Management Science and Engineering & 3R} 22 5 T2, 2026, 15(5), 966-971 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2026.155093

REVRZEXNEEFHAPIEEREGER
53

A, NRE, FT£4
TLVOEE TOR2Em %P, 1LVH &

Wk H . 202648 H3H; FHHEM: 20264F8H24H; KA HM: 2026597 7H

R

FERZEFRERRE, TARRICE SRR T LA E RO EZARE T . “THR” PR
RRZLTFEAA “FHNSAEF” , BRERRIMEE ZREER AN BLEE T RERE,
EINRELTRFEAFRRE. EARELTHRBNATR, REMRIMEREERBACN A, (ER TR
FRIJRZBLHGURK AT RS, ZsTH R BHER TN, SR ITEESZERERE,
FEEH AP . AXE S UTMIRE B B2 TR TBREIRAEER, K L hmER
HEYBEELANTERZEER, N A Bl F B BE” AEERRATIRZMREEZZER
B, ARSI RIESEEER, FHRREETEAMR . FREE T ERE. B ERTE.
AR EMaREN 2L RBATZ2EEER, WHIAMREYRZLEE 5T L TREAGE R
2%,

XK ia

R, BANEE, UTMERZZE, ZHRKIE, ShiSZEe, =8EHE,
SR IEERE

Research on the Whole-Life-Cycle
Engineering Management and
Control System for Safety Risks
in Low-Altitude Logistics

Longhui Zhan, Xiaoqin Liu, Meihong Li

Business School, Jiangxi University of Science and Technology, Nanchang Jiangxi

Received: August 3, 2026; accepted: August 24, 2026; published: September 7, 2026

MEGIM: LR, xR, FERL. RSP LA AR A A TR R R AR D). AR TR, 2026,
15(5): 966-971. DOI: 10.12677/mse.2026.155093


https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2026.155093
https://doi.org/10.12677/mse.2026.155093
https://www.hanspub.org/

HEHE S

Abstract

With the rapid development of the low-altitude economy, unmanned aerial vehicle (UAV) last-mile
delivery has become a vital component of urban three-dimensional logistics systems. The 15th Five-
Year Plan positions the low-altitude economy as an “emerging pillar industry”, explicitly calling for
enhanced refined management of low-altitude airspace, strengthened low-altitude flight safety as-
surance, and the promotion of healthy and orderly development of the low-altitude economy. As a
key application area of this economy, low-altitude logistics is accelerating its large-scale deploy-
ment. However, multiple safety risks arising from complex urban low-altitude airspace condi-
tions—such as airborne hardware failures, airspace operational conflicts, electromagnetic link in-
terference, and unauthorized flight operations—seriously hinder the industrial-scale implementa-
tion. Drawing on UTM (Unmanned Aircraft System Traffic Management) engineering and airspace
risk assessment technologies, and grounded in classic aviation safety theories including the Swiss
Cheese Model and the accident chain theory, this paper systematically identifies full-chain safety
risks in low-altitude logistics from a five-dimensional framework of “human, machine, environ-
ment, management, and information”. It further delves into the underlying formation mechanisms
and regulatory deficiencies, and constructs a closed-loop safety management system throughout
the full life cycle, encompassing dynamic airspace planning, empowerment by intelligent supervi-
sion platforms, regulatory standards and norms, personnel training, and emergency support. This
study aims to provide a reference for the safe operation and engineering-oriented governance of
low-altitude logistics.
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