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To the editor,

We read with interest great interest the commentary by
ter Avest et al. We applaud their proposition to promote
a green Helicopter Emergency Medical Services (HEMS)
approach [1]. The use of helicopters and HEMS missions
is widespread in mountain and remote areas where mis-
sion times are longer than in urban areas [2] Therefore,
some aspects could benefit from an additional adap-
tion of the measures proposed. When we apply the “6R”
attitude to these HEMS missions, most carbon emis-
sion reduction can be achieved by assessing the rethink,
refuse, and reduce aspects.

Rethink: Using unmanned aerial vehicles (UAVs) or
drones can play a substantial role in carbon reduction. A
typical quadcopter drone currently used by mountain res-
cue services in the Alps carrying a 0.5 kg payload has an
energy consumption of around 0.08 MJ/km, which cor-
responds to a carbon footprint of 12.1-23.5 g of CO,/km
(depending on the modality of electricity generation)
[3]. This yields a carbon footprint of 250-500 g of CO,
for a 40-min flight compared to 720 kg of CO, for a typi-
cal 50-min HEMS flight [1]. If a drone fully substitutes a
helicopter, it could lead to a potential 1500 to 3000-fold
reduction in carbon footprint. A drone of this type typi-
cally has an endurance of around 40 min and an airspeed
of 10 m/s.
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Refuse: HEMS teams in search and rescue missions
are frequently deployed for the assessment of the scene
safety of ground-based personnel in unclear and difficult-
to-reach areas. For example, 50% of the avalanche rescue
operations in Norway did not involve any victims [4].
Drones could assist in the assessment of the scene, the
patient search, and the delivery of medical equipment [5].
Effective drone deployment could lead to a HEMS stand-
down in case of no victims or provide an ongoing aerial
overview of complex multiple incident management [6].

Reduce: In the European Alps, there are many HEMS
providers to assist patients in a timely manner. Due to
the large availability of standby helicopters and time-
consuming ground-based alternative transport, even
non-critically injured patients are assisted, contributing
to a large carbon footprint. Drones can facilitate remote
triage by assessing vital signs or establishing telemedical
communication with a patient or bystander [5, 7] This
information could lead to a HEMS stand-down or down
triage to a ground-based rescue. Objective triage criteria
for HEMS-assisted operations should be enforced to limit
overuse, and in select non-critically injured patients, we
should accept longer transport times.

Declarations

Competing interests
The authors declare that they have no competing interests.

Received: 27 June 2023 / Accepted: 30 June 2023
Published online: 18 July 2023

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.

B BMC


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13049-023-01099-5&domain=pdf&date_stamp=2023-7-18

Veelen van and Strapazzon Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine Page 2 of 2

References

1.

Ter Avest E, Kratz M, Dill T, Palmer M. Green HEMS: how to make it happen.
Scand J Trauma Resusc Emerg Med. 2023;31:23.

Rauch S, Dal CappelloT, Strapazzon G, Palma M, Bonsante F, Gruber E,
International Alpine Trauma Registry Study Group, et al. Pre-hospital times
and clinical characteristics of severe trauma patients: a comparison between
mountain and urban/suburban areas. Am J Emerg Med. 2018;36:1749-53.
Rodrigues TA, Patrikar J, Oliveira NL, Matthews HS, Scherer S, Samaras C.
Drone flight data reveal energy and greenhouse gas emissions savings for
very small package delivery. Patterns. 2022;3:100569.

Lunde A, Tellefsen C. Patient and rescuer safety: recommendations for dis-
patch and prioritization of rescue resources based on a retrospective study
of norwegian avalanche incidents 1996-2017. Scand J Trauma Resusc Emerg
Med. 2019;27:5.

5. van Veelen MJ, Roveri G, Voegele A, Cappello TD, Masé M, Falla M, et al.
Drones reduce the treatment-free interval in search and rescue operations
with telemedical support - A randomized controlled trial. Am J Emerg Med.
2023,66:40-4.

6. Abrahamsen HB. A remotely piloted aircraft system in major incident man-
agement: concept and pilot, feasibility study. BMC Emerg Med. 2015;15:12.

7. Al-Naji A, Perera AG, Chahl J. Remote monitoring of cardiorespiratory signals
from a hovering unmanned aerial vehicle. Biomed Eng Online. 2017;16:101.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Green HEMS in mountain and remote areas: reduction of carbon footprint through drones?
	﻿References


