOP-2.3.2-15-2016-00007

This work was supported by the European Regional Development Fund (GINOP 2.3.2-15-2016-00007, “Increasing and
integrating the interdisciplinary scientific potential relating to aviation safety into the international research network at the
National University of Public Service - VOLARE”). The project was realised through the assistance of the European Union and
co-financed by the European Regional Development Fund.

Thank you for your attention!

A.Z. Gyongyosi, |. Makkay,
S. Takacs, D.F. Vranics
and
Zs. Bottyan

zeno@nimbus.elte.hu
http://uavmet.szrf.hu

- Eurépai Unié e
s Z E C H E N Y I Eurépai Strukturalis Lk
és Beruhazasi Alapok il

MAGYARORSZAG ” —
KORMANYA BEFEKTETES A JOVOBE



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

