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Abstract 
Against the backdrop that low-altitude economy has become a national stra-
tegic emerging industry and cultural tourism industry is undergoing high-
quality transformation, the coastal recreational belt around city is a key car-
rier for the cultural tourism upgrading of coastal cities and solving the prob-
lem of scattered resources. Located at the linkage node of the Guangdong-
Hong Kong-Macao Greater Bay Area and the Hainan Free Trade Port, Zhan-
jiang boasts the resource endowment of “sea-island-city” and the policy ad-
vantage of being a pilot zone for low-altitude economy in western Guang-
dong, providing inherent conditions for the in-depth integration of low-alti-
tude economy and coastal recreational belt around city. Taking Zhanjiang as 
an example, this paper analyzes the internal logic of low-altitude economy 
empowering the construction of coastal recreational belt around city by en-
riching tourism scenarios, innovating tourism products and enhancing tour-
ism image. It points out the challenges, including insufficient technical ad-
aptation, product homogenization, weak infrastructure, shortage of talents 
and ineffective resource integration. Then, it puts forward optimization sug-
gestions from five aspects: technological innovation, product upgrading, fa-
cility improvement, talent cultivation and resource integration, providing the-
oretical and practical references for Zhanjiang and similar coastal cities to pro-
mote the high-quality development of recreational belt around city relying on 
low-altitude economy. 
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1. Introduction 

The low-altitude economy is a comprehensive economic form driven by the manu-
facturing and flight operations of various civil low-altitude aircraft, which promotes 
the integrated development of related industries through radiating effects (Liu et al., 
2025). As a strategic emerging industry, low-altitude economy has become a new 
driving force for the innovative development of regional economy, especially its ap-
plication in tourism, which brings a brand-new experience perspective to tourists 
and acts as a new engine for the transformation and development of cultural tour-
ism industry (Chen, 2026). The coastal recreational belt around city is a new type of 
experiential space gradually developed based on urban tourism and urban leisure in-
dustries, with the experience of recreationists as the core and supported by policy 
guidance and market cultivation. It provides such functions as sightseeing, leisure, 
vacation, entertainment, fitness, sports, and education (Dang et al., 2025; Guo & 
Wang, 2008). As an important leisure space carrier of coastal cities, coastal recre-
ational belt around city is generally faced with bottlenecks such as scattered re-
sources, homogeneous experience, insufficient spatial accessibility and inadequate 
industrial integration in the development process. In this context, exploring the de-
velopment path of low-altitude economy assisting coastal recreational belt around 
city has become an important direction to break the traditional development dilemma 
and realize value network reconstruction (Cheng et al., 2026; Li, 2024). 

Current studies mostly focus on single dimensions such as industrial policies, 
airspace management and technical applications of the low-altitude economy, or 
spatial planning and resource development of recreational belts around cities (Dang 
et al., 2025; Guo & Wang, 2008; Liu et al., 2026). There is a lack of systematic anal-
ysis on the internal mechanism, practical constraints and implementation paths for 
the deep integration of the low-altitude economy and coastal recreational belts around 
cities. Especially for composite coastal cities like Zhanjiang, which possess main-
land, island and coastal ecosystems, both theoretical support and practical guid-
ance are insufficient. As a sub-central city of Guangdong Province and an exper-
imental zone of the western Guangdong low-altitude economy, Zhanjiang boasts 
unique resource endowments, including mangroves, coral reefs and Leizhou cul-
ture, making it highly representative for constructing a coastal low-altitude recre-
ational belt around the city. 

The standardized analytical framework of “Logic-Challenges-Countermeasures” 
can systematically reveal the internal logic of value network reconstruction for coastal 
recreational belts around cities empowered by the low-altitude economy, identify 
key challenges in resources, ecology, regulation and the market, and put forward 
optimized paths and policy suggestions suitable for Zhanjiang’s development real-
ity. This study aims to enrich the theoretical connotation of the integrated devel-
opment of the low-altitude economy and culture-tourism, and provide a replicable 
practical paradigm for the construction of the western Guangdong low-altitude 
economy experimental zone and the high-quality transformation of culture and 
tourism in similar coastal cities. 
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2. Logic of Low-Altitude Economy Empowering the 
Construction of Coastal Recreational Belt around 
Metropolis 

The integration of the low-altitude economy and coastal recreational belts around 
cities has solid theoretical and practical foundations. Its systematic and multi-di-
mensional empowering effects can break the constraints of traditional coastal tour-
ism development and reconstruct the value framework of coastal recreational spaces 
(Chen, 2026; Long et al., 2026). Based on the above empowerment mechanism and 
Zhanjiang’s coastal development context, this study systematically explores four 
core pathways for the low-altitude economy to promote the high-quality upgrad-
ing of coastal recreational belts, including innovating tourism experience scenar-
ios, constructing cultural and tourism display platforms, optimizing tourism qual-
ity and regional brand image, and advancing the high-quality economic develop-
ment of regional cultural tourism. 

2.1. Innovating Tourism Experience Scenarios 

Low-altitude economy injects unprecedented vitality into coastal recreational belts 
around metropolis, notably by reshaping tourists’ experiential space. Through high-
tech means such as drone aerial sightseeing and low-altitude flight experiences, 
tourists break through the traditional horizontal viewing mode and appreciate the 
unique charm of coastal ecological and cultural resources from an all-round, close-
up new perspective. Meanwhile, low-altitude economy diversifies tourism experi-
ences. Numerous coastal landscapes, ecological resources and cultural nodes are 
closely connected to form a regional tourism space. By helicopter and small aircraft 
low-altitude flights, tourists can overlook natural landscapes and listen to cultural 
stories through professional headphones, feeling the interaction between natural 
scenery and regional culture. 

Zhanjiang boasts high-quality cultural and tourism resources, including Jinsha 
Bay, mangroves, Huguangyan Volcanic Lake, Naozhou Island, Xuwen Coral Reef 
and Leizhou Ancient City. It has been included in the construction scope of the 
Western Guangdong Low-Altitude Economic Pilot Zone, and possesses distinctive 
resource endowments and strong policy support for developing low-altitude tour-
ism (Liu & Su, 2024). Relying on these core resources, it can realize integrated func-
tions such as ecological healing, cultural experience and wellness leisure, construct 
a four-dimensional spatial pattern of “Near-Urban Healing Circle + Remote Island 
Exploration Belt + Cultural Experience Belt + Ecological Popular Science Circle”, 
and innovate tourism experience scenarios in Zhanjiang. 

2.2. Providing an Innovative Display Platform 

With its unique technological and experiential advantages, low-altitude economy 
expands the display space of coastal recreational belts around metropolis. First, 
drone aerial photography enables tourists to capture and record the unique charm 
of coastal ecology and culture from the air, delivering an unprecedented immer-
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sive viewing experience. Second, low-altitude flight platforms elevate the dimen-
sion of cultural tourism resource display. Holding cultural festivals, light shows 
and aerial performances on these platforms can showcase regional culture in inno-
vative ways, attract tourists and improve experience quality. In addition, combined 
with AR panoramic display technology, cultural sites, traditional crafts and intan-
gible cultural heritage can be presented three-dimensionally and visually, breaking 
the static browsing mode. 

At present, Zhanjiang has piloted the application of unmanned aerial vehicle 
technology exhibitions in major cultural and tourism festivals, and has initially 
formed application scenarios of technology-enabled cultural and tourism display. 
By means of low-altitude aerial survey monitoring, digital archive recording and 
other approaches, the efficiency of protection and dissemination of ecological and 
cultural resources can be improved, which helps to shape a distinctive coastal cul-
tural tourism brand and provide an innovative platform for cultural presentation. 

2.3. Improving Tourism Quality and Regional Image 

Manned and unmanned aircraft flight projects in low-altitude economy create pos-
sibilities for high-quality development of coastal recreational belts around metrop-
olis, especially in tourism product quality and destination image. First, tourist ex-
perience is enhanced. Diverse routes designed through low-altitude flights meet 
tourists’ demand for novel and three-dimensional tourism, allowing them to visit 
more attractions in less time. Second, tourism quality is upgraded. Low-altitude tour-
ism imposes higher standards on personnel professionalism, safe operation and 
emergency rescue, promoting the standardization of service models. Moreover, 
the integration of low-altitude economy and coastal elements accelerates industrial 
upgrading and enhances regional tourism competitiveness. 

Zhanjiang has launched pilot programs, including low-altitude sightseeing and 
aerial study tours, integrating technological elements into cultural and tourism sce-
narios and preliminarily forming differentiated brand recognition. By enriching 
tourism application scenarios based on low-altitude technologies and strengthen-
ing technological experience and distinctive identity, Zhanjiang’s recreational belt 
around the city is promoted to upgrade from traditional coastal sightseeing to a 
composite model featuring three-dimensional leisure, ecological wellness, and cul-
tural immersion, so as to comprehensively enhance regional attractiveness and 
brand influence. 

2.4. Promoting Cultural Tourism Economic Development 

As an emerging and powerful new quality productivity, low-altitude economy brings 
fresh development vitality to coastal recreational belts around metropolis. Devel-
oping low-altitude economy based on local conditions strongly boosts regional 
economy due to its extensive industrial linkage effects, covering aircraft operation, 
aviation services, tourism reception, catering and accommodation, cultural inno-
vation and research, among others. In terms of employment, low-altitude econ-
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omy transforms the traditional extensive tourism employment structure and de-
mands more professional talents such as pilots, maintenance personnel, tour guides, 
planners and operators, thus optimizing the employment structure. 

Low-altitude economy effectively breaks geographical barriers and connects 
Zhanjiang’s scattered islands, ecological and cultural areas. This activates previously 
inaccessible and underutilized resources, enhances destination attractiveness and 
consumption scale, promotes balanced development of coastal areas to a certain ex-
tent, and improves the quality and efficiency of cultural tourism economy. 

3. Challenges of Low-Altitude Economy Empowering Coastal 
Recreational Belt around Metropolis 

Overall, the low-altitude economy delivers pivotal momentum for the transform-
ative upgrading of Zhanjiang’s coastal recreational belt. Nevertheless, restricted 
by geographical endowments, industrial foundations, technical constraints and in-
stitutional imperfections, the integration between the low-altitude economy and 
coastal cultural tourism sector remains in its preliminary developmental phase (Liu 
& Su, 2024). A set of multi-dimensional barriers, including inadequate technical 
infrastructure, imperfect supporting systems, insufficient resource integration, im-
mature market cultivation, and deficient talent and institutional support, collec-
tively constrain the in-depth advancement and large-scale industrial proliferation 
of integrated low-altitude cultural tourism paradigms. 

3.1. Technical Facility Challenges 

Zhanjiang has a tropical marine monsoon climate with high temperature, humid-
ity, salt fog and frequent typhoons, which impose strict requirements on low-alti-
tude flight technology and facilities. Existing technical models cannot fully adapt 
to the complex coastal environment. First, low-altitude airspace management is 
imperfect, with complicated airspace allocation, flight declaration and supervision 
processes. Long approval cycles for temporary and regular low-altitude tourism 
flights reduce enterprise operation efficiency and hinder flexible route adjustment 
according to tourist demand. Second, low-altitude flight safety support is insufficient, 
with inadequate coverage of communication, navigation, surveillance and meteoro-
logical early warning facilities. Weak signals in remote islands and ecological reserves 
hinder real-time aircraft monitoring and risk early warning. Third, low-altitude 
equipment has poor technical adaptability. Most existing drones and helicopters 
are general models with weak wind, salt fog and moisture resistance; battery life 
decays significantly in high temperatures, large-scale grounding is common in ty-
phoon seasons, and high equipment failure rates affect operational stability (Xiao 
et al., 2026). Fourth, intelligent technology application is low. Technologies such 
as intelligent obstacle avoidance, automatic cruise, digital twin and AR immersion 
have not been fully integrated into tourism experiences. Most low-altitude projects 
remain simple aerial sightseeing, failing to fully exploit technological empowerment 
value (Fan et al., 2025). 
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3.2. Infrastructure Challenges 

Infrastructure shortcomings are key constraints to the large-scale development of 
low-altitude tourism, manifested in unreasonable layout, incomplete supporting 
facilities and untimely operation and maintenance. First, special low-altitude facil-
ities are scarce. The number of helicopter landing points, drone landing sites, al-
ternate landing points and operation centers is small and highly concentrated in 
urban areas such as Jinsha Bay and Huguangyan. Key resource areas, including 
Naozhou Island, Techeng Island, Xuwen Coral Reef and Leizhou Ancient City, lack 
sufficient facilities, while remote islands and ecological areas are almost blank. 
Second, ground supporting connection is not smooth. There is no integrated con-
nection between low-altitude flight nodes and scenic spots, transportation hubs, 
hotels and parking lots, causing inconvenience in transfer and poor accessibility. 
Some landing points lack public services such as tourist centers, medical first aid, 
rest areas and intelligent navigation, resulting in poor experiential coherence. Third, 
infrastructure construction and maintenance costs are high. Low-altitude facilities 
involve multiple approvals in airspace, land and safety, with long investment return 
cycles, making sustained investment difficult for local finance and enterprises. Some 
built facilities are aging and damaged due to lack of professional maintenance, fail-
ing to ensure safe operation. 

3.3. Resource Integration Challenges 

Compared with well-established coastal tourism cities in China, including Sanya, 
Zhuhai, and Qingdao, Zhanjiang exhibits distinctive resource endowments, de-
velopmental constraints, and locational advantages (shown in Table 1). However, 
the city’s prevalent resource fragmentation and spatial isolation constrain the re-
source integration capacity and industrial empowerment of the low-altitude econ-
omy. Moreover, rigorous ecological supervision and frequent meteorological haz-
ards further constrain the operational scope and developmental potential of low-
altitude cultural tourism. In terms of ecological management, key protected areas 
such as mangrove and coral reef reserves enforce stringent controls over low-alti-
tude flight altitudes, route planning, and operating hours, significantly limiting 
the spatial flexibility of low-altitude tourism deployment. In terms of meteorolog-
ical conditions, recurrent extreme weather events, particularly typhoons and se-
vere convective weather, cause widespread seasonal flight suspensions, disrupting 
the continuity and operational stability of the low-altitude tourism industry. Ad-
ditionally, overlapping administrative supervision across multiple departments 
raises the institutional and transaction costs of project implementation. Spatially, 
the dispersed layout of local tourism resources and incomplete coverage of low-
altitude flight routes impede the incorporation of remote scenic sites and ecolog-
ical nodes into an integrated recreational system, restricting the effective transfor-
mation of resource superiority into industrial competitiveness. Furthermore, in-
adequate industrial linkage between low-altitude tourism and adjacent sectors, in-
cluding marine sports, rural cultural tourism, and intangible cultural heritage ex-
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periences, hinders the formation of a comprehensive all-for-one tourism system. 
Meanwhile, the lack of systematic cooperative mechanisms with the Guangdong-
Hong Kong-Macao Greater Bay Area and Hainan Free Trade Port further limits in-
dustrial upgrading through regional synergies (Li, 2024). 

 
Table 1. Comparison between Zhanjiang and similar coastal cities. 

Comparison  
Dimension 

Zhanjiang Sanya Zhuhai Qingdao 

Resource Endowment 
Structure 

Possesses nationally 
protected mangrove and 
coral reef ecological 
resources, as well as 
distinctive cultural 
resources including 
Leizhou ancient city and 
intangible cultural heritage. 
It features prominent dual 
ecological and cultural 
advantages, accompanied 
by spatially fragmented 
offshore island resources. 

Dominates high-end 
tropical coastal beach and 
marine landscape 
resources. Characterized 
by natural sightseeing-
oriented tourism with 
weak indigenous cultural 
recognition and severe 
industrial 
homogenization. 

Boasts abundant 
island clusters and 
bay coastal 
landscapes, 
focusing on urban 
leisure and coastal 
wellness tourism. 
Its cultural 
resources are 
dominated by 
modern 
commercial 
heritage with 
insufficient 
exclusive local 
characteristics. 

Features temperate 
coastal landscapes, 
European-style 
architecture, and 
beer culture. It 
presents distinctive 
northern coastal 
tourism 
characteristics but 
lacks rare 
ecologically 
sensitive resources. 

Ecological and 
Regulatory 
Constraints 

Stringent ecological 
protection policies apply to 
mangrove and coral reef 
reserves. Frequent 
typhoons and high salt-fog 
environments impose strict 
restrictions on low-altitude 
flight routes, operational 
periods, and flight 
altitudes, resulting in 
strong industrial 
operational constraints. 

Free of large-scale 
ecologically sensitive 
protection areas with 
lenient development 
regulations. The tropical 
climate supports year-
round low-altitude 
operations with limited 
meteorological 
disturbances and 
sufficient operational 
windows. 

Stable bay 
ecological 
conditions and 
mild climate reduce 
disaster risks. Low-
altitude tourism 
enjoys favorable 
conditions for 
normalized 
operation with 
minimal 
institutional 
constraints. 

The temperate 
climate features 
fewer 
meteorological 
hazards and stable 
flight conditions. 
Loose ecological 
and airspace 
regulations impose 
few restrictions on 
low-altitude 
industrial layout. 

Industrial 
Development Stage 

Low-altitude cultural 
tourism remains in the 
initial exploration stage, 
characterized by 
inadequate infrastructure, 
homogeneous product 
supply, incomplete 
specialized policies, and 
obvious industrial 
upgrading bottlenecks as a 
late-developing coastal city. 

Pioneers low-altitude 
tourism development 
with mature industrial 
systems, complete 
supporting facilities, and 
high international brand 
recognition, serving as a 
national benchmark for 
coastal low-altitude 
tourism. 

Benefiting from bay 
economic 
advantages, low-
altitude tourism has 
formed mature 
urban leisure and 
island sightseeing 
formats with high 
marketization and 
rapid industrial 
iteration. 

Low-altitude 
cultural tourism 
develops steadily 
with solid industrial 
foundations, closely 
integrated with 
urban leisure and 
festival tourism, 
and enjoys high 
market acceptance. 
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Continued 

Locational and 
Functional 
Positioning 

As a sub-central city of 
Guangdong Province and a 
pilot zone for the low-
altitude economy in 
western Guangdong, 
Zhanjiang borders the 
Hainan Free Trade Port. It 
undertakes multiple 
missions including 
ecological conservation, 
cultural inheritance, 
industrial cultivation, and 
regional collaborative 
development. 

As a core tourism node of 
the Hainan Free Trade 
Port and an international 
tropical coastal resort, 
Sanya focuses on high-
end vacation and 
international tourism 
consumption driven by 
preferential port policies. 

As a core coastal 
city in the 
Guangdong-Hong 
Kong-Macao 
Greater Bay Area, 
Zhuhai 
concentrates on 
urban leisure 
tourism and cross-
regional industrial 
collaboration under 
the integrated bay 
development 
strategy. 

As a northern 
coastal gateway and 
key tourism hub of 
the Yellow Sea, 
Qingdao relies on 
northern tourist 
markets and port 
advantages to 
prioritize temperate 
coastal sightseeing 
and urban leisure 
tourism. 

3.4. Product and Market Challenges 

The supply of low-altitude tourism products does not match market demand, with 
obvious homogenization, low-end and shallow problems, making it difficult to form 
core competitiveness (Qi & Sun, 2025; Hou et al., 2025). First, product structure 
is single and homogeneous. Zhanjiang’s low-altitude tourism mainly relies on hel-
icopter sightseeing and drone aerial photography with similar experience modes, 
lacking in-depth integration with ecology, culture, wellness, research and night econ-
omy. It is hardly distinguishable from low-altitude products in coastal cities such 
as Sanya, Qingdao and Zhuhai, with low recognition. Second, product chain is short 
with low added value. Most projects only provide single flight experiences without 
forming a composite consumption chain of “flight + sightseeing + culture + ca-
tering + accommodation + research”, leading to short tourist stay, low comprehen-
sive consumption and limited industrial driving effect. Third, market awareness and 
acceptance are low. As an emerging consumption, low-altitude tourism lacks pop-
ularization, and tourists are price-sensitive. Safety concerns and asymmetric infor-
mation weaken tourists’ decision-making willingness. Fourth, brand influence is 
weak. No low-altitude cultural tourism IP with regional recognition has been formed. 
Insufficient marketing and limited online and offline drainage make it difficult to 
attract middle-to-high-end and long-distance tourists. 

3.5. Talent and Policy Challenges 

The integrated development of the low-altitude economy and cultural tourism in-
dustry relies on a professional talent pool and a sound institutional guarantee sys-
tem. Nevertheless, Zhanjiang is constrained by both insufficient talent supply and a 
lagging policy framework. In terms of talent support, there is a substantial shortage 
of qualified professionals, such as licensed pilots, equipment maintenance tech-
nicians, aviation meteorological analysts, and safety supervisors, which cannot meet 
the demands of regular and compliant operation. Compound talents equipped with 
both professional low-altitude operation capabilities and local cultural tourism 
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planning, as well as cultural interpretation competencies, are extremely scarce, re-
sulting in inadequate locality and professionalism in tourism product design. Local 
universities have not yet offered majors related to low-altitude tourism and un-
manned aerial vehicle application, making talent development highly dependent on 
external introduction. This approach incurs high costs and poor team stability. Mean-
while, most practitioners lack systematic professional training, making it difficult to 
guarantee service standardization and tourist experience quality. In terms of policy 
support, Zhanjiang has not yet issued special supportive policies for low-altitude 
cultural tourism. Institutional arrangements regarding refined airspace manage-
ment, land approval, financial subsidies, and social capital introduction remain im-
perfect, while industry supervision and self-regulation systems are absent, restrict-
ing the standardized and long-term development of the industry. 

4. Suggestions for Low-Altitude Economy Empowering the 
Construction of Coastal Recreational Belt around 
Metropolis 

Compared with conventional coastal tourism cities, the integrated development 
of low-altitude cultural tourism in Zhanjiang exhibits distinctive regional charac-
teristics. However, it is confronted with systemic bottlenecks across technical in-
frastructure, supporting facilities, resource integration, product markets, talent pol-
icies and related institutional systems, which impede the in-depth implementation 
and large-scale expansion of low-altitude cultural tourism formats. Accordingly, 
this study puts forward the following developmental proposals: 

4.1. Strengthening Technical and Safety Support 

Appropriately increase investment in airworthiness technology and develop special 
low-altitude equipment for coastal areas with high temperature resistance, high salt 
resistance and strong wind resistance to enhance adaptability to typhoons, high 
humidity and salt fog environments (Hu et al., 2025). Simplify airspace approval 
procedures and set up a “one-stop” approval window for low-altitude flights to im-
prove efficiency. Build an intelligent low-altitude supervision platform to integrate 
flight monitoring, meteorological early warning, airspace scheduling and emergency 
rescue. Establish a regular safety inspection, equipment maintenance and emergency 
response mechanism, equipped with professional rescue teams and equipment, to 
comprehensively improve safety support capabilities. Promote the in-depth appli-
cation of big data, artificial intelligence and Beidou navigation to enhance intelligent 
obstacle avoidance, automatic cruise and precise positioning. 

4.2. Improving Infrastructure and Supporting Services 

Following the idea of “core area densification, remote island coverage, corridor 
connection”, add helicopter landing points and drone connection stations, focus-
ing on key nodes such as Naozhou Island, Techeng Island, Xuwen Coral Reef and 
Leizhou Ancient City. Improve the transportation connection system, launch sce-
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nic through trains, and equip with parking lots, tourist centers, rest areas, medical 
stations and intelligent navigation. Establish a professional operation and mainte-
nance mechanism for infrastructure with regular inspection and intelligent mon-
itoring to ensure safe and stable operation. Build a comprehensive low-altitude 
tourism service center to provide one-stop services including consultation, reser-
vation, ticketing, security check and rest, enhancing tourist convenience and ex-
perience (shown in Table 2). 

 
Table 2. Optimization of low-altitude flight infrastructure layout in Zhanjiang. 

Area Type Key Layout Points Construction Content Functional Orientation 

Near-City Core Area Jinsha Bay, Huguangyan Landing point + Service center 
Distribution hub, daily 
operation 

Remote Island Area 
Naozhou Island, Techeng 
Island 

Landing point + Connection 
station 

Island connection, island-wide 
sightseeing 

Ecological Area Xuwen Coral Reef, Mangroves 
Drone station + Observation 
point 

Ecological observation, popular 
science research 

Cultural Area 
Leizhou Ancient City, Leizu 
Temple 

Landing point + Performance 
platform 

Cultural experience, aerial tour 

4.3. Innovating Product System and Improving Service Quality 

Deeply develop four product models: “low-altitude + ecology”, “low-altitude + 
culture”, “low-altitude + wellness” and “low-altitude + research”, and build 
characteristic brands such as “Ocean Healing Passport”, “Low-Altitude Intangible 
Cultural Heritage Corridor” and “Aerial Leizhou Culture Route”. Enrich products 
such as night flights, festival performances, customized routes, parent-child re-
search and high-end private experiences to extend the consumption chain and 
increase product added value. Launch differentiated products for different cus-
tomer groups to meet diverse needs (shown in Table 3). Strengthen employee 
training, improve service standards and evaluation mechanisms, enhance ser-
vice professionalism and standardization, and increase tourist satisfaction and 
loyalty. 

 
Table 3. Innovative low-altitude tourism product system in Zhanjiang. 

Product Type Core Projects Target Customers Characteristic Highlights 

Low-Altitude + Ecology 
Aerial tour of mangroves, coral 
reef observation 

Ecological enthusiasts, 
family tourists 

Panoramic sea view, popular 
science education 

Low-Altitude + Culture 
Aerial intangible cultural heritage 
performance, ancient city tour 

Cultural tourists, 
research groups 

AR immersion, cultural 
narration 

Low-Altitude + Wellness 
High-altitude healing flight, island 
wellness 

Middle-aged and elderly, 
high-end tourists 

Relaxation, physical and 
mental healing 

Low-Altitude + Night Tour Drone light show, bay night flight 
Young groups, urban 
tourists 

Night economy, internet-
famous check-in 
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4.4. Strengthening Resource Integration and Regional 
Collaboration 

In response to the dilemmas of resource fragmentation, insufficient industrial link-
age, stringent ecological regulations, and complex airspace control, a collaborative 
development system for low-altitude cultural tourism that adapts to ecological pro-
tection and institutional norms shall be established. By relying on the low-altitude 
route network to connect scattered ecological, cultural and island resources, a three-
dimensional spatial structure consisting of a Near‑Urban Healing Circle and an 
Offshore Island Exploration Belt shall be constructed to facilitate the transformation 
of resource advantages into industrial competitive advantages. In line with the eco-
logical protection requirements for mangroves and coral reefs, and in combina-
tion with the meteorological characteristics of typhoon seasons, differentiated reg-
ulations on flight altitudes, routes and operating hours shall be adopted to balance 
tourism development, ecological security and operational safety. A multi-depart-
mental joint approval mechanism shall be established to simplify the review pro-
cedures for eligible projects. In-depth integration of low-altitude tourism with ma-
rine sports, rural cultural tourism, intangible cultural heritage experiences and other 
sectors shall be promoted to shape an all-region three-dimensional cultural tour-
ism development pattern. Cross-regional cooperation with the Guangdong-Hong 
Kong-Macao Greater Bay Area and Hainan Free Trade Port shall be enhanced to 
build a cross-regional cultural tourism linkage system, so as to comprehensively im-
prove regional industrial competitiveness. 

4.5. Improving Policy Support and Talent Guarantee 

To address the two soft constraints of inadequate policy support and shortage of 
professional talents, a comprehensive institutional and talent guarantee system 
should be constructed. Special supporting policies for low-altitude cultural tour-
ism shall be formulated to improve supporting systems regarding airspace open-
ing, land use guarantee, financial subsidies and social capital introduction, with 
special development funds set up simultaneously. It is necessary to deepen univer-
sity-enterprise collaborative education, encourage local colleges and universities 
to offer majors related to low-altitude tourism, equipment operation and mainte-
nance, and cultural tourism planning, build practical training bases, and establish 
a localized talent training system. Meanwhile, the incentive mechanisms for talent 
introduction, salary and welfare, and career promotion should be optimized to 
precisely attract high-end professionals in technology, operation planning and in-
dustry management. In addition, a low-altitude tourism industry association can 
be established to formulate unified operational and service standards, standardize 
market order, and promote the standardized and high-quality development of the 
industry. 

5. Conclusion 

As an important form of new quality productive forces, the low-altitude economy 
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can empower the high-quality development of coastal recreational belts by innovat-
ing experience scenarios, expanding the dimension of resource display, and upgrad-
ing tourism service quality. At the present stage, however, the integrated develop-
ment of the two remains in the initial stage. It not only faces common industrial 
shortcomings of the industry, but also encounters localized special constraints, in-
cluding strict ecological regulation, frequent meteorological disasters and stringent 
airspace governance. Based on the research framework of “development logic-prac-
tical dilemma-optimization path”, this study constructs an optimization system 
adapted to the regional characteristics of Zhanjiang, facilitating the in-depth inte-
gration of the low-altitude economy and coastal recreational belts, and realizing co-
ordinated win-win among ecological protection, cultural inheritance and cultural 
tourism economy. 

In the future, the integrated development of the low-altitude economy and coastal 
recreational belts will evolve toward digitalization, scenario diversification and all-
region integration. With the continuous improvement of policy systems, techno-
logical iteration and market maturity, low-altitude tourism will upgrade from a sin-
gle aerial sightseeing format to a compound industrial form covering immersive 
experience, ecological health preservation, research and study education, and cross-
regional linkage. Subsequent research can further explore the integrated applica-
tion mode of intelligent technology in low-altitude cultural tourism, and deeply 
excavate the mechanism of ecological coordination and cross-regional collabora-
tive development, so as to provide theoretical support and practical paradigms for 
the high-quality transformation of cultural tourism in similar coastal cities across 
China. 
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