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https://library.wmo.int/index.php?lvl=notice_display&id=21533#.XbmHfHd2tPZ

WMO UAV Workshop 1



5

Can UAV systems meet requirements to be considered operational?

Practical requirements:

– Affordability

– Data quality

– Provision of data in real-time

Regulatory requirements:

– Use of airspace & security issues

– Meeting WMO regulatory requirements (data format, sharing data with 
members, etc)

WMO UAV Workshop 2
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WMO UAV Workshop 3

Workshop Aims & WMO Role
• Gaps in WIGOS with potential for UAVs to fill boundary and low levels.

• Technical capabilities & current use of UAVs

• Requirements to enable use of UAVs in operational meteorology.

• Understanding of existing issues relating to use of airspace and 
regulations and their impact on use for meteorological operations.

• Future WMO activities to advance capabilities.

• Requirements of WMO to enable – regulations, data management, etc.
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Key Outcomes, Recommendations and Future Activities 1
• IPET-ABO  to assess requirements for development of a data model for international 

exchange of UAV meteorological data. 
• IPET-ABO to advise and coordinate any involvement of UAVs in the next WMO 

upper-air inter-comparison. 
• WMO to investigate the possibility to collaborate with ICAO and national civil 

aviation authorities regarding the possibility to request approvals and appropriate 
regulations for use of dedicated airspace for operational vertical atmospheric 
profiling for meteorological applications. 

• IPET-ABO to assess the possibility to coordinate the establishment of dedicated test 
bed sites for UAV capability and testing for operational meteorology, including an 
organised demonstration program. 

• WMO and the IPET-ABO to consider how to promote wider implementation and use 
of UAVs in meteorological observations, including the publication of articles in 
relevant forums. 

• IPET-ABO to develop Specific Operations Risk Assessment (SORA) standard scenarios 
for use of UAVs for meteorological purposes to facilitate their approval in 
accordance with national and international regulations. 

WMO UAV Workshop 4
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Key Outcomes, Recommendations and Future Activities 2

• 3-4 workshop participants to become IPET-ABO associate members to 
provide expertise on UAV systems to WMO and the team to:

1. Work with IPET-ABO leadership to develop WMO UAV guidance 
materials.
2. Provide input  to the WMO Integrated Global Observing System 
(WIGOS) vision for observing systems evolution to 2040 and the 
subsequent implementation plan for the evolution of WIGOS. 
3. Develop a white paper on UAV systems which should include:  
i) Assessment of current status of UAVs.  
ii) Benefits and impacts.  
iii) Roadmap for UAV integration in operational meteorology.  
iv) Recommendations to manufacturers and regulators. 

WMO UAV Workshop 5

Kick off meeting 29th Jan 2020 
– next meeting 21st Feb 2020
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WMO UAV Workshop 6 – Pilot Project

WMO GRUAN TT-UAI  - discussed but not seen as “within scope” of intercomparison – but if 
any co-located UAV trials occurring in the region, at the same time, data would be used…
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Current (known) Developments and Research Actvities 1

• Meteorology Community (NHMS);

• CMA, DHMZ, FMI, Meteofrance, DWD, Hong kong
Observatory, Met Eireann, KNMI, UKMO, 

• Government research;

• NOAA (UAS Programme), NCAR, Oklahoma State University

• Regulatory bodies;

• IATA, some NMHSs provided information on UAV Traffic 
Management (UTM) status.

• UAV Companies;

• Singular, Black Swift, Flyht, DroneX, Meteomatics, ZipLine
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Current (known) Developments and Research Actvities 2
 

Schematic of MO UAV System 

MO UAV System Components 

DGI S900 Multi-copter 

A3 flight controller (DJI) 

Lightbridge 2 comms (DJI) 

Sensor package (MO) 

Met. Monitor data link 

 

Two-way comms 

for flight control & 

system status 

(2.4GHz) 

Two-way comms 

for Met. Monitor 

data (868MHz) 

Met Office Sensor Package and 
Comms Link

Sensors:
FP07 fast tip thermistor
Vaisala HMP 110 humidity/temperature 
probe
HYT-271 humidity/temperature sensor
BMP 280 pressure sensor
BMP055 9-axis sensor to calculate pitch, roll 
and direction

Sensor housing (FP07 / HMP110):
Optimum sampling position found to be 
under prop (see photo)
Air pressure drop measured with a BMP 280

Acquired data is logged locally to flash 
memory and transmitted over the 868MHz 
comms link to a ground station for display in 
real time.
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Current (known) Developments and Research Actvities 3

Multi-copter and Fixed-Wing UAV Progress 2018 – 2019

DJI S900 multi-copter:

▪ Continued development of MO sensor package and comms link.

▪ Boundary Layer meteorological data acquired from:

o vertical profiles to 500m (sample plots shown)

o vertical profiles through fog (photo shows aerial view of Cardington 

hangars through fog) 

o manoeuvres adjacent to 25m and 50m mast instrumentation, for data 

comparison/verification

▪ Looking at determination of winds from UAV tilt angle.

Yuneec H520 multi-copter:

▪ Recent acquisition will provide altitude capability to 6000ft.

Bormatec Maja:

▪ Provision of fixed-wing capability with Pixhawk autopilot.

Sample plots from vertical profile to 500m altitude on 4th July 2018 



FMI - Finland
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Professor Timo Vihma and his group does BL research based on 
drone-borne observations. One example of on-going activities with 
drones: https://www.mdpi.com/2073-4433/9/7/268.

Some of other activity includes use of autonomous drone for frequent 
vertical profiling of standard MET information. Measurements up to 
0,5 km have been carried out. So far we have analysed reliability of 
observations and setup. One of our aviation forecastors have looked 
at data as sounding observations while in duty. We did not yet do any 
implementation in NWP, but would very much like to do so.

These have been in-house development activities and will be 
introduced in next ISARRA conference. The community could be 
interesting contact to you: http://www.isarra.org/?page_id=227.

Current (known) Developments and Research Actvities 3

https://www.mdpi.com/2073-4433/9/7/268
http://www.isarra.org/?page_id=227


MeteoFrance
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Current (known) Developments and Research Actvities 4



DHMZ – Croatia.
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Road traffic air pollution measurement in Zagreb city using UAV
Assessment of air quality has been traditionally conducted by ground
based monitoring. In Zagreb there are three ground based stations for air
quality.

However, performing fast, comprehensive data collection near pollution
sources is not always feasible due to the complexity of sites, moving
sources or physical barriers. Unmanned Aerial Vehicles (UAVs) equipped
with different sensors have been introduced for in-situ air quality
monitoring, as they can offer new approaches and research opportunities
in air pollution and emission monitoring, as well as for studying
atmospheric trends, such as climate change, while ensuring urban traffic
and industrial air safety.

Current (known) Developments and Research Actvities 5



ECMWF
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HAPS (High Altitude Pseudo-Satellite) data.
This is an ESA funded pilot project together with Airbus on use of the stratospheric Airbus Zypher plane to 
provide in situ and other measurements to complement and provide synergies for Earth Observation satellites. 
It is still in its very early phase. See the HAPS4ESA workshops for details about ESA's interest in this 
https://atpi.eventsair.com/QuickEventWebsitePortal/haps4esa/website

We have also performed impact studies at ECMWF with LMD's/CNES's stratospheric constant pressure balloons.

ECMWF also in contact with Google Loon about getting access to their data.

Also working with the LMD team in Paris on the Strateole-2 stratospheric CNES balloon campaign for Aeolus. Six 
balloons are expected for the first campaign late 2019, with more to follow in 2021 and 2024. They will have 
additional high-accuracy temperature data from a 2-4 km fibre hanging down from the balloons.

Current (known) Developments and Research Actvities 6

https://atpi.eventsair.com/QuickEventWebsitePortal/haps4esa/website
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Regulatory Bodies 1

➢FAA:

➢ Extensive Webpage for UAV/RPAS – operators and recreational users,

➢ Collaboration with industry, government and academia on UAVs operating in 
same airspace as manned aircraft.

➢SESAR:

➢ Less than 20 years ago, UAVs were not part of Definition Phase, SESAR JU for 
research projects

➢ Several new research projects to look at UAVs in shared airspace (H2020)

➢ICAO:

➢ 39th Assembly (2016), world governments requested a practical regulatory
framework for national UAS activities,

➢Working on framework for UAS Traffic Management (UTM).
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Regulatory Bodies 2
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Regulatory Bodies 3
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Regulatory Bodies 4
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Regulatory Bodies 5
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NCAS – UAV Working Group 1

• NCAS: research into air pollution, climate and high-impact weather, and 
long-term global changes in atmospheric composition and climate with  
200+ members of staff embedded in UK universities and research institutes.

• Meeting in Aug 2019 of academia, research institutes, industry players 
and WMO/EUMETNET representation,

• Agreed to form UK group – now named “Research Association for the 
use of Drones in the Atmospheric Sciences” (RADAS),

• Several research projects with UAVs are being funded or seeking grants,

• Autonomous UAV from ocean floats ( e.g. ARGO)

• Network of UAV at ~10 UK ground sites

• Met Office activities 2020, working with Cardington and 3 UK universities to 
compare a variety of UAV’s and sensors to radiosondes/lidar and standard 
operational MET measurements. 

• UK research councils are funding a lot of work linking up with Met Office – this 
can and should all be pulled through to help the wider international community.
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Operational Development 1

University of Birmingham/Big Sky Science.
Working on BVLOS projects.
• Looking at a “long term” campaign ~3 years with some international partners.
• An opportunity to deploy MET sensors
• Regular flights (2-3 times per week) fixed wing drone flights in the Atlantic ocean
• Potentially up to 14,000ft and 50 nautical miles laterally
• Flights will incorporate a variety of environmental monitoring projects
• Flights could accommodate MET sensor and be timed to tie into required observation times

Airtask Group; possibility of adding MET sensors to their small aircraft.
• operate aircraft daily off the coast of mainland Scotland, the western isles and the Shetlands
• aircraft are invariably below 2000 ft. airborne every weekday (weather dependent, of course!)
• engineering department, in principle, do not see a problem fitting probes, aerials, power supplies etc
• it might even be possible to fit a low cost satcom system to allow real-time reporting of data.
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Operational Development 2
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Operational development 3

• Discussion with ZipLine – Africa medical/humanitarian relief 
organization.

• NDA agreed

• looking to test data – using E-AMDAR infrastructure

• New CAA Innovation Hub
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Operational Development 4
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Operational Development 5
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EIG EUMETNET 
European Meteorological Services' Network
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c/o L’Institut Royal Météorologique de Belgique
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