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[Abstract]

The explosive increase in demand for drones poses a major threat to the safety of existing aircraft operations and important national
facilities operating in low-altitude airspace. In order to determine the type and degree of safety threats for low-altitude airspace drones,
the types and types of threats from drones are evaluated through analysis of AHP(analysis hierarchy process) for aviation workers in
each field. The composition of the threat factor hierarchy from drones was designed using a specific operation risk assessment (SORA)
technique previously studied by the European Aviation Safety Agency (EASA), an advanced aviation country. Based on this, it will be
possible to secure the low-altitude safety operation of existing aircraft by identifying and removing prior hazards between each aircraft
operation and mission performance.
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Table 1. Number of fines imposed by drone type.

T & 20 | 21 | 22 | 23 | 243 | A
Control Area 38 47 45 49 23 202
Non-Control Area 53 36 98 266 39 492
Night Fligt 10 17 15 25 3 70
Not certified 0 0 14 19 3 36

Non-compliance with

minimum flight altitude 0 0 > 6 0 1

Violation of operator

compliance
Total 101 100 | 177 | 375 68 821
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Fig. 2. Conceptual diagram of traffic management for
low-altitude unmanned aerial vehicles.
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Table. 2. EASA SORA.

Classify Risk Assessment Factors
Characteristic dimensions, Kinetic energy, 4D space
. definition, Ground risk buffer, Risk maintenance
Ground Risk Class L. . . .
Navigation, Population density, Strategic
(GRO)

mitigation, Impact reduction, Emergency response
(13 Elements) . . ..
plan, Operation area size, Invisible, Control area,

Ground control)
Separate airspace, High altitude (FL600), Operating

space setting, Middle-altitude identification device,

Lo Low-altitude identification device, Operating time
Air Risk Class

(ARC)
(15 Elements)

setting, Middle altitude control zone, Low-altitude

control zone, Exposure time setting, Middle-altitude
urban zone, Low-altitude urban zone, Control zone,
IMiddle-altitude outer zone, Low-altitude outer zone,

INon-control zone
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Table 3. Low-altitude operating enwronment threat factors
AHP hierarchy.

Element

1 Component | 2 Component 3 Component

Over populated areas

Collision threat area
for ground aircraft
and important
facilities

Drone/UAM
dangerous goods
transportation area

Population
density

Ground Risk
Class
(GRC)

VLOS®

Type of

6)
Operation BVLOS

automatic /
autonomous

Aircraft Weight

Type of aircraft Aircraft Sige

Low-altitude Aircraft Category
drone operation
threat factors

Increase in airspace
traffic

Collisions caused by
illegal flights and
group flights

[Unpredictable aircraft
psychological threat)

Density of
manned air
Traffic

TO/LD/ App

Air Risk Class

Climb/Descent/Cruise
(ARC) —

Flight Segment

etc (Taxi)

Auvailability of
autonomous collision
avoidance function
Whether mutual
identification is

possible or not

Remoto ID

Mutual monitoring
availability
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5) VLOS(Visual line of sight)
6) BLOS(Beyond visual line of sight)
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