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Abstract

UAVs are spreading rapidly, but how to prevent their potential public safety
hazards has become a common problem of public safety management for
governments around the world. From “blocking” to “relieving”, local gov-
ernments in China have gradually come up with clear ideas on how to regu-
late in the form of legislative practice. Although there are still some problems
with leniency and strictness, the government serves as a leading role in pro-
moting the legislative process of a comprehensive drone safety law to protect
public safety. This paper intends to provide some reference for solving the
problem of UAV supervision by combing the practice of local UAV in legisla-
tion and supervision in some areas of our country.
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1. Introduction

Maintaining social stability and order and protecting citizens’ lives and proper-
ties from infringement are the primary tasks of the local governments. Due to
the characteristics of civilian drone technology and applications, the potential
public safety risks are increasingly causing concerns among people and govern-
ments. In China, a drone interfered airport flights at Chengdu Shuangliu Airport
in 2017, which pushed UAV public safety concerns to the forefront and prompted
localities to focus on drone flights as an important regulatory target. Soon after-
wards, Sichuan, Guangdong, Chongging, Zhengzhou, Shenzhen, Xinjiang Uygur
Autonomous region, Shanghai and other places successively issued a series of

local policies on UAV supervision, for example, the Sichuan Provincial interim
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regulations on Safety Management of Civil Unmanned aerial vehicles issued in
August 2017. In addition, the Sichuan Provincial rules for Cooperative Man-
agement of low-altitude airspace (interim) issued in December 2018 stipulate the
real name registration of civil UAV owners, users obtaining driving licenses and
low-altitude airspace flight management and other system contents. Moreover,
in May 2020, the Shanghai Municipal Public Security Bureau and other nine de-
partments jointly issued notices to strengthen the safety management of civil
drones and other “low-slow and small” aircraft in the city. As the “test fields” to
promote the development of UAV, these provinces and cities provide practical
experience for the legal regulation of public safety of UAV in our country. In
addition, there are temporary documents to regulate the flight of drones. For
example, the Circular of the Beijing Municipal Public Security Bureau on streng-
thening the management of “low, slow and small” aircraft in the Beijing area
during the 2019 National “two sessions” issued by Beijing during the two ses-
sions stipulates that during the two sessions, all recreational UAV aircrafts are
not allowed to fly within the administrative area of Beijing. The control of civil
UAYV has played a certain effect though such regulations have been issued one
after another. However, the phenomenon affecting public safety is still repeated-
ly banned. From the perspective of public safety, these regulatory policies and
legislative initiatives are still in their infancy, and regulatory measures are still
facing dilemmas in implementation. Their scientificity and effectiveness are also
controversial. Therefore, analyzing the problems of UAV regulation in various
places and their regulatory measures can provide useful experience and refer-
ence for the legislation and practice of UAV safety regulation in China.

The hidden danger of public safety caused by UAV flight has become increa-
singly prominent with the continuous expansion of the application field. More
and more domestic researchers begin to pay attention to UAV. In addition, the
research on the legal regulation of its public safety is gradually on the rise. First,
it is about drones and public safety. According to the article “Research on the
potential threat and Security Control of Civil UAV to National Security” (Liang,
2018), drones pose a potential threat to national political security, homeland se-
curity, military security and social security. Among them, the threats posed by
drones to social security include: On the one hand, interfere with the safe flight
of civil aircraft. The flight of UAV near the airport may affect the normal
take-off and landing of flights and disrupt the normal operation of the airport; It
will seriously lead to flight accidents if the UAV collides with the aircraft. On the
other hand, accidental crash of drones will endanger the personal and property
safety of citizens. At present, there have been a number of accidents caused by
the crash of drones in China. There is also a situation of using drones to trans-
port express delivery with the continuous improvement of UAV technology. It is
considered that the improvement of UAV flight height, load and range capabili-
ty has brought greater security risks in addition to the threat to airspace and

ground security. It is very likely to be used by lawbreakers to carry out criminal
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activities such as smuggling and drug trafficking. Secondly, the legislation and
regulation of drones. The article “how to manage UAV” holds that the regula-
tions on the production and use of UAV in our country are more principled and
general, and the legislation on many issues is still in a blank state in the aspect of
legislation (Yang & Cheng 2017). The article “Research on the legal regulation of
civil UAV in China from the perspective of scientific and technological adminis-
trative law” holds that the problems existing in the legal regulation of UAV are
as follows: the legislative level of the normative documents formulated by the
Civil Aviation Administration is not high. In addition, some provisions are lack
of maneuverability. There is no omni-directional and systematic legal regulation
(Yang, 2018).

In addition, “the safety risks and control strategies brought about by the wide
application of light and micro UAV” proposed that the relevant normative
documents of UAV are only temporary and instructive for different types of
UAV legislation (Huang & Xiong, 2015). A complete and targeted regulation
system for civil light and micro UAV has not been formed. The article “discus-
sion on the basic issues of legal regulation of civil UAV” holds that there will be
regulatory confusion in the large number of regulatory subjects of UAV at
present in terms of regulation. The article “Research on the Supervision system
of Civil UAV in China” points out that the lack of appropriate access system in
the UAV industry leads to the disunity of UAV production quality and technical
standards; There is basically no relevant legal regulation in addition to export
restrictions. The commercial and entertainment uses of UAV are more popular
in foreign countries (Gao, 2017). As a consequence, the research of foreign re-
searchers on UAV is mainly focused on the protection of privacy, personal in-
formation and data security and so on. Clarke Roger, Bennett Moses, Lyria and
others believe that even normal operation of drones in the air may pose a threat
to people and objects on the ground, let alone when the data communications
they rely on fail with regard to the regulation of drones. Moreover, the remedial
measures provided by the general tort liability law for the damage caused by
drones cannot prevent the flight behavior of irresponsible drone users. The gov-
ernment should establish a common regulatory mechanism to incorporate the
self-regulation of industries and organizations into the regulatory system, espe-
cially to strengthen the supervision of small drones (Clarke & Moses, 2014). Rao
Bharat, Gopi Ashwin Goutham, Maione Romana and others believe that the ap-
plication of UAV brings challenges to security, law and regulation with the de-
velopment of UAV technology. To this end, they propose that drones should not
only be used for private entertainment, but also be integrated into the existing
public domain and government infrastructure (Rao et al., 2016). Hiroko Naka-
mura, Yuya Kajikawa focused on the legislation and regulation of small drones.
They were tightly regulated by the government and revised Japan’s civil aviation
law as a result of the 2015 incident at the prime minister’s official residence. The

author also puts forward an alternative method of stakeholder regulation. In
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other words, it achieves the supervision of small UAV through cooperation with
operators and manufacturers (Nakamura & Kajikawa, 2018). Mathews, Benja-
min D believed that there is a conflict between the right of private use of drones
and the protection of personal rights. It may lead to potential tort liability. As a
consequence, he discussed the legal application of federal regulations and tort
laws to the management of drones (Mathews, 2015).

Domestic researchers tend to discuss the legal regulation of public safety of
UAYV from the perspective of supervision from the current research situation at
home and abroad. However, foreign researchers pay more attention to the ex-
ploration of UAV flight infringing on civil rights. It provides a useful reference
for the legislation of local UAV supervision in China. Generally speaking, as a
new thing in China, UAV has been widely used in various fields. However, the
research on how to regulate the public safety of UAV still needs to be further
studied.

2. UAV Regulation and Legislation—Common Challenges

The regulation of drones is one of the global concerns. At the same time, the dif-
ficulty of legislation and regulation is a common problem faced by countries
around the world.

First, UAV is a brand-new technology of aviation and wireless control, which
has went beyond of the traditional aviation regulatory system and is a brand new
regulatory field of public safety. For many years, the traditional aviation control
prevailing around the world has been very well developed and become an effec-
tive regulatory system. For example, the aviation industry has established a
complete standard system for aircraft airworthiness, airspace delineation, airport
setup, route planning, position navigation, pilot training, etc. Modern UAVs in-
tegrate modern avionics, wireless communication technology, sensor and posi-
tioning technology and intelligent control technology. They have significant dif-
ferences from traditional aircraft in terms of appearance and size, flight control
and flight characteristics. Over the years, the prevailing national aviation control
technology, experience and system based on existing civil aviation technology
has not been able to adapt to the changes brought about by the development of
this new technology, and still significantly lags behind.

Second, compared with traditional flying machines, modern UAVs enjoys
broader application. Due to the flexible flight routes and low cost of drones, they
have become a real cross-border tool from the earliest military battlefield to po-
lice patrol, film and television shooting, rescue and disaster relief, agriculture
and forestry vegetation, meteorological investigation, geological exploration,
power detection, express, E-sports and other industries. At the same time, drones
are easy to operate and do not require training to get started. Therefore, in addi-
tion to many institutions, there are also many individual users, whose flights are
more diverse. The traditional point-, machine- and person-fixed regulation is

unable to cope with the numerous drone flights in terms of human and material
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resources.

Third, as an emerging cross-border tool, the regulatory legislation of drones
involves various aspects. Public safety is the primary consideration for regula-
tion. But it also involves other issues such as technological innovation, industrial
development, people’s rights and social ethics. The United States, for example, is
a leader in the development and application of modern drone technology. As
early as the 1990s, modern drone technology has sparked social concern and leg-
islative consideration. With the signing of the FAA Modernization and Reform
Act 0f 2012, there is a rapid rise of civilian drone applications. New discussions
also arise from the public: the threat of civilian drones to public safety and per-
sonal privacy, the integration and conflict between the traditional aviation regu-
latory system and drone technology, the contradiction between public safety and
constitutional civil rights protection and between strengthening regulation and
promoting technological development, and the specific regulatory initiatives of
the FAA and so on. Because of the multiple interests involved in drone regula-
tion, the Federal Aviation Administration (FAA), as the competent agency, is
still struggling and exploring (Scott, 2016).

Fourth, two outstanding problems still face UAV regulation in China. The
first one is the lack of relevant regulations, with legislation lagging behind. Drone
regulations lack a perfect and highly effective “parent” law. Drone legislation
should have been supported by the higher-ranking “Civil Aviation Law” and the
second-ranking “General Aviation Law”, but in reality, China’s general avia-
tion-related regulations are missing or fragmented. The most effective “Civil
Aviation Law” has been promulgated for many years and has been revised, it is
still not perfect enough because there lots of loopholes. Thus the existing indus-
try regulations can not provide direct and effective support. Second, the domes-
tic regulation of drones also needs to be combined with the development of the
drone industry, and to strike a balance between public safety and technological
innovation. China is a large country of drones, with the research and application
ranking among the world’s top. As a representative of technological innovation
and intelligent production, China urgently needs a good regulatory system for
the healthy development and application of the UAV industry. The lack of drone
regulations and improper regulatory measures will inevitably lay a negative im-
pact on China’s drone industry.

In conclusion, the dilemma and pressure on making and implementing drone
regulation policies around the world is evident due to the urgent need of ensur-

ing public safety.

3. From “Blocking” to “Relieving”: Local Authorities’
Regulatory Development

The disorderly flight of drones and the long lack of supervision are bound to
bring huge potential dangers to public safety. To ensure public safety, it should
be the responsibility of governments around the world to safeguard peace and
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security by regulating all kinds of drones and actively exploring and improving
effective methods for drone regulation. In recent years, governments and man-
agement agencies have made some attempts, which gradually reflected the policy
transition from “banning” to scientific “guiding”. From the perspective of public
safety, restricting or even banning drone activity is the most straightforward ap-
proach. In fact, among the early practices of drone regulation around the world,
banning is the most common. It should be seen that during important party and
government meetings, state events or public celebrations, the temporary banning
of drones is an effective and reasonable method. However, if this idea is still fol-
lowed in daily management, it will inevitably suppress the innovation and ap-
plication of new drone technology and violate people’s right to use new tech-
nology. The result will instead lead to more disorderly flights, increased safety
hazards and increased public concern. The scientific strategy should be a com-
bination of leniency and strictness, ban and release. That is to seek for a reason-
able balance between public safety and the application of drone technology. In
recent years, the management measures reflect a common progress mainly from
the following aspects.

First, emphasize the responsibilities and qualifications of drone users, and cla-
rify the basic requirements like real-name registration of drones, pilot qualifica-
tion and flight plan filing. At present, the Civil Aviation Administration of Chi-
na (CAAC) has issued relevant documents such as “Interim Regulations on the
Management of Civil Unmanned Aerial Vehicle System Pilots”, “Regulations on
the Operation of Small and Light Unmanned Aerial Vehicles (for Trial Imple-
mentation)”, “Regulations on the Administration of Real-Name Registration of
Civil Unmanned Aerial Vehicles”, and “Measures for the Administration of Op-
erational Flights of Civil Unmanned Aerial Vehicles (for Interim Implementa-
tion)”. Some provisions have been clarified and highlighted from the perspective
of public safety management. For example, in August 2017, the Sichuan Provin-
cial Government issued the “Interim Provisions on the Safety Management of
Civil Unmanned Aerial Vehicles in Sichuan Province”. It reiterated that “the
owner of a UAV shall register its name, valid document number, contact infor-
mation, the model, serial number, and purpose of use in accordance with the
provisions of the civil aviation department; the institutions shall register the
name and the unified social credit code or “organization code”; “civilian drone
operators shall obtain pilot qualifications and licenses corresponding to flights in
accordance with the law”; “civilian drone flying in controlled airspace shall apply
to the flight control department for airspace and flight plans in accordance with
the law, and flights shall get approval.” The Shenzhen Municipal People’s Gov-
ernment issued the “Interim Measures for the Management of Civil Microlight
Drones in Shenzhen” in February 2019. Likewise it emphasizes that “the group
standard for light drones should achieve real-name registration, coordinate posi-
tioning, electronic fencing, platform access and other technical functions to meet

the basic functional requirements of the comprehensive supervision platform for
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drone flights.” In June 2020, the Shanghai Municipal Public Security Bureau and
other nine departments jointly issued a notice to strengthen the safety manage-
ment of the city’s civilian drones and other “low, slow and small” aircrafts: “in
accordance with the relevant provisions of civil aviation management, civilian
drone owners should be registered in real names, and should obtain the appro-
priate flight qualification in accordance with the law, and comply with radio
management, general aviation flight application management, management of
business activities and other relevant provisions before beginning flights in the
city’s administrative areas.

Second, highlight public safety protection and set no-fly zone for drones. In
September 2016, the Western Warzone Air Force Staff Department, the Civil
Aviation Southwest Regional Administration, the Civil Aviation Southwest Re-
gional Air Traffic Management Bureau, and the Sichuan Provincial Public Secu-
rity Department issued the “Notice on Strengthening the Safety Protection of the
Province’s Military and Civil Aviation Airport Clearance Area”, which states, “Tt
is strictly prohibited for any unit or organization and individual to...... carry out
flying activities such as drones, model aviation, without the approval of the mili-
tary and civil aviation departments”. This is an early introduction of banning
drone flights to protect specific areas in China.

Considering the current regulatory dilemma s and the lack of management, it
is a practical and effective choice to ensure public safety by maximizing the pro-
tection of public safety and implementing a no-fly control of drones in key areas
of public safety. Among the newly introduced local regulatory measures around
the world, the setting of no-fly zones is always an important element.

The regulation in Sichuan Province listed above clearly delineates the civilian
airports, military management areas, prisons, power plants, railroads and high-
ways, ultra-high voltage transmission lines, large military industries, communi-
cation stations, hazardous chemical production and storage areas, material sto-
rage areas and other key areas as no-fly areas. Without approval, civilian drones
are prohibited from flying over these areas. And in September 2017, the Shenz-
hen Municipal People’s Government issued the “Shenzhen Municipal Civil Light
Unmanned Aerial Vehicle Management Measures (Draft for Public Comments)”,
in which the no-fly areas of drones are divided more comprehensively. It adds
urban party committees and governments, military control zones, large event
sites, transportation hubs, railway stations, passenger terminals, ports, etc. as
no-fly areas for drones that are not approved. And the following provisional
draft released in February 2019 keeps the same.

Setting up regular no-fly zones for drones in key areas of public safety is not
only necessary but also feasible. It can minimize the public safety risks associated
with all types of drone activity. This is the most feasible and effective way to re-
gulate drones.

Third, we need a combination of leniency and strictness, and to manage by
classification so that UAV flight demand can be effectively met. Unlike tradi-
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tional aerial vehicles, UAV technology is fast developing, diverse, widely used
and has many users. Therefore, we cannot simply apply the existing traditional
aviation supervision methods to it. Rather, we should carry out detailed man-
agement according to different drones, different applications and different users
considering the characteristics of drone applications.

The small and light civilian drone users are most concerned about the pilot
qualification and license issues, followed by the flight declaration and approval
issues. In Sichuan Province, there is a special explanation on the rules of the pi-
lot qualifications and licenses: “pilot license is not needed for the civilian drone
of which the empty weight is less than or equal to 4 kg, or takeoff weight less
than or equal to 7 kg”. Meanwhile, the airspace is categorized and managed, di-
vided into controlled airspace, preparation airspace and self-flying airspace. The
civilian drone flights in the preparation airspace and self-flying airspace “do not
require flight airspace and flight plan approval”. Shenzhen’s regulations are spe-
cifically made for civilian light unmanned aerial vehicles, with “the takeoff weight
more than or equal to 0.25 kg, less than 7 kg, and engaging in non-military, police
or customs’ anti-smuggling missions”. And general flights do not need flight
declaration. It tailors for the drones specific no-fly zones and restricted flight
areas.

With these scientific and humane regulations, the regulatory pressure can be
greatly reduced. Thus the limited regulatory force can be diverted to medium
and large drones. Moreover, these regulations can help effectively manage the
flights of light and small drones, striking a balance between public safety and
protecting people’s rights to drone flights.

Fourth, specify drone flight regulations, expand the management scope, and
fulfill regulatory responsibilities. Standardized flight control is the premise of
reducing flight risks. For the flights of small and light drones, Sichuan Province
requires obedience to the airspace management. Among them, the self-flying
airspace flight should be operated within the driver’s vision. Shenzhen’s regula-
tions are more specific: the flight radius of the daytime visual range does not ex-
ceed 500 meters, and the relative ground height does not exceed 120 meters. The
refinement will help the flyer to self-control and reduce the risk of blind flight.
In addition, the safety of drone flights is closely related to the aircraft itself. Si-
chuan and Shenzhen have required drone producers be regulated and have made
concrete provisions for them. Shenzhen requires drone manufacturers to comply
with technical specifications, such as activation of certification, satellite posi-
tioning, automatic return, electronic fencing, flight records, and access to man-
agement platforms. Sichuan Province requires that manufacturers should install
flight control chips on civilian drones in accordance with national regulations,
set up no-fly zone software, and take technical measures to prevent modifica-
tions or changes in settings.

In addition, the two regions have also clarified the division of labour and co-

operation of the management departments in the management regulations. For
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example, the government has established a unified leadership and a classified
linkage mechanism: the public security authorities are responsible for investi-
gating and dealing with illegal flights; the economic and information technology
departments are responsible for managing drone producers and their products;
the industry and commerce departments are responsible for the registration of
drone producers; the safety supervision departments will incorporate the safety
management of civilian drones into the comprehensive target assessment of
safety production; the customs are responsible for the supervision of imported
civilian drones in accordance with the law; the associations are responsible for
self-regulation; drone associations are responsible for self-regulation and guid-
ance, etc. A regulatory blueprint for cooperations among departments and su-
pervisions by the whole society has been initially drawn up.

First, some regions still treat all kinds of drone flying activities without any
classification, and the scale of regulation of micro and small drones is too strict
to carry out. In Zhengzhou, for example, according to the “Notification on
Strengthening the Safety Management of ‘low, Slow and Small’ Aircraft Flights”
issued by Zhengzhou Municipal People’s Government in June 2017, “If an insti-
tution or individual needs to operate ‘low, slow and small’ aircraft flights, one
needs to report to the military air control department for approval. The ap-
proved aircraft must fly in strict accordance with the approved time and area;
without approval, all ‘low, slow and small’ aircraft are strictly prohibited from
flying.”

As mentioned earlier, there are many types of drones, among which “low,
slow and small” drones have limited weight and their safety risks can be con-
trolled. If they should always be reported regardless of area in daily manage-
ment, it will certainly result in a huge waste of regulatory power. Moreover,
“low, slow and small” drones have the largest number of users, and their flights
are so flexible and changeable that the existing regulatory mechanism is unable
to cope with them. Thus the so-called reporting regulation will ultimately be
useless. In contrast, it would be more feasible to classify drones according to
their types, characteristics and functions with different levels of regulatory strict-
ness.

Take the United States, where the flight control system is well developed, as an
example. Concerned about public safety, the US Aviation Administration has
been trying to integrate drones into the traditional air traffic control system and
tightening control on them. In practice, however, this has been difficult due to
public opinions. Its newly introduced drone registration system has also been in
trouble due to individual users suing it as against the constitution. In reality, the
US Aviation Administration can only regulate commercial applications of drones;
while personal flights of micro and small drones are largely unregulated. The
strict local regulation of civilian drones fundamentally stems from the limited
opening of China’s current low-altitude airspace. The State Council and the
Central Military Commission issued the “Instructions on Deepening the Reform
of Low Altitude Airspace Management” in 2010, and the General Office of the
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State Council issued the “Instructions on Promoting the Development of the
General Aviation Industry” in 2016. Low-altitude airspace is gradually being
opened up for classified and managed drones, and the micro and small drones’
flight regulations are relaxed. This is not only beneficial to public safety, but also
helps the development of the drone industry.

Second, the various regulations governing drones in different places are still
too simple regarding to the complex and widespread use of drones. In practice,
there is still a need for further refinement of regulations and enforceable stan-
dards. Otherwise, there will still be various loopholes and ambiguities in the reg-

ulatory practice, which may trigger public safety hazards.

4. Conclusion

From the perspective of legislative process of drone regulation, the introduction
of drone regulations has been groundbreaking as it has filled the regulatory gap
when national laws and industry regulations are still incomplete. However,
comparing relevant regulations in different places, we can see that the problems
are also apparent.

In fact, a more advanced and more effective drone safety law is needed to en-
sure that social drone regulation is in place. From a public safety perspective, a
drone safety law should place the protection of public safety at its core and thus
integrate and refine the various aspects and specific requirements of drone safe-
ty. For example, the division of airspace for drones, rules on the use of airspace,
flight rules for drones, production technology standards, owner certification, pi-
lot qualification assessment, etc. Considering the rapid development of drone
technology, the weakness of the relevant legal basis, the complexity of opening
airspace and reconstructing the air traffic control mechanism, the drafting and
implementation of drone safety laws will be a long-term process, which requires
the joint efforts and participation of the whole society. Thus the current efforts
made by local governments and regulatory authorities in formulating regulations

on drone management serve as a pioneering role.
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