Pre prints.org

Review Not peer-reviewed version

Unmanned Aircraft Systems in
Colombia: A Chronological and Sectoral
Analysis

Sara Valentina Gonzélez Medina , Pedro Fernando Melo Daza , Angie Valentina Sanchez Garcia i

Posted Date: 26 November 2024
doi: 10.20944/preprints202411.1985.v1

Keywords: UAVS; UAS; drones; chronology; government; sectoral; articles

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/3632298
https://sciprofiles.com/profile/4022934
https://sciprofiles.com/profile/3588470

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 November 2024 d0i:10.20944/preprints202411.1985.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Review

Unmanned Aircraft Systems in Colombia: A
Chronological and Sectoral Analysis

Sara Valentina Gonzalez Medina *, Pedro Fernando Melo Daza and Angie Valentina Sanchez Garcia *

Escuela de Aviacion del Ejército, Bogota D.C, Colombia; pedromelodaza@cedoc.edu.co

* Correspondence: valentinagonzalezmedina@cedoc.edu.co (S.V.G.M.);
angiesanchezgarcia@cedoc.edu.co (A.V.S5.G.)

Abstract: The Colombian Aeroclub licensed the first use of Unmanned Aircraft Systems (UAS) in Colombia in
2004. Initially, this technology was used for research and development purposes. In 2004, several UAS were
obtained from the Aeroclub de Colombia, and this is considered the first recorded use of UAS in Colombia. In
2015, Aerocivil issued Circular 005 as an initial operational regulation for UAS in Colombia, a significant step
towards the regulation of these aircraft. The establishment of the National UAS Commission in 2016 to foster
responsible development within the UAS industry has marked another milestone. For 2023, Aerocivil brings
to light Circular 008 that serves as a regulation that governs the operation of UAS specifically in urban
landscapes, to which the National Development Plan (2022-2026) is later added. This plan adds a section
dedicated to describing how drones can be used for economic and social growth; Two intertwined but distinct
spheres. The use of unmanned aircraft systems (UAS) has revolutionized government decision-making,
providing smart alternatives for information collection and processing, surveillance and monitoring are the
two main components of security with many details. This helps stakeholders to take timely and effective action
in different fields, including but not limited to medical situations that require emergency responses or natural
calamities (where specific efforts can be concentrated based on identified needs), security to ensure peace
among citizens, urban development through proper planning of resource allocation and use, etc. The use of
drones in government has a far-reaching impact on many sectors that fall under scientific and technological
research.
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Introduction

Chronology of UAS in Colombia

In 2004, the utilization of Unmanned Aircraft Systems (UAS) was first recorded in Colombia
when Aeroclub de Colombia acquired a license to run a UAS in the nation. Back then, this technology
was novel and largely restricted to just research and development undertakings.

In 2015, Aerocivil achieved a major breakthrough with the release of Circular 005 of 2015. It was
the first ever set of requirements for the operation of UAS in Colombia. This circular can be seen as
an event that created history by creating a foundation for the use of these aircrafts, legal and safe at
the same time.

It was in 2016 that the central government established the National UAS Commission with the
objective of fostering a responsible development of the UAS industry. The commission's mandate
was to develop a national strategy for UAS deployment in different sectors — agriculture, mining,
infrastructure and public safety — among others.

Colombia saw further developments in UAS regulation in subsequent years. In 2017, Resolution
101 of 2017 came into being— it brought forth an updated set of prerequisites for operating
Unmanned Aircraft Systems. Among these was the establishment of various categories of operation
based on the level of risk related to the activity (Aerocivil, 2017).

Last year — 2018 — stands out as a milestone year for the UAS industry in Colombia when the
national government unveiled the National UAS Program with an aim that struck at the very core of
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this South American nation’s economic and social fabric. The initiative, as steered by the program,
was to see drones employed in various sectors of the economy (not forgetting those social) so as to
bring about development and, ultimately, ensure Colombians lead a quality life full of prosperity
(Aerocivil, 2018).

As early as 2019, Aerocivil released Circular 007 of 2019, setting forth the conditions for
operation of UAS beyond visual line of sight (BVLOS). This marked a significant milestone that
unlocked novel opportunities in the realm of UAS usage — think inspecting vast infrastructures easily
or surveilling isolated areas. Explore the beyond with drones like never before.

The year 2020 saw the publication of Resolution 120 of 2020 in Colombia which brought together
the various regulations governing the operation of UAS. This resolution was an update, with
significant changes including the establishment of a registration system for UAS operators and more
stringent requirements on where UAS could be operated especially in populated areas. The pandemic
drove changes in this area which had mixed implications on the development of this segment of the
aeronautical industry as highlighted by Grant Thornton in their report for the year 2020.

The increased utilization of such planes for delivering drugs and food, along with aiding in
public disinfection, led to positive changes in regulatory processes. This included operation control
as well as the permissive nature of regulations regarding their use. Norms were also established
towards their functionality sans stringent surveillance which helped streamline the monitoring of
quarantines — avoiding elaborate exposure of personnel on streets — came into play with the
introduction of these aircrafts. The technology was promoted at a national level, leading to an
increased interest among individuals interested in unmanned vehicles; this further sparked curiosity
among more people. Consequently, companies involved in designing these aircraft saw a boost in
their sales volumes— although they had to upturn their price levels due in this sector. It was hit hard
by supply chain disruption and reduced investment, as reported by Aerocivil in 2020.

The year 2021 saw the birth of the National Spectrum Agency (ANE), the body tasked with
overseeing the radio spectrum within the nation's borders. The UAS operation greatly depended on
proper allocation of spectrum, which ANE undertook to provide, thus marking a milestone for their
effective functioning.

Resolution 001 of 2022 was published by the ANE for the year 2022. This resolution laid down
the requirements for spectrum allocation for UAS, aiming at striking an efficient and fair utilization
of radio spectrum that would facilitate operation of UAS across Colombia.

In the previous year (2023), Aerocivil came out with Circular 008 of 2023 that talks about what
it takes to operate UAS in urban areas. This circular is designed to oversee the use of such planes
reasonably and responsibly in consideration of the density of people inhabiting an area where they
are intended to be used as well as the risks that may come about due to this kind of operation.

Something that was reinforced with the launch of the National Development Plan 2022- 2026,
this year. Then it included a module on the use of drones for economic & social development of the
country - acknowledging the multi-sectoral catalytic potential of these birds. (National Planning
Department, 2022)

UAS Revolutionizing Government Decision-Making

Drones or Unmanned Aircraft Systems (UAS) have transformed multiple facets of government
from a decision-making perspective. This tool offers all the power of an intelligent solution
supporting the work of data collection and analysis, surveillance and monitoring, being instrumental
for the administration of solutions, making the responsible team act more quickly, precisely and
efficiently in the multiple fronts of the field. Therefore, under the conditions that make sense, while
incorporating the latest developments in the technological environment surrounding UAS, it is
imperative to institute top-covering rules for the ethical and beneficial utilization of this advancing
aero-space system. (InfraStructure, n.d.)
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Table 1. The frequency of use of UAVs in scientific publications, which help biometric recognition.
Taken from Footage, L. D. [Table] (2019, 25 June). https://ladronefootage.com/how-governments-
can-use-drones-to-solve-public-safety-issues/.
Marginal
- =1 > «w ~ > w - - ~ - =] - g ~ ° w - - ~ .
Terms § 8 8 &8 8 E 8 E BE &8 E E 8 8 8 8 8 & 8 § _Rowlob
~ ~ ~ ~ o~ ~ ~ ~ ~ ~ ~ ~ o~ ~ ~ ~ ~ o~ ~ ~ NO. “o
UAS 3 4 1 3 3 3 4 2 2 1 26 5.7
UAV 28 48 35 25 21 33 18 4 10 2 5 B 2 1 4 4 1 1 2 2 250 55.1
Drone 10 15 21 17 14 8 7 1 1 94 20.7
RPAS 2 2 04
UAS and UAV 2 1 2 3 1 2 1 12 26
UAS and Drone 3 1 1 1 6 13
UAV and Drone 5 12 v 4 10 5 9 1 1 50 11.0
UAV and RPAS 2 2 2 6 13
UAS m’\u;imL'l';‘.lL and 2 3 1 1 7 15
UAS and UAV and 1 1 02
Drone and RPAS -
Marginal Nr. 48 84 71 60 48 57 31 9 15 3 7 N 2 1 4 4 1 1 2 2 454 100
Columns Totals % 106 185 156 132 106 126 68 20 33 07 15 09 04 02 09 09 02 02 04 04 100

e  Medical emergencies and natural disasters

In situations of natural disasters accompanied with the presence of any natural disasters, like
earthquakes or floods, not only can drones fly over the affected areas quickly, but also produce looks
such as videos and images of the disaster as it happens in real-time, or even just the aftermaths right
after to occur helping rescue staff assess the situation and assess the damage to properly assess the
importance responses team to the damage assessment and structuring the priority of areas most
affected. Apart from these aircrafts also have thermal and high-resolution cameras on board, so it
could perhaps recognise and map those that need rescuing, so the exchange could be more
determined and faster. (Serafinelli, E; 2022)

e Improved Security

The Security sectors that have used drones have greatly benefited, as the potential that these
UAVs generate information about drug trafficking, illegal immigration, among others; have shown a
great improvement in their ability to act, since they have the capability to be more accessible, faster,
move and offer a level proportionality of views that overarching any human eye in high-crime areas
and rural locations reaching these hard spots generating an important source of information for the
respective security forces. In urban settings, drones are used at large events to help keep law and
order by monitoring the event from the air and providing rapid responses when an incident occurs.
(Serafinelli, E; 2022)

e  Urban development

UAS are equipped to generate precise topographic surveys and rich maps that are of great
service to infrastructure planning and resource management. Plus: Tracking urban growth via drones
gives officials insights into trends and infrastructure requirements, as well as ensuring by-law
compliance. (Serafinelli, E; 2022)

. Infrastructure & Maintenance

Drones are one of the most important tools for the inspection and maintenance of all critical
infrastructure. They make in-depth inspections of bridges, roads, power lines and pipelines, locating
anomalies and damages without disrupting the services, which increases the efficiency of
maintenance and reduces expenses. Drones enable real-time monitoring of construction projects that
minimize compliance risk in terms of deadlines and quality levels. (Cook, K; 2024)

e  Science & Technology

Drones have also enhanced scientific research, conducting telecommunications surveys to
collect data on geology and meteorology, have access and are capable of collecting data from distant
areas efficiently and less dangerous with basic sensors like GPS, imaging or ranging and specialized
sensors such as thermal sensors. Using more and more advanced technologies like Al and ML by
drones are making them more capable and application-ready which is fueling innovation in
government's decision making (Cook, K; 2024)


https://doi.org/10.20944/preprints202411.1985.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 November 2024 d0i:10.20944/preprints202411.1985.v1

4
Table 2. The number of articles in which the concept of UAV or associated terms appears. Taken from
Medium [Table] (2021, 14 December) https://eurecom-blog.medium.com/how-can-drones-play-an-
essential-role-for-smart-cities-safety-a9e869901d82.
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These technologies and basic features of these tools, now its use with this kind of aircraft have
been placed that fulfills to works many tasks for efficient and safe results together with everything
they are still analyzing and studying the characteristics in order to provide better handling to them
and adjust difficulties that present some challenges, being developed obtained like the versions of
drones in the rescue plane. That would allow tackling large fires quicker, saving money, time, and
hardware as well, since it can detect the sources of the fires independently from downdrafts,
temperature changes and the like.

The system of unmanned aircraft is another tool that the government has implemented in
different sectors such as agriculture, security, rescue and many more in its task of moving forward
through technology; which allows him to work with greater efficiency and security as well as being
a tool that provides significant information for decision-making as in the case of civil protection or

military operations.
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Figure 1. World map of interest due to the approach of UAV technologies. Taken from Hognogi G,
Marian-Potra A, C, & Pop A, M; [Figure] (2021, October).
https://www.researchgate.net/publication/355145384_The_role_of_UAS-
GIS_in_digital_Era_governance_A_systematic_literature_review.
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The journey from the start of the regulation of Unmanned Aircraft in the country to the
development of a comprehensive regulatory framework is commendable as the first regulation was
formulated in 2004 and the consolidated regulatory structure came about in the year 2020. What
provides the fundamentals of a safe legal forest are many circulars and resolutions of Unmanned
Aircraft.
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Figure 2. Map of the organizations with the largest number of researchers interested in or correlating
UAVs in their articles. Taken from Hognogi G, Marian-Potra A, C, & Pop A, M; [Figure] (2021,
October). https://www.researchgate.net/publication/355145384_The_role_of_UAS-
GIS_in_digital_Era_governance_A_systematic_literature_review.
Discussion

After what we have already seen, we come to the following discussions:

1. The path of regulation of Unmanned Aircraft in the country shows great progress from its
inception in 2004 to the creation of a consolidated regulatory framework in 2020. The different
circulars and resolutions establish the basis for a safe and legal operation of Unmanned
Aircraft

2. The launch of the National UAS Program in 2018 was a pivotal moment for the sector, helping
in various economic and social areas. This program has benefited the union with other sectors
such as agriculture, mining, infrastructure and public safety, and what challenges it has faced
in its implementation.

3. The COVID-19 pandemic spurred great changes and advances, especially in the delivery of
medicines and food, as well as in the disinfection of public areas. These uses have made it
possible to accommodate regulations and promote the purchase and use of these aircraft, and
the challenges faced due to supply chain disruption and reduced investments.

4.  Asthey are managed remotely, they help in several complex tasks, such as topographic
surveys and help in the creation of detailed maps, fundamental for urban planning and the
study of land in the national territory. It also collaborates with data collection in the
identification of urban growth trends and in the efficient management of resources and
compliance with regulations.

5. The ability of these aircraft to collect data in geological and meteorological surveys has aided

scientific research. It considers how the integration of advanced technologies, such as artificial
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intelligence, is expanding the applications of UAS and fostering innovation in government
decision-making.

6. These aircraft run into several problems such as continuous improvement of technology and
management of privacy and security. It discusses the areas on which future technological and
regulatory developments should be focused in order to maximize the potential of UAS in

Colombia, also considering the ethical and safety implications.

Conclusions

The evolution of UAS legislation in Colombia, from the first licenses in 2004 to the consolidation
of the regulatory framework in 2020, has been fundamental in the development and adoption of this
technology. Progressive regulations such as 2015 notification no. 005 and 2017 resolution no. 101,
provide a safe and legal environment that fosters innovation and growth in the drone field.

The launch of the National Drone Program in 2018 has had a significant impact on several
economic and social sectors in Colombia. The program promotes the integration of unmanned aerial
systems in critical operations such as agriculture, mining, infrastructure, and public safety,
improving efficiency and effectiveness in these areas.

The Covid-19 pandemic has highlighted the flexibility and usefulness of drone systems,
especially for the delivery of supplies and the disinfection of public spaces. Regulations were quickly
adjusted to allow for more widespread use of these aircraft, proving their value in emergency
situations and highlighting the need for further development of this technology.

Drone systems have become an important tool for dealing with emergencies and natural
disasters. Its ability to provide instant data enables faster and more efficient responses, improves
rescue operations and damage assessment, and saves lives and resources.

The adoption of drones in the realm of security has led to substantial enhancements in
surveillance capabilities and response efficiency for security personnel — helping nip illegal activities
in the bud and ensuring smooth order maintenance during group events, regardless of location.

Unmanned aerial vehicles can provide data with precision and details— both of which are the
key elements in urban development as well as infrastructure planning and management. The use of
these systems in continuous inspections and monitoring demonstrates high effectiveness levels,
significantly slashing costs related to maintaining critical infrastructure.

Unmanned Aerial Systems (UAS) have revolutionized scientific research— particularly in
geology and meteorology where data collection is typically challenging due to the location
accessibility. The emergence of these advanced technologies, including artificial intelligence, fosters
innovation in new applications that lead to more effective governance decision-making processes;
however, while this sector has seen notable progress, it continues encountering challenges such as
demand for better technology and privacy or security management, and adaptive regulation. Future
development of UAS should focus on addressing these challenges to maximize their potential and
benefit society.
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