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ABSTRACT

Effectively enhancing park service effectiveness is a pivotal
pathway for advancing the construction of Park Cities. However, it
has currently witnessed issues such as the misalignment between
park management research and the actual deficiencies, a lack of
connections from evaluation results to deficiency diagnosis and
optimization recommendations, and the insufficiency in timeliness
and continuity of research outcomes, which collectively fail to
adequately support for park managers’ decision-making in service
effectiveness enhancement. This study, addressing the entire
workflow, proposes an “evaluation-diagnosis—decision-making”
framework for the enhancement of park service effectiveness
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underpinned by new technologies. Initially, by leveraging multi-
sourced data to expand the investigation dimensions of park
service effectiveness, it conducts indicator evaluations with
intelligent algorithms; subsequently, constructing knowledge
graphs to achieve precise deficiency diagnosis and optimization
recommendations; and finally, utilizing templates and intelligent
technologies for automatic report generation, and introducing an
intelligent question-and-answer service supported by the large
language model, thereby offering refined evaluation, diagnosis,
and decision-making assistance for enhancing park service
effectiveness. With an empirical case study on the evaluation of



park service effectiveness in Beijing, the article demonstrates the
application effectiveness of this framework, which can provide a
new perspective and an operational tool for the improvement of
urban park management services.
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HIGHLIGHTS

 Accurately identifies park deficiency and provides recommendations
through intelligent algorithms
» Applies evaluation results into the workflow of park management

strategies by knowledge graphs

» Automatic report generation to enhance the efficiency of park
service effectiveness evaluation

« Utilizes LLM-based Q&A service for refined evaluation, diagnosis,
and decision-making at a lower cost
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1 Introduction

Urban park and green spaces are important public resources

for cities and closely related with public health, ecological and
environmental quality, and social Well-being[”. Meanwhile, new
social demands are emerging continuously, especially for the rising
construction of “Park Cities” and “Forest Cities” in China. This
makes how to enhance park service effectiveness to support urban
regeneration and renewal a difficult task that park managers must
face!. At present, as the rapid development and wide application
of new technologies such as big data and artificial intelligence have
provided new opportunities for improving the service effectiveness
of parks, this paper explores their application in the full-process
workflow under an “evaluation-diagnosis-decision-making”
framework for enhancing park service effectiveness, aiming to
propose an effective method that improves the actual management
of urban parks.

2 Literature Review

“Effectiveness” is a term in management academia. Peter F.
Drucker believed that effectiveness refers to the ability to select
appropriate goals and achieve them'. Chinese scholars generally
interpret the connotation of effictiveness as effect, effeciency, and
ability™™!, Referring to the existing research on the connotation of
effectiveness'®, this paper defines “park service effectiveness” as the
service effectiveness of a park and the service capability of its park
managers. To enhance park service effectiveness, it is necessary
to evaluate the existing service effectiveness and capabilities, and
make adjustment decisions according to the evaluation results. This
requires a clear decision-making cascade, from scientific evaluation
system for park service effectiveness and efficient evaluation
technologies to effective application of evaluation results.

In the dimension of evaluation system, existing research divided
park effectiveness into four categories—ecological, economic,
social, and comprehensive—and summarized the evaluation
content for each'”!. Regarding evaluation scales, the macroscopic
evaluation research focuses on the accessibility, distribution equity,

B~ while the microscopic evaluation

and vitality of urban parks
studies focus on certain park types or individual parks, with a
focus on the visitor volume, visitors’ satisfaction, and facility
configuration"""?, In terms of evaluation technologies, UAV
(unmanned aerial vehicle) remote sensing, text analysis, geospatial
analysis, and big data technology have been widely used!"*""1**,
Traditional data (e.g., statistical data, questionnaire survey data,
remote sensing data) and emerging data (e.g., Internet map data,
mobile signaling data, public opinion data) have all supported
various types of effectiveness evaluations'” "%, For the application,
although scholars have studied how to inform the decision-
making of relevant management departments based on evaluation
results”®”, the follow-up strategic recommendations put forward
often vary in specificity and comprehensiveness.

In general, although existing studies can provide support
from different perspectives for decision-making of park service
effectiveness enhancement, most of them emphasize evaluation
over application, and the construction of decision-making cascade
is relatively weak, especially in the following three aspects. First,
there exists a misalignment between park management research
and the actual deficiencies. Current research concentrates on
the service effectiveness of specific park types and tends to
offer generic recommendations, neglecting the need for precise
deficiency-finding and targeted solutions of individual parks in
daily management. Second, existing studies frequently examine a
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singular effectiveness category and the data used often struggle to
meet the dual demands of comprehensiveness and specificity. Third,
actual park management emphasizes timeliness and continuity, but
the majority of existing research outcomes are isolated and lagging
in effectiveness, and there is scant discussion on how to provide
ongoing decision-making support under cost constraints.

In response to the limitations in traditional technical means and
approaches, this study, addressing the entire workflow of enhancing
park service effectiveness, proposes an “evaluation-diagnosis—
decision-making” framework supported by novel technologies. This
method innovatively integrates a multitude of technologies, enabling
a comprehensive investigation of park service effectiveness and the
precise formulation of diagnosis and optimization suggestions, and
effectively informing park managers to develop actionable plans.

3 Establishment of the “Evaluation-Diagnosis-
Decision-making” Framework for Park Service
Effectiveness Evaluation

The “evaluation-diagnosis-decision-making” framework
proposed in this study for evaluating park service effectiveness is
illustrated in Fig. 1. Evaluation, as the initial step, commences with
the investigating and monitoring of common data, particularly
various types of active sensing data, and subsequently intelligent
algorithms such as text and visual algorithms are employed
to construct and compute service effectiveness indicators. At
the diagnosis stage, subjective diagnoses are used to generate

qualitative impressions about the park and then its strengths and
weaknesses are identified based on computations and analyses

of each indicator. Leveraging knowledge graph technology, the
indicators are correlated with respective responsible entities and
relevant policies to generate targeted recommendations. Finally,
decision-making tailored to actual park management scenarios is
supported with automatically-generated periodic evaluation reports
that use templates and intelligent technologies. Evaluation reports
and related knowledge are integrated into an intelligent question-
and-answer (Q&A) service with large language model (LLM),
providing park managers with a convenient query tool for decision-
making.

3.1 Methods for Investigation and Computation of Park Service
Effectiveness
3.1.1 Multi-Sourced Data for Investigating Park Service Effectiveness
To comprehensively cover the data for investigating park service
effectiveness, this study categorized commonly used data into

21 (Table 1). Specifically, park management data refers

different types
to data collected, recorded, and analyzed about park operations,
environmental conditions, and visitor activities. Social perception
data refers to large amount of spatio-temporal data collected through
modern information technologies. This type of data is characterized
by broad coverage and rapid updates, effectively compensating the
data gaps about emerging park usage behaviors and scenarios, such
as Citywalk®", Active sensing data refers to detailed data about the

built environment of parks, collected in a targeted manner using

1. The “evaluation-diagnosis—-decision-making” framework for enhancing park service effectiveness.

Evaluation: comprehensive evaluation
and in-depth detection of existing park service effectiveness

Diagnosis: accurate deficiency diagnosis and
generation of optimization recommendations

Decision-making: report generation
and intelligent Q&A service to support
decision-making

Knowledge resource provision
............................... : 1
\ . \
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Table 1: Commonly used data categories for park service effectiveness evaluation

Data type Representative data Content Application value Limitation
Park Location data Park names and location information Basic data for park distribution evaluation —
management
data Statistic data Records of park management, including park Information about park facilities, services, Slow data update frequency,
type, area, management entity, greening ratio, and management, providing a basis for typically annually
quantity of trees, park road length, and barrier-  park service effectiveness evaluation in
free facilities (distribution, quantity, category, multiple aspects
maintenance date)
Fixed-point Information of temperature, humidity, wind For park environmental evaluation Depend on sensor distribution,
environmental power, air quality, etc. with low accuracy
monitoring data
Landscape Information of groundwater level, soil moisture, For park environmental evaluation Depend on sensor distribution,
monitoring data vegetation growth, pest infestation, etc. with low accuracy
Resident demand Complaints, suggestions, and inquiries from High spatial and temporal accuracy, Multi-sources for data
data municipal service hotlines and other feedback providing a bottom-up perspective for acquisition, with high technical
channels park service effectiveness evaluation requirements for data processing
Social POI data Names and locations of park entrances and To evaluate park facility accessibility and Errors may exist, requiring
perception facilities within and surrounding the park coverage cleaning and correction
data
Residential data Information of residential areas within the To analyze the supply-demand match Errors may exist, since actual
service radius of the park, including names, between park coverage and population number of park users cannot be
number of households, construction year, gross  distribution fully represented by residential
area, and housing price statistics
Mobile signaling data Information of tourist flow, structure, and To analyze park tourist flow and age- High cost of data acquisition
starting location friendliness
Review data Tourist reviews and ratings posted on the park’s To measure park satisfaction and extract High technical requirements for
online platforms public perception of the park data analysis
Event/activity data Names, types, time, scale, and publicity of park  To analyze park’s operational vitality Only cover online posted events
events/activity
Social media data Public posts about the park on social media and  To assess the park’s social influence Limited representativeness,
their view times, likes/comments, etc. high cost of multi-sourced data
acquisition
Active Panoramic photos Panoramic photos and their shooting time, Utilize computer visual technology High technical requirements for
sensing location, etc. to identify and evaluate park facility data analysis
data distribution and service quality
Road bumpiness data Data of road bumpiness at different time periods To evaluate the barrier-free construction Require hardware support
and locations of the park
Environmental Temperature, humidity, air quality, odor, noise, For overall and detailed evaluation of park  Require hardware support
mobile sensing data  and corresponding spatial-temporal information environmental quality
Survey and interview Information collected for specific purposes For in-depth analysis and evaluation from  High labor cost, difficult to
data various dimensions scale up
NOTE

The contents about social perception data were sourced from Ref. [21].
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sensing equipment, which, through algorithmic analysis, enables categorized into text-based, visual, and other types””~** (Table 2),

deficiency-finding of facility damage and shortage like barrier- and the application of the former two algorithms will be elaborated.
free or outdoor fitness facilities. The integration and combined For text-based indicator computations, text algorithms can
use of multi-sourced data provides a robust support for the be used to analyze visitors’ satisfaction level with specific park
exploration of park service effectiveness. elements (Fig. 2). In contrast to conventional methods that could

only differentiate positive and negative emotions, advanced methods
3.1.2 Intelligent Algorithms for Indicators such as text embedding, cosine distance calculation, and spectral
This study does not propose a universal indicator system (a “one- density algorithms can accurately identify complex emotions

in an unsupervised manner”®”. Furthermore, entity extraction
[27]

size-fits-all” framework) for park service effectiveness evaluation;

instead, it advocates that the indicator system should be tailored algorithms™ "' are employed to generalize and extract park elements.

to specific evaluation targets, where intelligent algorithms offer Based on satisfaction scores and complex emotion analysis derived

adaptable solutions and enable broader-scope, refined computation  from text scoring models, specific factors affecting visitors’ emotions

of indicators”*~**, Intelligent algorithms in this study are and satisfaction are uncovered.
Table 2: Algorithms and their application characteristics in park service effectiveness evaluation
Category Model Description Source
Text-based Text embedding Use the Text2Vec algorithm to map text into a vector space, quantifying semantic features; support similarity Ref. [25]
algorithm calculation, clustering, and sentiment analysis, enabling the park satisfaction assessment with comment texts
Text classification Utilize the DeBERTa model to classify textual data according to predefined labels; applied to complex Ref. [26]
algorithm sentiment prediction and refined sentiment annotation of park comment texts
Text-named entity Employ the UIE (Unified Information Extraction) algorithm to extract specific elements of designated Ref. [27]
recognition algorithm categories from structured texts; used for statistical analysis of designated categories in park comment texts
Object detection Use supervised learning with the YOLOv8 model to detect and categorize objects in images, applied to the Ref. [28]
Visual algorithm identification of common park elements; alternatively, the EfficientTeacher algorithm is used for semi-
supervised YOLOv8 object detection of limited-sample elements
Multi-modal detection By leveraging the DINOv2 model’s general visual representations and its image-text semantic alignment Ref. [29]
algorithm capabilities, zero-shot detection of uncommon elements in park environments can be achieved without
additional supervision
Image segmentation Implement image semantic segmentation to predict the pixel locations of park elements in images; for Ref. [30]
algorithm example, the OneFormer model is applied to compute the green view index, sky visibility, and the coverage of
other elements in park images
Image classification Based on predefined criteria, the ConvNeXt-V2 model is used to classify park images and perform tasks such Ref. [31]
algorithm as image rating and blur understanding; applied to evaluation categories such as landscape, architecture, and
sanitation
Others Power spectral density  Analyze the spectral distribution of transformed text, enabling automated topic monitoring; applied to the Ref. [32]
satisfaction assessment with park comment texts
Random Forest Primarily used for index weight importance analysis Ref. [33]
Route planning Analyze the accessibility of spatial targets; applied to the evaluation of park accessibility and service radius Ref. [34]

algorithm
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For visual indicators, image data constitutes an important

B657 and can be amalgamated with deep

source for evaluation
learning algorithms to compute indicators across scales. The
EfficientTeacher algorithm and the Yolov8 model® ™ form the
basis of this study, enabling model training with limited samples to
identify common targets such as vacant parking lots and barrier-
free facilities. Additionally, Zero-Shot algorithms are employed

to recognize uncommon targets'*’, Segmentation models based

on Transformer algorithms are applied to compute indicators

such as green view index and sky visibility. In comparison to

CNN models, which demonstrate proficiency in processing high-
frequency data, Transformer-based models can better capture local
features of streetscapes, rendering them more appropriate for
complex environments such as parks”®”. Then, the final results of
all calculated indicators are formed, providing data support for the
generation of subsequent reports (Fig. 3).

3.2 Deficiency Diagnosis and Optimization Recommendation
Generation

3.2.1 Generation of Park Impressions

With the text-based algorithms, a frequency analysis of keywords
in park review texts is undertaken to catalogue high-frequency lists
pertinent to individual parks. The lists are then used to generate
park impression word clouds, forming a preliminary visualization
of the differences among visitors’ focus across parks. To further
refine the park impressions, lexicons of high-frequency words
(e.g., emotions, seasons, etc.) from all parks are constructed. The
text data of visitor reviews for each park are statistically analyzed
and categorized by word frequency, and the words ranking top 10
were selected as keywords. By integrating word frequency and
the weight of high-frequency words, the score of each keyword
can be calculated. Higher-score words are then taken as the core

descriptors for generating park impressions and are matched

with their respective categories to summarize the preliminary
impressions. Finally, these impressions are polished using LLMs to
generate more sophisticated statements, such as “happiness is the
dominant emotion associated with XX Park” or “autumn is the most
popular season for tourists to XX Park.”

3.2.2 Deficiency Diagnosis

The park service effectiveness of individual parks can be ranked
by their scores of each indicator, and assessed as levels of superior,
average, or underperforming according to their rankings. In
addition, the deficiencies of individual parks can be diagnosed by
the trends of single indicator results over a given time span. Besides,
indicators with established evaluation criteria (e.g., park capacity
utilization, restroom density) can be assessed or rated by whether
the park met the required benchmarks. It is important to note that,
given the inherent differences among varied park types, deficiency
diagnosis only conducts comparisons among parks of the same type,
and evaluates each park’s relative strengths and weaknesses based
on its rankings for specific indicators.

3.2.3 Generating Optimization Recommendations

The generation of optimization recommendations for
enhancing park service effectiveness is contingent upon the
utilization of knowledge graph technology, which facilitates the
connections between indicators, policies, and responsible entities.
In comparison to unstructured text data, knowledge graphs, as

3. Image processing flow of visual algorithms.

Semi-supervised

algorithm

YOLOv8 model

Zero-shot

| Common targets: parking Uncommon targets: road surface
mage
d tg lots, firefighting facilities, damage, barrier-free parking
ata
barrier-free ramps, etc. lots, charging stations, etc.
Machine learning algorithm Green view index, road openness,
Outcomes . . . .
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a structured representation form of knowledge, are capable of
describing concepts and their interrelations. The integration

of knowledge, data, and their interrelations into a large-scale
semantic network enables knowledge graphs to facilitate faster
application in computation, interpretation, evaluation, as well

as knowledge retrieval and reasoning. The ability of knowledge
graphs to effectively process complex network structures renders
them particularly well-suited to the generation of optimization
recommendations for enhancing park service effectiveness'’.

Specifically, indicator graphs standardize attributes such as
indicator name, definition, hierarchy, and source, and generate
a network that maps the relationships between indicator-
data entities and indicator-indicator entities. This achieves the
integration of the indicator system with multi-sourced data. Policy
graphs adopt publicly available policy documents and provisions
related to specific indicators as the basis for optimization
recommendations. The graph further extracts keywords from
policy texts as representations of policy content, and frequently
co-occurring keywords are then linked to the same thematic
nodes, enabling the semantic decomposition of policy texts and
the representation of relationships among associated policies.
Responsibility graphs delineate the entities charged with specific
implementation tasks and establish a network connecting
indicators, leading entities, responsible entities, task details, and
authority bases.

Finally, the “indicator-policy-responsibility” knowledge graphs
are matched with the relatively weaker indicators to establish
linkages between relevant policy texts and responsible entities and
produce detailed, textual optimization recommendations, with the
aid of text generation technology.

3.3 Report Generation and Decision-Making
3.3.1 Dynamic Batch Generation of Reports

In practice, evaluation results, deficiency diagnoses, and
optimization recommendations are often presented in the form
of reports. However, the generation of a substantial number of
reports for numerous individual parks using conventional methods
necessitates considerable human labor. This study proposes
an automatic approach to generating park evaluation reports
in batches by using templates and intelligent methods (Fig. 4).
Templates see advantages in high standardization and efficiency,
but most existing templates have insufficiency in precision and
flexibility when addressing complex tasks'*!. Under the proposed
framework, LLMs are integrated with report templates to enhance
the flexibility, specificity, and readability of the generated reports.
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3.3.2 Intelligent Q&A Service

To more effectively address park managers’ actual needs in
the decision-making process, a more user-friendly, efficient, and
customized interaction method is provided through a Q&A manner.
First, a suitable general-purpose LLM is selected for Q&A training, in
conjunction with the construction of a localized knowledge base for
the enhancement of park service effectiveness, which encompasses
basic park information, facility descriptions, activity schedules,
evaluation results of different indicators, and reports. To address
the issues of inaccurate content generation, isolated combination of
knowledge base, and difficulties in representing interrelations due to
insufficient understanding of context, the research team introduced
a knowledge-first preference alignment method, which integrates
embedding models, rule-based templates, and recommendation
algorithms to retrieve relevant information from the knowledge
base, and realizes a Q&A service system that provides accurate and
detailed responses tailored to park service effectiveness.

4 Empirical Research on the “Evaluation-Diagnosis-
Decision-making” Framework for Park Service
Effectiveness Enhancement

4.1 Research Overview

Beijing Municipality has been conducting park service
effectiveness evaluations since 2022. The evaluations cover the
seven types of parks outlined in the Beijing Park Classification and
Management Measures (revised in 2022), including comprehensive
parks, community parks, historical gardens, specialized parks,
recreational gardens, ecological parks, and natural parks. By the
end of 2023, evaluations for a total of 364 parks across all districts

4. Automatic generation of park evaluation reports in batches by using templates.
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in the city have been completed by employing the “evaluation-
diagnosis-decision-making” framework proposed in this paper,
realizing evaluations of park service effectiveness at different
time periods and informing decision-making for park service
effectiveness enhancement at the city scale.

4.2 Application Process
4.2.1 Construction of Evaluation Indicator System

The research team initially conducted an analysis of citizens’
demands, and then constructed a preliminary evaluation indicator
system of park service effectiveness, drawing on the connotation of
park service effectiveness and relevant domestic and international

data quality and update status gathered by park management
authorities of the city, as well as the quality of available social
perception data and active sensing data. From the perspectives of
indicator computation feasibility and data update sustainability,
an evaluation indicator system was finally constructed, which
includes two main categories, 4 primary indicators, 12
secondary indicators, and 26 tertiary indicators (Table 3).
Different types of parks vary in terms of indicator selection and
weight setting.

4.2.2 Generation of Park Impressions
The research team developed 10 lexicons, namely “Park Name,”

research*4~1*1 Afterward, the research team examined the “Entrance and Exit,” “Time,” “Mood,” “Activity,” “Natural Landscape,”
Table 3: Park service effectiveness evaluation indicator system
Category Primary Secondary Tertiary indicator Category Primary Secondary Tertiary indicator
indicator indicator indicator indicator
Service Attraction Popularity Weekday tourist index Resource Resource and  Service facilities Signage coverage
effectiveness  to tourists investment facility
Weekend/holiday tourist index Toilet availability
Tourist Visit distance index Barrier-free facilities ~ Barrier-free toilet
attraction availability
intensity Stay duration index
Barrier-free path quality
Tourist Landscape Natural landscape satisfaction
satisfaction satisfaction index Management facilities Management building
configuration
Cultural landscape satisfaction
index Operation Sanitation Path cleanliness
and
Service Safety and management maintenance Water quality of
management satisfaction index waterbodies
satisfaction
Cultural and educational Safety Surveillance system
service satisfaction index configuration
Visitor complaint index Emergency facility
configuration
Resource Resource Green space Greening coverage
investment and facility resource Safety capacity
Recreational Fitness facility availability Online operation Online service type
facilities

Playground facility availability

Service facilities

Parking availability

Online service frequency

Online service impact
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“Cultural Landscape,” “Amusement,” “Service,” and “Sports and
Fitness.” These lexicons were used to generate impressions for each
park. For example, “camping” is the most mentioned activity at the
Grand Canal Forest Park; “boating” is the most popular amusement
at Taoranting Park; and “sunflowers” are the favorite natural
landscape at Olympic Forest Park. These park impressions reflect
the alignment between the park service effectiveness with visitors’
needs, offering park managers a reference for improvement

directions.

4.2.3 Deficiency Diagnosis and Optimization Recommendation
Generation

After computing the indicators, park managers can view the
overall ranking of park service effectiveness across the city, the
ranking of specific indicators, and strengths and weaknesses of
individual parks. By utilizing “indicator-policy-responsibility”
knowledge graphs, optimization recommendations were generated
based on the park’s weaker indicators. Figure 5 shows an example
of a policy graph, where orange nodes representing keywords of
policy texts, blue nodes for keyword groups, and purple nodes for
the index of policy texts in the knowledge base.

The research team integrated the relative strength and
weakness indicators, deficiency diagnoses, and corresponding
optimization recommendations into a standardized report (Fig. 6),
enabling park managers to quickly and clearly understand how to
translate indicator results into actionable plans. The research team
developed an engine for report template design, which, through
built-in intelligent diagnostic logic and configurable generation
cycles, can automatically and regularly produce reports, ensuring
the continuity of park service effectiveness monitoring. During
the report generation, the system integrated a Transformer-

Safety Maintenance * * * *

. Optimization Recommendation 2:

Third-level Indicators to Focus on : T

Specific measures : According to the Three-Year Action Plan for the Construction
of Bounc Pa , ensuring the safety
of park visitors and resources is the prerequisite and founda-
tion of park service management. Parks should, according to
the needs of security management, set up multifunctional
identification type video monitoring(such as night vision...

View More... Map View
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6. Optimization recommendations for a park’s weaker indicator (e.g., safety
maintenance).

based language model to perform in-depth analysis and polish

the initial report upon the template to improve its readability and
professionalism. The final reports, which were refined and more
concise, were formulated in formats such as PDF and Word, making
it easy for users to access, edit, and share via various platforms and
devices.

For the intelligent Q&A service, the research team built a
localized knowledge base for park service effectiveness by
Chatglm3, a fine-tuned open-source general LLM, combined with
urban governance-related datasets. This knowledge base was
then embedded into the front-end page of the park management
system, allowing managers to easily and conveniently access

Authorities :
According to t
the safety of park visitors and resources is the prerequlslte and foundation of park service anagement
should, according to the needs of security management, set up multifunctional identification type video monitoring
(such as night vision,smoke and fire detection, call, etc.), pRRU and other equipment to enhance the level of moni-
toring of park toutist flow and safety and technical defence. Parks suitable for nighttime tours should scientifically
plan tour routes and reasonably set up nighttime lighting and safety signs in the parks, increase inspections and
guards, and strictly prevent all kinds of accidents.

Policy Download

g Municipal, Municipal Gove ent Bur

ure development plan, to promote intelli-

gent management of parks, real-time aggregation of visitor volume, analysis and ]udgement diversion scheduling,
intelligent warning.

Policy Download
and Parks Bureau cts Bureau of landscap-

and M ks in Green Isola

fire alarm telephone signs should be pro

n), alarm faL t1es such as sirens
h as public security monitoring systems, broadcasting and alarm systems, public se-
curity pavilions and security guardrails.

Policy Download.
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decision-making knowledge related to park service effectiveness
(Fig. 7).

4.3 Application Effectiveness

In Beijing’s evaluations of park service effectiveness, the method
proposed by the research team has enabled a comprehensive and
in-depth assessment of park service effectiveness from a city-
wide perspective. This has effectively overcome the conventional
limitations like single-category focus, lack of continuity, and
insufficient application support. Currently, the evaluations have not
only become one of the key tasks for the Beijing Municipal Forestry
and Parks Bureau in promoting the Garden City construction,
but also facilitated park management through continuous and
precise tracking of park service effectiveness. Taking the Central
Green Forest Park as an example, in the third quarter of 2023, the
park was diagnosed as “underperforming” in terms of operations
and maintenance. Thereby the report recommended the park
to improve its sanitation and cleanliness. Through an overall
inspection of all the sanitation indicators, the park improved its
path cleanliness service effectiveness by 4.5% in the fourth-quarter
evaluation of the same year.

5 Conclusions

This paper reviews the connotation of park service efficacy,
identifies deficiencies in actual operation through investigations
and surveys, and proposes a framework for enhancing park service
efficacy that is innovative both in terms of process coverage and the
integration of technological applications. This framework excavates
multi-sourced data and applies intelligent algorithms to swiftly
generate reports, containing a multitude of evaluation indicators,
deficiency diagnoses of individual parks, and optimization
recommendations, facilitating the extensive deployment of refined
park service effectiveness evaluation. In addition, this framework
can also take into account the actual demands of park managers,
and provide Q&A service to better assist them in converting
optimization recommendations into action plans. This has been
applied in the work of enhancing park service effectiveness in
Beijing and achieved remarkable results.

With the continuous increase in the public’s demand for
enhancing park service effectiveness, this paper attempts to
expand related research and to provide new insights and paths for
bridging the gap between academic outcomes and the practical
application of decision-making in park management. Follow-up
research, on the one hand, should further improve the evaluation
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How did the Summer Palace perform?

The Summer Palace excelled in safety maintenance, open-
ness, green landscape, sanitation and cleaning, and service
management satisfaction, with the highest score of 100 in
green landscape, ranking 1st among parks of the same type
in the city. In other aspects, the Summer Palace performed
relatively well, but in terms of service management satisfac-
tion, it scored 91.94 points, ranking 6th among parks parks
of the same type in the city.

P> Analysis and Evaluation Report on the Service Efficency of the Summer Palace. docx

P> Analysis and Evaluation Report on the Service Efficency of the Summer Palace. docx
P> Analysis and Evaluation Report on the Service Efficency of the Summer Palace. docx
| 3 Analysis and Evaluation Report on the Service Efficency of the Summer Palace. docx

> Analysis and Evaluation Report on the Service Efficency of the Summer Palace. docx

7. An example of intelligent Q&A service.

workflow and explore closed-loop solutions integrating planning,
design, construction, and operation. On the other hand, it is
essential to continuously deepen the level of technology integration
in each application step—e.g., the continuous optimization of the
base model, the construction and retrieval of the knowledge base—
to generate more refined deficiency diagnoses and optimization
recommendations. In addition, researchers should also consider
how to introduce geographical and spatial concepts into language
models, so as to improve the accuracy of Q&A service and to
respond to diverse geographical and spatial requests, promoting its
effectiveness and applicability.

Competing interests | The authors declare that they have no competing interests.

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS

~3 © Xiaoxian Zhang, Zihao Li, Yanxiang Zhao, Yating Zeng, Teng Wang



REFERENCES

(1]

(2]

(3]
(4]

(5]

(6]

(7]

(8]

9]

(10]

(1]

(12]

(13]

(14]

(15]

[16]

Yu, J., Yan, L., Deng, J., & Li, J. (2020). Study on the influence of urban
green space on the physical and mental welfare of residents. Acta
Ecologica Sinica, 40(10), 3338-3350.

Liu, S., Yang, Y., & Yan, W. (2021). Research framework of green space
application in parks based on cultural ecosystem services supply-
demand balance. Journal of Chinese Urban Forestry, 19(3), 14-18.
Drucker, P. (1966). The Effective Executive. Harper and Raw.

Wuy, J., Ma, L., & Yang, Y. (2011). Xiaonengjianshe in the comparative
perspective: Performance improvement, innovation and service oriented
government. Chinese Public Administration, (3), 35-40.

Zhu, J. (2017). The research on evolution method of performance of
urban green space system service in central city: A case on the central
city in Meishan [Master’s thesis]. Chongqging University.

Liu, C. (2023). Research on effectiveness improvement of community-
level governments—A case study of J Town in Jishui County [Master’s
thesis]. East China Jiaotong University.

Liu, S., & Zhang, L. (2013). Review on efficiency evaluation methods for
urban green space. Journal of Chinese Urban Forestry, 11(5), 6-9, 13.
Tang, Z., & Gu, S. (2015). An evolution of social performance in the
distribution of urban parks in the central city of Shanghai: From spatial
equity to social equity. Urban Planning Forum, (2), 48-56.

Shao, M. (2019). Research on evaluation of public park service level
from the perspective of equity & justice—A case study of Jiang’an
District, Wuhan [Master’s thesis]. Huazhong University of Science and
Technology.

Zhu, J., Lu, H., Zheng, T., Rong, Y., Wang, C., Zhang, W., Yan, Y., &
Tang, L. (2020). Vitality of urban parks and its influencing factors from
the perspective of recreational service supply, demand, and spatial
links. International Journal of Environmental Research and Public Health,
(17), 1615.

Shi, J., Wang, X., Huang, Y., & Shen, Q. (2009). Study on recreation
service efficiency of village parks in Zhejiang. Forest Research, 22(4),
538-544.

Liu, Q., Wang, X., & Liu, J. (2023). Research on the relationship among
tourism motivation, satisfaction and healthcare perception in forest
park. Journal of Northwest University (National Science Edition), 53(2),
220-228.

Zhang, Z., Xu, Q., Wang, B., Sun, H., Geng, Y., & Tian J. (2017).
Applications of unmanned aerial vehicles remote sensing technology in
landscape ecology. Acta Ecologica Sinica, 37(12), 4029-4036.

Huang, S., & Wang, H. (2021). Analysis on online reviews-based post
occupancy evaluation on urban comprehensive parks —A case study
of Xuanwu Lake Park in Nanjing. Landscape Architecture Academic
Journal, 38(1), 81-87.

Li, Y., Duan, J., Luo, Y., & Ma, L. (2013). On dynamic monitoring
information system for urban green space resources based on ArcGIS
and subcompartment data. Computer Applications and Software, 30(5),
44-47.

Pan, L., & Liu, L. (2018). Dynamic monitoring and evaluation of

VOLUME 13/ ISSUE 2 / APRIL 2025

(7]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

(31]

construction effectiveness of country parks in Shanghai supported by
big data. Urban and Rural Planning, (5), 47-56.

Xiong, Y., Zhao, S., Yan, C., Qiu, G., Sun, H., Wang, Y., & Qin, L. (2021).
A comparative study of methods for monitoring and assessing urban
green space resources at multiple scales. Remote Sensing for Land and
Resources, 33(1), 54-62.

Zhou, C. (2020). Research on conceptual connotation and assessing
methods of the performance of parkland. Urban Planning International,
35(2), 73-79.

Qi, R,, Yang, H., Wang, S., Xie, Q., & Wang, Y. (2018). Study on
evaluation and planning of urban parks based on Baidu POI data.
Chinese Landscape Architecture, 34(3), 32-37.

Liu, B., Chen, W,, Liu, K., & Yang, Y. (2021). The construction of park
city evaluation system and practice verification. Chinese Landscape
Architecture, 37(8), 6-13.

Liu, Y., Liu, X., Gao, S., Gong, L., Kang, C., Zhi, Y., Chi, G., & Shi,

L. (2015). Social sensing: A new approach to understanding our
socioeconomic environments. Annals of the Association of American
Geographers, 105(3), 512-530.

Nassauer, J. |., Wang, Z., & Dayrell, E. S. (2009). What will the neighbors
think? Cultural norms and ecological design. Landscape and Urban
Planning, (92), 282-292.

Rey Gozalo, G., Barrigén Morillas, J. M., Montes Gonzalez, D., &
Atanasio Moraga, P. (2018). Relationships among satisfaction, noise
perception, and use of urban green spaces. Science of the Total
Environment, (624), 438-450.

Ding, J. (2023). Intelligent design and modeling of landscape architecture
image based on big data. International Conference on Data Science and
Network Security (ICDSNS). Tiptur, India.

Reimers, N., & Gurevych, |. (2019). Sentence-BERT: Sentence
embeddings using Siamese BERT-Networks. arXiv:1908.10084 [cs.CL].
He, P., Liu, X., Gao, J., & Chen, W. (2020). DeBERTa: Decoding-
enhanced BERT with disentangled attention. arXiv:2006.03654 [cs.CL].
Lu, Y., Liu, Q., Dai, D., Xiao, X., Lin, H., Han, X., Sun, L. & Wu, H.

(2022). Unified structure generation for universal information extraction.
arXiv:2203.12277 [cs.CL].

Reis, D., Kupec, J., Hong, J., & Daoudi, A. (2023). Real-time flying object
detection with YOLOVS8. arXiv:2305.09972 [cs.CV].

Zhang, H., Li, F., Liu, S., Zhang, L., Su, H., Zhu, J., Ni, L., & Shum, H. Y.
(2022). DINO: DETR with improved denoising anchor boxes for end-to-
end object detection. arXiv:2203.03605 [cs.CV]

Jain, J., Li, J., Chiu, M. T., Hassani, A., Orlov, N., & Shi, H. (2023).
OneFormer: One transformer to rule universal image segmentation. 2023
IEEE/CVF Conference on Computer Vision and Pattern Recognition
(CVPR) (pp. 2989-2998). Vancouver, BC, Canada.

Woo, S., Debnath, S., Hu, R., Chen, X., Liu, Z., Kweon, |., & Xie, S.
(2023). ConvNeXt V2: Co-designing and scaling ConvNets with masked
autoencoders. 2023 IEEE/CVF Conference on Computer Vision and
Pattern Recognition (CVPR) (pp. 16133-16142). Vancouver, BC, Canada.



[32] Fisher, D, H. (1987). Knowledge acquisition via incremental conceptual
clustering. Machine Learning, (2), 139-172.

[83] zheng, J., Liu, Z., Hu, Z., Li, Z., Li, Z., Liu, H., Wang, T., & Hu, S. (2022).
On mBagging random forest. Journal of Gannan Normal University,
43(3), 113-115.

[84] Song, L., Zhou, Z., Li, Y., Hou, J., & He, X. (2024). Research on path
planning algorithm based on improved Q-learning algorithm. Journal of
Chinese Computer Systems, 45(4), 823-829.

[85] Zhou, R., Zhu, H., Guo, W., Yu, S., & Zhang, Y. (2023). A unified
framework for multimodal aspect-term extraction and aspect-
level sentiment classification. Journal of Computer Research and
Development, 60(12), 2877-2889.

[36] Richards, D. R., & Edwards, P. J. (2017). Quantifying street tree
regulating ecosystem services using Google Street View. Ecological
Indicators, (77), 31-40.

[87] Zhan, S., & Deng, Y. (2023). Research on cultural governance of park
cities from the perspective of scene—The internal logic and basic path.
Journal of Beijing City University, 16(2), 16-21.

[38] Xu, B., Chen, M., Guan, W., & Hu, L. (2023). Efficient teacher: Semi-
supervised object detection for YOLOvVS. arXiv:2302.07577 [cs.CV].

[89] Zhou, T., Dang, P., Lu, H., Hou, S., Peng, C., & Shi, H. (2023). A
transformer segmentation model for PET/CT images with cross-modal,
cross-scale, and cross-dimensional. Journal of Electronics & Information
Technology, 45(10), 3529-3537.

[40] Guo, L., Chen, X., & Xiao, M. (2023). Survey on knowledge graph
research. Information Recording Materials, 24(6), 17-19, 23.

[41] Feng, C., An, J., & Liu, Z. (2022). Review on automated report generation
methods for enterprises. Computer Science and Applications, 12(10),
2307-2317.

[42] Yu, S., Zhu, X., Sun, J., He, Q., & Zhou, J. (2020). The ParkScore system
in USA and its inspirations. Chinese Landscape Architecture, 36(3),
103-108.

[43] Ministry of Housing and Urban-Rural Development of the People’s
Republic of China. (2017). Code for the design of public park (GB 51192-
2016).

[44] China Academy of Urban Planning & Design. (2023). Assessment report
of major city parks in China.

075

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS



https://doi.org/10.15302/J-LAF-0-020034 WisEED | 2024-02-24 FFAHEHER | 2024-07-07 FESZES | TU9SS, TU9BS  STERFRIRAD | A

HBON SR T i 23 Bl iR 55 3 RE SR T 75 A

AR, =R, REE, YT, TBY
1 R RIRRHEEIRAT, 163 100027
2 S RBEEUAES L, 63 101118

ESHHE

“ERIEE

ik ERTARBXHEHTORAERL6S K218
SRiEB12-13

#B4: 100027

HBFE: wangteng@urbanxyz.com

AR

2 IAS sz kot
P MR ZIF TR LERS XA

S

HIEHRR
N BRSS 3L BEPVR AT GEES i EE Wby (AF <

NRERREER NARRES AR T —
i o AR AR T A
5 FHIRBALT I
NE= 2RI
e B AEESIS I EARRE EHER
HERIRL BRI -
ARRSEAEEN
. R R
X% 5 EERRE T EFIRERE RN
I EA RS % R ARRS MR
RRBIR S R RALASS

IR 364 D RREAX RFITHEETEF N EIRS ARIRMHSTE

24

“3 TN T ”» i
DR I N=E ]

wmE

BHREFAAERSWERHEHA RGBT RRNEEZRRI . AM,
NERERSHEARPEEFENREEERREML . NIFEHENZ
BTZINAEELE RN E . ARMRRMESFEMREFHR, T
MRAEEEENRSWERFARRBEEE T . XARNEIIER
BHA, REFRAZFTTHOLQERSMEE “FiE - 128 - REK
Bk B, MAZRAERRAGRSMENRBINLEE, S556E
EIEAEMEEERTN,; HR, HEZIREISREBEZSIEIN, &
&, BERRSEERAREDEMRS, ASIANKESREF TR
BEEWE, NMBEERARQERSIEERNITME . 2EHRREED
NELUIRTRAERSMEFHEBXTENKIERERS, KWIET AT
ERNRFLRNANR, FUARTRREERS NARERE
MERETER.

VOLUME 13/ ISSUE 2 / APRIL 2025 076

* 5237
NERSMEE; AEEE; SIBEAREK,; Z2REE,;, FREE,;, KBS

=K

XERR
- BEEREEBERAE B R RHAERRIYR

- WEINRENE, EEIFEERIINEEERBHIERE

- BRIIREEM, BARNERSMEITFHRSHBEME
*SINKEBEEREQZEN, BRASBERARERSMERIT
i IZEFFIRRBES

WIE HE, SWE



1 WFRH

ST 2 el 2R R T PP B B A IR BTUR, SR L ARSI
i, AR AL R A SR, X R R SRR, JUHR AR
oGk PRSI ARBET CARMIRIT R ATEERET, AR T4 b Ak
55 RURE AR ST AF R, WA o A B A 0 X () A A
FURT, R AN T3 RE A5 35 B AR ) bR 6 R ™32 IO S 2 el il 95 5%
REPRTHIEHE 7ML, FET U, AU REF BT A 552 T
ff =2 Wr —Pes” HEZRM e e IR R, B M — 5 v o 2 el 52 B
B M 55 AR REAR T T 14

2 LHRERIR

“RAE”  (effectiveness) AR VS BL- Z AT - 18
‘IO, AR IR IEREIE Y 1 H AR RSB HARRIRE . P E it
R Re M PRIR I R0 (FEFIRCR ) R “Rg” (hgJ1) midgsrt
ZIBENRI T AT, Al N REIRSS 2" & SO IR 55
BRI el 48 B ) I 55 RETT o $ T2 Bl iR 55 2 RE 1 Yo 220 B I 55
RORM S BE N BEAT VAL, RIRPREIEAG 45 R AL 0 A BEH IR . X
BRI S5 RRE VAR R L RIS BOR, ARPPAG S5 R 1A
RO, BIRSRAL R E8 A

TEVER R R DT, AP0 A PR A A A RE . R0 AE . dhes
RREFIZRARLREIZE, IFX R SALRE R PPAG NS HEAT T AT, FEPPAL RUEE
Jr, R AL G T A B A AT aA L S AR L 0 A
(OISR VAR FE 8 S S/ 2 e g o /A o5 B U SRR 7 N R
B BOEBAFAEN AR B, EANLBIE . SCAR ST
iy B (] 3 A RO B B S A8 R T g gt Ak
Bl ST AT R | 2 B R A LR B PR s - T HLE A R
Wi BRI B T A SRR A R T PR B, R
ARy A T A BRI T ANRRE A SRS B s AL T =
DCHRRERRI]™, (HR LB AR TAL S 4 i SR P B AR —

ST, BUA S A] LA 2 b AR 55 R RE SR TR SR B BEAS [A] £ B2 1
SCHE, AHRFR R EREPPA R S , RSRA% S kAR AR DA 55, R
PRRBN LI =M, 25—, WA R Bl 4 B A S B 0 A7 A —
TEFENL. HATIOETE N A 2 RAE TR — 2RI A il ss e, HARME
IUEASPSSLN LS E3c 3 QTP I/N = N SRR e S 1L DO /N i R £ S S RE N
ARG R TR A B X P DR X SR A R o 28 =, LA Z R T2
REEH, BRI B R Z MELI I AR A 20K . S =, SEbrd
A B PRI R E RS, (HBUA B SSCR 2 9 IS iR, oA Ak
FAAE—E M ,  HLEEA LA CE AT T RS RS SRR IR

XL SR T BEFIIE R, AW 58 2N el IR 55 25 RE i T 4
TR A, JMHOR S T AR RS REE A — 2 W —
W OMERR . ARTTIERIH RS T 2T EOR Al S8 Bl il 55 Ak e
(A TRUEON , R HEIE 2 B T S AOLAL L, I Bl 7 2 Del 47 B JX
5 A RO AL e A AT B

(S

3 RHEMRSUGE “VHG— B Wi —DUR” JiikiE

ARSI YA B R 55 B0 RE VA — 12 W — IR IRk TR
PR VEZIT R IR, SRR G, R A 2 S
R AT AR BN 5 ok, B SCOARRE | A SR RE T A
MRS RREAR PRI LTS . AE “12 W PR, RS W2 WA o el
Epge . RIS AR W AR L H B, T RIREE A
R bm B A AR | MSCEORBEAT SR, RS HEAE L2 el B R RE AL 1k
W TR PRI BRI 2 be S PR B R, R T RO BT
A B B A R PP R, O I R R R AL A 1 B S R
BE, FRH@REREMA MRS, o b B e Ao e (i B A ify hae .

3.1 AREARS5 A REREHA 5 TR T T
3.1.1 el Al 55 8RB IR Y 22 R e

YR AT RE A TR A B R 55 8RR IR, AR SOR E AR T
PPAE R HEAT T 432600 (31 ) o o, 0T A R R 4R A s
I . W AR RO s AR S BB 2 48 A B B EOR T Bl
MR B AR PRCEdE, RO R AR Z . IR R
S ARORANT X RS A R IAT A R (A CRTiE AR A ) IR
AN 2T o Bl BB S A B X b R 4 1 RS 4 Ak 2 Bl A B
R, B REE AT, AT TR A R JC RS P AMa B AR Y
BRI ) R 22 VR B 5 AR A A5 0 FH AT Sk 2 el R 45 2 i 422 i 12
LS

3.1.2 fEPR R RES ik

ARIOTFRNTT AR JZ W L — 00 el R 55 2cRE il R pn iR &, T2
I IRARIA R RLEE T HARPEN X R R TG E . PR, IR B RS IA 5K
BIEH | AR R PR AR SO R R SO L
TEFHHARSES N (2) | I H AU AT PSR E R Rr A T U]

TESCAREAR BRI ST, 0] LI i SCAR SR VE 42 4 i 2 08 2 el AR 2L
RMWEE (K2) o MET i RACRESBUIE S48 A9 T 80028, it 3¢
AN ARTREE R R R Tk, R AL T,
SRR ME LU S 2 IR B, Tl SRR, 5 O A e
BRMNZ A, IFLRG SOR VB RT3 A5 21 10 1 88 A2 24 2

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS



R 1 2R 55 RUREEAG B B 7 26

=] REEUN BIENE B E Rl
NEER B RAEEE NGEL NG I IVASK =) N L 3 A PR B S AR —
it
A ks AREEHENAICR, UEAREE, mH, B8 USAHERE, RS, EEEGHAEAR RO BT
TR AR, WARRE, ERKE, CEGRAE (0 FE, "ITHTARERSAES 75 mEor s 2
fi, B&E, KBl REAH) FEE
R IESE  RE, BE, K, BREFFRE AT R EIAEEAT fEomife R asti R, FREAR
el A U S A HROKAL, R, RS, RRESEL AT A ER ST IR SRR, FEAR
J& BT SR & K HE 12345 MHEAMFRIBIER SRRV, BIAE  BEZEANNFRRESR A, ATBIETS B IR m v A 8o 4 2
W [OR=:UINE) &RV G2 BRE R
MR POLEHE NEEACL PEERER R 2R, (8 AT 20 W 2 Tl 182 it ] J A 7 2 1 BAEFIREFERE, TEF
B VEAZIE
EXEHE AEESEXKAR, PR BRER, BREAE, AT O A AEEEES AOamkiE  EXAS 2 ELRREHA
R R 15 FIATRETFIEIR 22
FHUELE R HTFIEMBREGHNERE, FREH. Fi AT AERRE, SRS BARAREURA =
KIREE B
PP EHE WEEAEE L BTG EEAMIE, TFA%SEE  ATHTUEAREBERE, RRAENRE BRI ERERE
CRIbSEi NHETESE AR, KB BE, MR, EFERE  THT2AEREEN BN e B R AR TR, R
(E=) =T RS
A AR HZER EXRT AEBEMAEREERRE, S ATH TS ARSI REMAR, 2 RIFRBOE
BT REER s
FE oA =410 SR AR A, A EEER SEEUTREIIRESAR, HTIRBL WA BIEERER S
it Pel B AT 2l AR 55 il T S 1
S T PS8 A N[5 R T T 4 5 e S R AT 0 W 2 Je R s i 18 156 O TR B S
RS REEE R, R, SRR, RIR RELANNEE AT TR, RS 2 R PR R IR SR
VAR T R HTRE HEREEIN L UHE 2 AT AES N ERE IR T PG ANTTA R, AR

i*

HERFEIRRAXARER: 253 [21].

W, FZIE R 2 R A R I R
TERLBEZEFE AR I, FH0 PR B X — T2 A 3P0 Bl o B,
A G WRE S DL AR N ENNIERITR . AR ET

VOLUME 13/ ISSUE 2 / APRIL 2025

078

EfficientTeacher 3 3 EAH | ?ﬁ%YOLOVM‘ﬁﬂW””J, SE PR REAS 1 AR
Wk, FHAMEEN A E . R EE S % W B bR T/ ; 55 —Jrm,
FIHZero-Shot B g4 AW W HAR#EAT IR 5 teah, #F58 R T



2% 20 2NR S5 BAREPEAT R RE TR B L R AIE

e 317 (=R7 LY B 3L SRR
WAK ARBAETE  EI Text2Vec Bk ST AWML A Ref. [25]
ESE, RAEHIERHE, NHELCUE
TE, BEFERD IR AR, M
T FE BN B P ARG 32 B A
WARRED:  FIH DeBERTa AL U ABEEIZIRTE  Ref. [26]
FEFRHEAT /32, AT AR A
B IELEHIR SOE A B EDE
ARSEIREL A UIE B BCCA IR E XA Ref. [27]
Bk BRER, NHAF AR AT
EfRERANE RS
B2 HAMEMIEDE @ el B4 YOLOvS ARG Ref. [28]
EgHmfeERER, NHATARS
DEEERM; 84 & EfficientTeacher
FR S I YOLOVS /D R A 3
Ey sl
EZFY ] FIF DINOv2 # A @ AL RFERT Ref. [29]
Bk NARTENXNFFRES), FELFRIIINEE
FEERRHRE T, ST FE A H L
219 Zero-shot 4|
EGIBE7E  BEHIE N E eI EGIEEER  Ref. [30]
Bk MR EN E, #40 OneFormer %Y
AN FARESMER, REEHEE N
Ryt
BGaREE  BEGRRIEEZEREITHZ, @ik Ref. [31]
ConvNeXt-V2 RIS E el [ 14 1)
o BRI ETSS, M T ARSI,
. DA S
Hfthzk SR EREE BHRANEHXARAEREDH, A7k Ref. [32]
M AT W55, MAT AR
NARBEEWMEEITE
REMLARMRE DL BN TR E B Ref. [33]
AR AT R BRI kM4,  Ref. [34]

2 F T 72 B A3 1 AR 55 7 a5 Y0
T

Transformer {2 (Y r HIBIBOR TS LRAA . RASAI W AEHEHR . AHXS T
FER AL B S IR I CNNARL TR | JEFTransformer 815 AR REAS F 413
WA RO RIRRAE, BOE T ARSI L 5, &5, &I
FEARIEATIC B IAE, TR 2 a5 L, HEIT o A T Wi i S (AR S
(K3) .

3.2 S W 5 AR AL DR R
3.2.1 A ERG A i

FERT SCITIR SCAR KRR AR b, B BGETHAS e SO S H i) Ay 7]
W, A A AR R, BERE, AERAREENRIE R, DS R s
A Dl W 5 DR i 25 5 o T35 T T A Dl v 0 ) e A el 3 21 )
(IS ZE28 . BFI2EEE ) |, XA Tl A 25 D0 SCAS Bidls 2E AT 17 A 4t
THRAZE, B AHE S BT 108 TR E S SRR, IF£5-45 1R 50T 3 451 i) £
FF A IR 191358, 138 IR R A T ER G A U %0 OF 5
TSV ECA: )20 B, T R F A (6 A LA R BN G . filn,
“FROJEXX A I FZNE L BORRXXA & 5w BV ZET

3.2.2 A2 W

(IR O /N iy G 24 8 T (= I A0 D I < /N e B o | 2 B A R 7
HE2 = AR A FE T A . — ORI R AE = AN]R8 W] i B
A PR 45 AL — 2 I ) 5 1 oA 1 AR A s W A Bl 3 B ), kA, T
XFEB A A TEM AR AERFE bR (AN TR BT 285 ik OBE . A% B AT ) &
A IRPRHEAT FIRT IG5 AN R 8 A A0 el i) 1) 25 57, T8 W 434X
Xof [ 2R A el AT T A ) 6 L, 8 i i —F8 A 09 HE 48 SR PP A R A~ A el
FRIAR XS R 25 S48 5 o

3.2.3 A E I A 1L

2 el iz 55 S8CRE P Ak A B0 A: B AR SR MR RS HOR AT 8 bR — B
R—FR ZRIKEFR . B TAEGA 0 SCAREE , AR RS E N —
FREs A4 1 IR R B Dy 20, ol A AR AP A B C R, Ak
AR B B HOCIR OC R R KM o SCI, (i A5 S AR A8 B
PO N I R PP, DA R R R . A
TR RN 2 A% W 28 5 K 1 R R AR RE g, HL R AR 3 T3 2 bl i 55 R4 g
F14 T RS A Ak i

Hrpr, $EPREITEXHE IR B FR . &% L B R R S TR
AR, I 5 b — B SEAOC R AR AR — F8 AR SR OC R A iR AR A
TR ML, SR FRIAR 2R 098 5 F0 2 R B (Rl G o BOR B 2K 4
T A DG B 2 TR IR 2% SO Ry 28 el Al 95 B4 e A A A A AR AT , it SR MR B
SCA R EE ORIV E R BOR N RAE, Pt — 2D 84T LAY G i
T TR R R — R Y, T SR SCAR AT SR AR G 2

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS



A SCBRAS . SFAUEEREN T IR AR S EMR, JFM M G AR |
FERIAL, MISRTUHERNL . FAUNA . FAURIEF N AR R RS

e, K hs — BOR — SRR S5 2 AR 25 S5 btk 47 DT
PE, DABEHANSC I BOR A SO SR SR BAL, FR45 5 SOR R I AIE i
HAASCA R

3.3 s AR 5 IR R
3.3.1 i Bt B A AR K

FESEBRR Y, AR BETPALRE R A R L a2 W AR Ak AT 1T DA AR
HIIE R SR, SRS G At AR A T AR T AR
RGN TIIEA o A SCHR i i R ISR A BRI 255 7k, SEBL A
WA 0 A st A (El4) o BAREA R . RORm i,
R BRAG AT R 22 A L AR, AR o ) 4 24 ) R 8 0 2 PRIt
ASCHE AR S BRI LAl BT A KIS F R, DR TFHRE N A R IE
PE BRI R AT e

3.3.2 B RE R & A if)

R T G b A el A P A A RS AR rh i PR IROR, W A
IR 25 % i 1) 7 2 A SR — R T AL L k. AR AS H
T, VEHRAIE (0 K AR AT I A, R R ST A T IR 55 AL
REA MR R, EAE AR MEARGE . WA . W ZHFENE, L
B4 AR IPAG 25 R ARG o WIEF, AR RE 5 B A b 3 A 2% [n] B
BF = A [T SORIYR B2 BEAR -5 B0 A2 N AN . i rh iR
PRA7 « OCHRMEME DL RAEAE ), B A BA 5 | 1 0 R0 56 1 g 4 %o 5%
Tk, JEES G AT | AR DRSS A B 4 7 B 0 A5 ke A3 [l I o B A G
FR, SIS AN AL 2 R 55 A RE IR) 2 B

4 NGS5 A RERR I T IR UL ST

4.1 WL

ALt A 20224 E ST 1A W IR 55 AURE DA AR, PEMT XS Rk o5
T (At mi AR ARG IINE ) (20224817 ) PRI ZE A 20 |
FEXARL gk . LRAR . Wk . ASAE. BHR () AR7
2, BE 202345 I IPAL T 45 X A L3644 . SRR TAER, dbatii
FET AR I A RIS RE VAL — 12— Dok HESR, SR 1 240
(LRI 142 I TR 55 KRB DA, S T 4Tl A Bl IR 45 s RE SR TP T4

4.2 MR
4.2.1 M EVEASFE AR AR R
WF 5 A BN S T b st i fe RVR R B s dh A ok o b, R4S

VOLUME 13/ ISSUE 2 / APRIL 2025

2N T IR 55 % e oA R B TN A R OGBS ) A0 b N T KR VAl 4 AR
P g RS S AT BARL B T A S T AR ) AN I
LR oL, WA T AT SR A 2 BB s A sl B B i R, i
KPARIRIT R AT TV - Bt BB ARV 0 AR BE A T ESCRE DA 4 B
R, WEWRER . 4 —RA5hR . 1240 ZRARAR M 2671 =5t
(%3) o ARSI Pel A8 b BOMAL E i B b oA o 22 5

422 ARG
B 5 A DA A B e 2 R o, WAL T CARABRT A
7R DT VT AT CASCRIT R

H” “BkssiH” “aapf@d” 1ok, SEmife g 7442 b e
. flin, JE AL bl i % Bt M Z2 B B, R JEF
SRS Pl B 2 G i AR T H i) H €7 S BLRR O bl i 2% e B Y A
SRIFILAE o IR LB el BTG T LI JRE B T 4542 el ke 55 38 BE 15 T 5 7 oK 1Y
RERE, AR R AL T T m 2%

= =3==~%i}
=

4.2.3 A2 W S AR

TEFEARTH R E R, 28 Bel A8 B ] DL A R 4 i 2 el il 55 280 B B M HE
# RS LA AR S Ha8bn 0 o A B bR — Bk —
AU TR 5528 Bl AR X 25 S 1 b i) DE BC 45 SR 2R AP s o,
P SO A I A S A 7 BOR I, HE PR (O BOR SO G R], d0h
KA, BN BRSO R IR ]

BFFE AT AR ARSI 2 8 b L TR) 2 -5 AR L A D0 AL e U8 5 R
JEAEAC RS (6 ), AN bl A A I . BRIEE T g AN )4 Fig R 2
AR AT B . WFTE TR S AR BT PO A TR 515,
i A B GBS IR 2 R A A AR R, RTE I A S A R, AT
B DR MR 55 RCRE W DN A RS . AR WA AR S R R, RGIEAET
Transformerf{JiH H BRI, AR A I 0400 25 41 5 AT IR BE o BT A1
@, LIS TR A A et 2ol o Z00d 8RB A A BRAG i 5 ANMUAETR &
A L B NR IR IR AT, AN LIRS ZR 2. e AE G
(S SCRFPDF . Word 554530, J7 P fEA R AP 6 M Bty
I TR 1 s

TERBEMI A HRER, WFFEIATBA LT I IR 1 5 A R Chatglm3 4 5
Al A Suk T 3 BHLAR OC R SR AT O, Al A el IR 55 A RE A M R
JE, IR LI R AL N A 2 e B AR e R BT, 7 A HE e
2 DEl A 55 B8CREAR 56 A v BE IS R B M S BB R SRR (817 )

4.3 WL R
e BT S B R 55 S RE A A OC TAE S, BFST I A4 H 08 23 el IR 45
SEREHRETF 7 S0 T DA T )2 1 %o el IR 55 28 e 1 40 1) 4 il EL TR A G



% 3 APEAMRSSABEEOT IR bR A R

PEASSE —HiEbR —HAEbR B E
MRFHORE RS E AR E TAE A e 2R
Tl H & 2 e
e 5 |9 ik QR =R
T 15 B I
e G R VLG SEeS ORISR
NSRRI EEEL
IR 556 PG TR 27 28 B R R
SCACRIE IR 55 W R 15 2L
NN EIRRIGEL
WIRBAR  HESRE ERALBRTR LRILE K
i isyeail filt By W h {2 7k~
i R 4 /K
MR35 B it R AR
PRI s K
iz 26 7K~
Te kS 1R it TeRE AL L5 7K
Te R AG I 7K T
it EHA G E
iz TR el 5175 15 7K
IKIATE T K
7Yk RS E
IS SR i B
s & A RE
& hizE 2 BiRSS KA
& LRSI
& ERSS R

i, FHEUROR 20 SRSk RO SCREAS R B DORA B
Tte HAT, AHSEPPAS TARALE M 5T e bRag 1 Jas v 52 48 el i 2
W H R T2 —, Q) 2 b 55 S RE IR SR e R, D9 BARZY
Pel A BT AR AR A T 345 . DI 2 O ARAR A B D 91, 20234F 58 =R
TEIE & Y I gaz Il AT e JOE T AR DR A O T AT
BT BRI R AR N B R R AT TR R A Sk
Bt (e UE LRI R, BB KR TR T T4.5%
5 K4S

AR SO ST 2 Bel iR 55 2% RE N R R AT T B AT, i e A R B T S B
TAERAAERA 2, JFRE T IR I T — 0 bl il 55 Ak REFE T Ok, fEi
AT 3 Y0 BRI A R il 07 T 3 BB 1k o 20Tk ANUZ i T 2 985K
B, G TR AER I, PR A AL S R R PR AR, IR A
AR IEAT IS W A AR, R T SCRpRE 4 A0 20 el IR 55 R RE DAl
TAER RV T o oAb, 2076 A LA & 28 el 45 3 1 S PrRifoR
T XA ) A I A, b A B DA R U A S AT s R
X — 56 B AU R 22 e R 55 2R SR T TAE 33 T IHT, RIS T4
h R IR

UTAFER, B 2 AT 2 Bl R 55 R RE A SR B A W B T, AR SC 2l
X BA 23 DE AR 55 B REIT S b AT ¥ S, Do AR R 5 S B B R 5 FH 1
TErHe P At 1 opr R B AR B A o I B9 — T3 T 5 ik — 0 5 35 20 Bl IR 5534
REPPAGIALAR , SRVPASRRI . M) B3t @i slis E — ALy R0
MR RTT 585 55— 07 Wit AR A B HIER A o I HOR S5 5 oKF (f
an, BEREE R AR LR AL SRR R i SRR ), AR RS 4k
BRI W SO0 A EAh, AHSCHIFTE N 51 34 7 R U ) i 1 s 1]
MR GIATE FRERL, A5 Pt e 0] 22005 2 A [R) Ik S8 25 (8] 1) 25 45 2 HEAL
R, FRTHRE RGERSRE A HIE

1. AEIRSEE TR - 20T - RER” HER

2. BEINAEEEREENARERZERHER
3. B EEGIEEBRIRE

4. BEFRIRNAEFHERSNE M ELEK

5. BERENETRP)

6. EAESHIERIICHENTEE (R24F)
7. EreaERal

081

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS





