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With valuable inputs from: Roland Neuber, Tim Bates, Marzena Kaczmarska, et al.

4th Conference of the International Society for Atmospheric Research using Remotely-piloted Aircraft
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11 nations operating in Ny-Alesund / Spitsbergen
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4 overarching science programmes for Ny-Aalesund:

Flagship programmes

Four flagship programmes for Ny-Alesund are established. The research community is tasked to further develop the
science within the flagships. Detailed information about the flagships can be found in the Flagship documents, and on

the individual Flagship’s webpages.

Kongsfjorden System




For the Atmosphere:

http://nysmac.npolar.no/research/flagships/atmosphere.html
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Atmosphere Research

Long-term measurements of key climate parameters from the surface up to the stratosphere (ozone layer) have been
performed for decades in Ny-Alesund. The Atmosphere Research Flagship Programme brings key scientists studying the
lower atmosphere in Ny-Alesund together to establish and develop collaboration and joint research actions to tackle the

challange of climate change in the Arctic.




GOALS FOR THE NY-ALESUND
ATMOSPHERE FLAGSHIP
PROGRAM:

* |nternational and
institutional cooperation

 Review of current observational status,
identify knowledge gaps,
plan for exchange of knowledge

* Priorities, recommendations, strategies for
future work and data sharing

* Jointly organized intensive observation periods






FLAGSHIP TOPICS (2)

- Aerosol indirect effects
. Aerosol Direct. Eﬁ’r%cf‘ T€Iear Sk«y Closure Study)

* Long range transport and modeling activities

 Regional Representativeness ,
including Satellite Validation

e Comparison & analysis of duplicate
measurements (e.g. trace elements)



LATEST ACTIVITIES:

* Campaigns spring 2016
e 1st on-site workshop in Ny-Aalesund

* Metrology and Meteorology_ lab su
e Advising new research proposal




SOME HIGHLIGHTED PROJECTS

 AWIPEV Atmosphere
Observatory

 Amundsen-Nobile Climate
Change Tower (CCT)
Integrated Project

* Gruvebadet Atmosphere

Laboratory
* CICCI =
* iAREA _ = P
* Japanese Atmosphere | 5 "“’ - (H ‘_ﬂ
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Atmospheric Observations . A,%umd ,pEV

Ocampaign-based process studies
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Spring 2015 campaigns Nyme;ﬂd :psv

OAretic CARE, iIAREA, AGAP

Aircraft & UAV observations:
PAM-ARCMIP 2015, CIC




Climatological parameters

Vertical Profiling
~ with balloons

short term:

Process studies during
experiments or campaigns

long term:

indication of climate change,
satellite validation
(e.g. EarthCARE)

*

ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-

UND MEERESFORSCHUNG



Multi disciplinary effort addressing key scientific issues
where RPAS might play an important role in collecting the
data needed for process studies as well as environmental
and climate change monitoring.

Sea-ice properties
Snow properties
Glacier properties
Atmospheric properties
Sea-surface properties



BC and Aerosol Properties

Affects albedo, therefore energy absorption and hence snow melt giving a positive albedo feedback.

We will use chemical tracer species and FLEXPART modeling to identify the sources and transport pathways of
BC to the Arctic. Investigate the effect of BC deposition on the albedo of surface snow and ice. Further we will
assess deposition processes, and the processing of BC in the snow layer

Targeted properties

*  Vertical distribution of BC, chemical tracer species and aerosol properties in the Svalbard region

*  Concentration of BC in snow,
* Snow properties and surface albedo
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Manta Science Payload
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Measurements

Total particle number

Aerosol light absorption (black
carbon)

Filter samples for post-flight
chemical analysis

Temperature/RH

Aerosol size distribution
(calculated scattering and single
scattering albedo)

Upward looking radiometer.



UAS, Gruvebadet, and Zeppelin Measurements

Parameter UAS Gruvebadet Aerosol Mt. Zeppelin™
Laboratory
Aerosol

Number ‘/ ‘/ ‘/
concentration
Number size J/ /
distribution
Light absorption v/ v
(3 wavelengths)
Light scattering / /
(3 wavelengths)
Chemical v /
compositionB
Chemi

el.m%al tracer 4 P J/
species

Gas Phase
0 v/ 7 v/
CO / /
Meteorological Parameters

Temperature 4 4 /
Pressure 4 4 4
EH v/ v/ v/
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FLYING DRONES IN NY-
ALESUND
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 The airspace above Svalbard is class G airspace.

« Limited amount of airspace users.

« Easy access to the sea and few inhabited areas.

« The local AFIS units have experience with RPAS
operations.

« «Radio silent» area. NO 2.4GHz!
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INCREASING USE OF UNMANNED AIRCRAFT
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NY-ALESUND AIRPORT

* Private owned by Kings
Bay.

« AFIS airport.

» Part of the Ny-Alesund
research community.

« Experienced with RPAS
operations . |

« Local RPAS regulations in
place.

* Very few aircraft
movements.
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BSUE =

Arctic Center for Unmanned Aircraft g 2
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WHAT TYPE OF OPERATIONS CAN BE PERFORMED?

 VLOS - Visual line of sight.

« EVLOS — Extended visual line of sight.
 BVLOS - Beyond line visual of sight.

« BRLOS - Beyond radio line of sight.




All operators need to hold a valid insurance against
damage to third parties in accordance with EC785/2004.

« All operators need approval from the Norwegian CAA.

« BRLOS and BVLOS is only allowed in temporary danger
areas. Proceedings for establishing a temporary danger
area takes a minimum of 3 months.

« BRLOS/BVLOS is only allowed on a case by case basis and a
risk assessment for the planned operation must be provided.

* The operator must also provide a copy of an OM
«Operational Manual»
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FUTURE PERMANENT DANGER AREA.

10° 11° 12° 13° 14° 15° 16" 17° 18° 19°
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« (Can be activated on demand by NOTAM.
« Up to 12.000ft AMSL.

* No need for 3 month proceedings!

« Operators must still be approved by CAA.
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COME FLY IN NY-
ALESUND!

. Guidelines for UAV operations in Ny-
Alesund:
http://kingsbay.no/research/use_of uav
s/

- Svalbard Science Forum (SFF)

- The Arctic Field Grant support fieldwork
for students and researchers collecting
data in Svalbard and Jan Mayen.

- http://www.forskningsradet.no/prognett-
ssf/Arctic_Field Grant AFG/12539824
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SAFE LANDINGS!
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