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Abstract

Wetlands have an important function in supporting urban biodiversity, regulating climatic
patterns, and enhancing resilience against natural disasters. Wetland conservation in rural
parts of western China is a matter of concern due to the presence of water scarcity, fragile
ecosystems, and insufficient resilience to natural disasters. The objective of this project is to
examine existing strategies or methods for conserving wetlands, investigate the most
effective approaches to wetland conservation, and improve a simulation model that may be
used to highlight the importance of wetland ecosystem services. This study aims to provide a
theoretical framework to support the wetland conservation strategy, catering to the needs of
both participants and policymakers involved in the process.

Keywords: Wetland Conservation, Scenario Simulation, ESV

Introduction

Wetlands are widely acknowledged as very critical ecosystems at a worldwide level due to
their essential contributions in supporting ecological service functions (Kovacs et al., 2022).
According to Xu et al (2023), they play a significant role in enhancing the overall value of
ecosystem services, representing roughly 23% on a worldwide scale. Furthermore, these
entities inhabit approximately 9% of terrestrial regions. Wetland ecosystems provide
substantial social advantages, including regulatory activities such as flood control and water
purification, as well as provisioning services like as habitat provision and nutrient
accumulation (Zhang et al., 2021). There are several methodologies available for assessing
the value of wetland ecosystem services, including functional value, equivalent factor, and
energy theory. Among the various methodologies, value evaluation stands out for its high
level of accessibility and widespread support among the general population. The worldwide
ecosystem services are predicted to have an annual economic value of 33.3 trillion dollars,
with wetland ecosystems playing a substantial role by contributing 4.9 trillion dollars. From
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1700 to 2020, there has been a notable decline in the global extent of wetland areas, resulting
in an overall loss of around 21% (with a confidence interval spanning from 16% to 23%). The
reduction in wetland extent has predominantly transpired in geographical areas like Europe,
the United States, and China. The conservation of the extant wetland ecosystems and the
adoption of wetland restoration strategies are of utmost significance and necessitate prompt
consideration.

According to Zhang et al (2013), the annual service values of ecosystems in China, specifically
land ecosystems and wetland ecosystems, are estimated to be 5.6 trillion yuan and 2.7 trillion
yuan, respectively. Additionally, the overall annual service value of ecosystems in China is
calculated to be 7.8 trillion yuan. The wetland ecosystem located in the Yellow River Delta
exhibits an estimated annual ecosystem services value ranging from 3.28 x 109 to 4.53 x 109,
with regulating services being the predominant function (Zhang et al., 2021). According to Li
et al. (2018), the wetlands located within the National Wetland Parks possess an ecosystem
service value estimated at roughly US $28.2 million. Additionally, these wetlands exhibit an
intermediate service value of $35,614.03 million, with the most crucial service being their
ability to regulate the atmosphere and mitigate flood events through diversion and storage
mechanisms. Nevertheless, it is noteworthy that the ecological service value of wetlands in
China is primarily concentrated in the eastern region, constituting approximately 75% of the
overall wetland area. In contrast, the western region exhibits a considerably lower proportion,
accounting for merely 25% of the total wetland coverage (An et al., 2007; Nasreen et al.,
2020). Yinchuan, a prominent provincial capital city in the western region, has consistently
faced many issues about water resources, the preservation of wetland ecological equilibrium,
and the mitigation of climate change (Tian et al., 2021).

The conservation and judicious utilisation of wetlands have garnered growing global attention
due to their provision of many ecosystem services. China possesses a considerable abundance
of wetland ecosystems, which have gained recognition as prominent areas of high ecological
variety (An et al., 2020). China has undergone a significant decline in wetland areas due to the
rapid processes of urbanisation, population expansion, and industrial development (Liu et al.,
2021). Ying et al (2021) identified several noteworthy perils and obstacles that pose a
considerable risk to wetlands, including the degradation of their habitats, the decline in
biodiversity, and deficiencies in their preservation and management. Nevertheless, the
spatial distribution of wetlands in China exhibits significant disparities, as approximately 75%
of the nation's wetland resources are concentrated in the southeastern region, while the
remaining 25% are found in the northwest (Lu et al., 1996; Bian et al., 2020). The Yinchuan
Wetlands play a crucial role as a migration route and breeding habitat for avian species in
western China and East Asia-Australasia. These wetlands are notable for their exceptional
characteristics, including a high density of wetlands, a wide distribution range, and a
substantial number of wetland areas. These features are particularly uncommon in the arid
regions of western China. Based on the already accessible data, the Yinchuan Lake wetland
ecosystem is estimated to yield an annual value of 1.303 billion yuan in terms of services
rendered.

The wetlands in Yinchuan are confronted with the challenges posed by climate change and
the potential threats associated with the reduction of wetland areas as a result of human
activities. Wetlands are subject to the impacts of soil salinization, the reduction in size of lake
wetlands, and the salinization of groundwater. Surface water resources are characterised by
a reasonably high abundance, however, the presence of permanent water bodies is limited in
terms of proportion. The replenishment of water supplies mostly depends on precipitation
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and the Yellow River, leading to variable water coverage. The difficulties at hand are greatly
influenced by the processes of overdevelopment and land degradation (Wang et al., 2019).
According to Zhong et al (2019), the Yinchuan wetland water bodies exhibit a significant
elevation in the levels of polycyclic aromatic hydrocarbons, which consequently give rise to
potential ecological hazards. The occurrence of extreme weather events, such as floods and
droughts, has witnessed an escalation due to the impact of global climate change.
Simultaneously, the capacity to endure and mitigate the effects of natural catastrophes has
experienced a decline. The functionality and advantages of wetland ecosystems are
experiencing a decline. The wetlands in Yinchuan have several issues related to land
utilisation, water contamination, and ecological deterioration (Li et al., 2018; Mi et al., 2020).
These challenges will result in ecological problems, impacting the quality of water resources,
biodiversity, and ecological degradation. Wetland protection regulations have been instituted
in the region of Ningxia inside China; yet, the issue of wetland degradation persists as a
significant concern. The recognition of the significance of ecosystem services in tackling
wetland management and policy concerns is acknowledged by the Chinese government.
Chinese scientists have undertaken experimentation with many methodologies to enhance
the field of ecosystem services for wetland conservation. However, it is important to
acknowledge that substantial obstacles persist in this endeavor. A recommended framework
has been developed to enhance wetland policy in China by monitoring and assessing the value
of ecosystem services provided by wetlands. The mitigation of water body degradation in the
wetlands of Yinchuan has been effectively restrained. Nevertheless, the occurrence of
wetland ecological concerns and the decline of natural wetlands persist as a result of climate
effects and insufficient strategic responses. Currently, Yinchuan is confronted with the
following challenges

i.  Water resources shortage. The water supply of the Yinchuan Wetland mainly depends on
the Yellow River, whereby the water resources are scarce, the proportion of permanent
water bodies is small, and the water coverage area fluctuates violently.

ii. Fragile ecosystem. Affected by natural conditions and human activities, the water
production ecological services' natural supply and regulation capacity is weak.

iii. Low ability to resist natural disasters. Climate change stresses wetland ecosystems, with
increased extreme weather events such as droughts, floods, heavy rainfall, and lower
resilience to natural disasters.

Thus, it is imperative to conduct simulations of various scenarios to assess the possible effects
of future land use changes on wetland ecosystems. Additionally, it is crucial to examine the
ecological value of wetlands in terms of the services they provide. This analysis should aim to
identify critical points and sensitive areas that may be particularly vulnerable to these land
use changes. Ultimately, the findings of such research should inform the development of
scientifically grounded policies for the conservation of wetland ecosystems in the future.

Literature Review

The literature reviews have been conducted based on the sub-themes that were included in
the main research question construct. The sub-themes of the research question construct will
be presented in Table 1.
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Table 1.0
Sub Themes of the RQ Construct

RQ CONSTRUCT Research Question Research Objective

Sub RO1:To review current wetland
conservation strategies or
approaches.

Sub RQ1:What are the current strategies or app

Wetland .
roaches for wetland conservation?

Sub RQ2:What is the most effective conservatio Sub RO2:To determine the most
n method for wetland conservation currently av  effective methods for current
ailable? wetland conservation.

Ecosystem Service
Value(ESV)

Sub RO3:To prove and detail
Scenario Simulations Integrating
ESV  to promote wetland
conservation.

SubRQ3:How Scenario Simulations Integrating E
cological Service Values Can Promote Wetland
Conservation?

Scenario Simulation
s Integrating ESV

scientific strategy f ~ Sub RQ4:How to formulate the Sub RO4:To formulate the best
or wetland conserv  best scientific strategies for wetland conservati  scientific strategy for wetland
ation on? conservation.

Overview of Wetland

According to Byamukama et al (2019), wetland habitats are widely recognized as the most
varied and productive ecosystems on Earth. Wetlands, as per the definitions provided by
Virginia (1986); Meng et al (2017), encompass both permanent and seasonal waterlogged
areas characterized by the absence of trees and the presence of open herbaceous plants. This
classification includes several types of wetlands such as marshes, lakes, rivers, floodplains,
estuary deltas, ponds, rice paddies, and marine waters up to a depth of 6 meters during low
tide. Wetlands play a crucial role in providing various services to creatures, encompassing
water conservation, food provision, cultural significance, biodiversity hotspots, and pollution
mitigation. Specifically, wetlands serve a vital role in the prevention of floods, filtering of
water, and provision of habitat for many plant and animal species.

Nevertheless, the wetlands are currently confronting the imminent threat of degradation as
a result of urbanisation, alterations in land use patterns, the impacts of climate change, and
pollution. Among these factors, the modification of land use cover stands out as a primary
contributor to the pollution and decrease observed in wetland ecosystems. Wetland
conservation strategies encompass a range of approaches and methodologies. An effective
method involves the formulation of regional restoration strategies that employ a
prioritization framework, taking into account previous losses, future projections, and
available management alternatives. As exemplified by Lu (2019), the implementation of
restoration measures that consider historical losses, future forecasts, and management
alternatives facilitates the formulation of strategies for wetland area restoration.
Furthermore, the achievement of sustainable preservation of wetland ecosystems
necessitates the identification of fundamental concerns, the undertaking of comprehensive
research, and the execution of conservation and development tactics. The utilisation of
remote sensing techniques for the monitoring of vegetation cover has been recognized as a
valuable approach in wetland conservation endeavors (Robert et al., 2018). Figure 1 will show
the Wetland Conservation Events in China.
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Figure 1.0: Wetland Conservation Events in China

Ecosystem Service Value (ESV)

Wetlands have a crucial role in providing a range of ecosystem services, encompassing
provisioning, regulating, habitat, and cultural services. According to Srikanta et al. (2019),
these services have a significant role in enhancing human well-being, promoting biodiversity,
and contributing to the general sustainability of the planet. Nevertheless, wetlands are
confronted with substantial challenges, as approximately 50% of wetland areas worldwide
have been lost, and the remaining wetlands are experiencing a decline (Dolf et al., 2018). The
assessment of the significance of wetland ecosystem services holds great importance in
providing information for decision-making processes and conservation initiatives. Numerous
studies have evaluated the ecological benefits provided by wetlands through the utilisation
of diverse methodologies and variables. Li et al (2018) conducted an assessment of the value
of wetland ecosystem services in the Yellow River Delta, taking into account several factors
such as hydrology, meteorology, society, economy, resources, environment, and culture.
Tang (2019) conducted a study that employed emergy theory to evaluate the service values
of the Liaohe estuary wetland ecosystem. The findings emphasized the significance of its role
in controlling the atmosphere and mitigating flood events through diversion and storage
mechanisms.

Furthermore, the study utilized a dynamic integrated methodology to evaluate the monetary
worth of the wetland ecosystem services in the Nanjing Jiangbei New Area. The findings
revealed a deterioration in ecological conditions, highlighting the imperative for sustainable
utilisation and conservation efforts (Edward, 2019). Hence, the assessment of the value of
wetland ecosystem services enables the quantification of the diverse ecological benefits
offered by wetlands. This process furnishes policymakers and conservation practitioners with
the necessary quantitative data to facilitate evidence-based decision-making and scientific
advancements in the realm of environmental preservation. The Value of Ecosystem Services
Provided by Wetlands The relevant studies will be depicted in Figure 2.
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Figure 2.0: Wetland Ecosystem Service Value Related studies

Scenario Simulation of ESV

The utilisation of scenario simulation model was employed to evaluate the ramifications of
urban expansion on wetland habitats and the ecological services they provide. According to
Stoeckl et al (2021), the research indicates that the expansion of urban areas has a
detrimental impact on the patterns of wetland landscapes and the provision of ecosystem
services. These services encompass water conservation, habitat quality, and water quality
purification. The present study aims to conduct a scenario simulation of the Earth System
Model Version (ESV) to investigate its performance and evaluate its suitability for predicting
future climate changes. The ESV is a comprehensive model that The relevant studies will be
included in Table 2.
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Table 2.0
Scenario Simulation of ESV Related studies

Title First Author Year Cations
Urban land use change simulation and spatial responses Xuesong 2022 13
of ecosystem service value under multiple scenarios: A Zhang

case study of Wuhan, China Xuesong Zhang

Simulation of future land use/cover change (LUCC) in Qingzheng 2023 4
typical watersheds of arid regions under multiple Wang

scenarios.

Response of Ecosystem Service Value to Landscape Guo Cai 2022 2
Pattern Changes under Low-Carbon Scenario: A Case

Study of Fujian Coastal Areas.

Patterns and controls of ecosystem service values under YinggingSu 2023 2
different land-use change scenarios in a mining-

dominated basin of northern China.

Coupling an Ecological Network with Multi-Scenario Land Wenbin Nie 2022 2
Use Simulation: An Ecological Spatial Constraint

Approach.

Combining LSTM and PLUS Models to Predict Future XinZhao 2023 1
Urban Land Use and Land Cover Change: A Case in

Dongying City, China.

Soil Water Erosion and Its Hydrodynamic Characteristics Shengchun 2023 0
in Degraded Bald Patches of Alpine Meadows in the Tong

Yellow River Source Area, Western China.

Dynamic Evolution and Scenario Simulation of Ecosystem  Zulipiya 2023 0
Services under the Impact of Land-Use Change in an Arid  Kulaixi

Inland River Basin in Xinjiang, China.

Multi-scenario simulation analysis of cultivated land Xiaofu Lin 2023 O

based on PLUS model—a Haikou, China case study.

However, it is possible to alleviate the adverse consequences by imposing limitations on
urban growth inside wetland areas and adopting efficient strategies to conserve wetlands in
regions experiencing fast urbanisation (David, 2020). A separate investigation was conducted
to determine the most advantageous positioning of rehabilitated wetlands to optimize
specific ecosystem functions. The research employed a combination of multi-criteria analysis
and scenario testing methodologies to ascertain appropriate locations for wetland rebuilding.
This determination was made by considering many variables, including but not limited to
recreational potential, biodiversity, nitrogen mitigation potential, land rent, and flash-flood
danger. According to Huang et al (2019), the findings of the study indicate that the existing
restored wetlands were not located in catchments characterized by high biodiversity or low
land rent. This suggests that a more systematic approach is required to optimize the benefits
derived from ecosystem services. Hence, the utilisation of scenario simulation in assessing
the value of wetland ecosystem services can facilitate a comprehensive comprehension of the
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repercussions of urban growth on wetlands, thereby furnishing a scholarly foundation for
their conservation and administration. Through the implementation of suitable policies and
initiatives aimed at constraining the expansion of urban areas into wetland regions, as well as
facilitating the restoration and rejuvenation of wetlands, it is possible to effectively alleviate
adverse consequences and optimize the potential benefits derived from the ecosystem
services offered by wetlands.

Scenario Simulation of ESV for Wetland Conservation

Numerous research have been conducted with a primary emphasis on wetland conservation
and management. According to John et al (2008), the investigation revealed notable
disparities between the present hydrological state of the wetland and its original conditions.
Specifically, the observed patterns of surface-water movement deviated considerably from
the simulated unaltered conditions. In a study conducted by Ma (2012), a dynamic simulation
modeling approach was employed to examine the optimal equilibrium between economic
development and wetland conservation in Tianjin, China. The researchers recommended
three sustainable policies for the sensible utilization and protection of wetlands: population
control, advancement of wetland restoration technology, and modification of industry
structure. In his study, James (2004) devised a Decision Support System (DSS) that effectively
merged Expert Systems (ES) with a hydrologic model. The purpose of this system was to
formulate a wetlands enhancement plan specifically aimed at controlling the export of
atrazine. The simulation conducted showed a notable decrease of 46% in the export of
atrazine when considering the suggested expansion of marsh acreage. The simulations
demonstrated that the implementation of wetlands and water and sediment control basins
(WASCOBs) can effectively mitigate flood peaks within watersheds. In the study conducted by
Lee (2002), a dynamic simulation model known as WETLAND was established to optimize the
control of non-point source pollution in artificial wetlands. The calibration and validation of
the model were conducted using data obtained from a wetland located in Kentucky.
Subsequently, the model was employed to facilitate the design of a hypothetical man-made
wetland situated in Virginia.

In contemporary times, the protection and management of wetlands have been facilitated
via the utilisation of diverse models and methodologies for simulation and analysis. The
INVEST model, as described by Leila et al (2020), offers a means of quantifying and forecasting
the provision of water and the quality of habitat in wetland ecosystems. Previous research
conducted by Douglas et al (2018) has demonstrated that implementing conservation
measures targeted at waterfowl, such as water level manipulation and cow exclusion, can
have positive outcomes for various other wildlife species. The use of conservation practices,
such as the utilisation of nutrient removal wetlands and water and sediment control basins
(WASCOBs), has the potential to effectively retain water, reduce nutrient loads, and alleviate
flooding within watersheds. The utilisation of machine learning methodologies, in conjunction
with forthcoming NISAR data, presents a promising approach for the effective categorization
and cartographic representation of wetland classifications (Sarina et al.,, 2021). The
comprehension of temporal patterns and accessibility of water within wetland ecosystems
has significant importance in the context of conservation planning, particularly about the
migratory seasons of avian species reliant on aquatic habitats (Sarina et al., 2021). The
synchronization of wetland flooding with species migration has the potential to enhance
conservation methods and optimize efficiency. Hence, the utilisation of scenario modelling in
researching the worth of wetland services has yielded significant backing for the preservation
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of wetlands. The utilisation of modeling and analysis tools enhances the scientific rigor,
precision, and sustainability of wetland conservation decisions, hence facilitating the
attainment of robust and sustainable development of wetland ecosystems.

Conceptual Framework

The conceptual framework encompasses a series of phases that involve predicting the
capacity of ecological services under various scenarios, conducting land use analysis,
optimizing strategies for wetland ecological protection, and validating the optimal
contribution of wetland ecological service value. The placement of the Conceptual
Framework will be depicted in Figure 3.

I Multi-Scenario simulation of ecosystem service Knowledge review ]
value of wetland in Yinchuan, China
Wetland ecosystems are the most diverse and productive ecos
Data Preprocessing Data Analysis ystems on earth, including marshes, lakes, rivers, fioodplains,
estuarine deltas, ponds, rice paddies and marine waters up to
I image | | stitching ] I land use ” “Soo:xo | 6 metres deep at low tide (Convention on Welands, 1571).
Remote R Metoorolog
uniing I cropping “ reprojection ] I Geographic l ical |
& [ | o] ~
| I | Data collection
W based on land use data, natural statistical data and humanistic
statistical data, Raster data processing. geographic informati
on data processing and spatial analysis.
[ Simulation of land use pattern under different scenanio ]
PLUS
Model Natural developm Lconomic develop | | Ecological protecti {}
ent scenario (BAV) ment scenario(ED) I on scenario (EC)
Simulation | Data analysis
Assessment
matrix transfer, dynamic index, standard deviation ellipse met
[ Wetland ecosystem service value (ESV) ] hod, Moran Index, GiS spatial analysis, InVEST model, GeoDet
INVEST ector | CA-Markov modei and PLUS model
Model [ Viater production Soil Conservation | |  Habitat quality
service value Value l Value
e Interpretation
Potentia [ Spatiotemporal change and driving mechanism analysis l multiple scemarios simulate the impact of future land use chan
| kcy ges on wetlands, analyse the ecological service value of wetla
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points emp{:'al Variation SP:'."“ mﬁfm eterd and svakuati rovide scientific development strategies for the future develo
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Figure 3.0: Conceptual Framework

Based on prior research, the present investigation necessitates a sequential process
comprising four stages: literature review, data acquisition, analysis, and interpretation. The
initial phase of this study involves doing a comprehensive literature analysis to explore the
contextual background and rationale for identifying the research gap. Subsequently, the study
will formulate the research question and establish the research objective. The data utilized in
this study were obtained from many sources, including the China Yearbook, Ningxia Yearbook,
Yinchuan Yearbook, geographic information, and remote sensing data. In addition, this study
incorporates statistical analysis techniques, including Microsoft Access to quantify raw data
collected over multiple years. Envi tools are utilized for the manipulation of remote sensing
data, including splicing, cropping, and coordinating corrections. Furthermore, GIS and other
specialized statistical tools are employed for spatial analytic purposes. The subsequent
examination pertains to the analysis results' map and report interpretation, with a focus on
discussing the advantages, problems in application, and potential enhancements of scenario-
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based wetland ecosystem service values. Conclusions are the outcomes derived from the

research objectives. This study has the potential to serve as a focal point for future discussions

and the establishment of priorities. The study has several limitations that should be

acknowledged. Firstly, it primarily focuses on wetland conservation within landscaped

gardens. Secondly, it specifically examines urban wetland conservation, thus limiting the

generalizability of the findings to other contexts. Lastly, the study does not extensively

explore strategic considerations about the experiences of landscape practitioners.

This study encompasses the utilisation of multiple sources of data. The content encompasses

the processes of acquiring, selecting, and harmonizing data from multiple sources. The

necessary data for the research are shown in Table 1. The use of ArcGIS for spatial data

processing, spatial analysis, and mapping is employed. Additionally, the concepts underlying

the PLUS and InVEST models are considered. The extraction of parameters, as well as the

operation and analysis of the model findings, are also conducted. The study comprises the

following steps:

i. Future land use projections under multiple scenario models based on historical land use
data.

ii. Using the InVEST model to quantify and evaluate ecosystem quantification and
evaluation of system service functions.

iii. Spatial data and temporal change prediction and analysis.

iv. Attribution analysis of spatial heterogeneity of ecosystem services

Conclusion

In conclusion, the main objective of this study is to determine the most efficient approach for
evaluating the effects of urban land use change on the values of wetland ecosystem services.
Additionally, this research seeks to investigate the potential trade-offs and synergies in
ecosystem service values that may arise from different land use scenarios in the future. The
findings of the study indicate that the process of urbanisation in Yinchuan has resulted in
significant alterations to the land use patterns, hence exerting an impact on the structural
and functional aspects of the wetland environment. In the context of future land use planning,
it has been observed that the modeling of ecosystem service values for future wetlands across
various scenarios can serve as a viable approach for the conservation of wetland areas.

This study has discovered three significant deficiencies in the current body of research and
literature. Firstly, the existing body of research exhibits a noticeable inadequacy in research
techniques, since past studies predominantly rely on qualitative arguments and lack a
problem-oriented awareness. To effectively address this matter, the present study employs a
more rigorous and quantitative methodology to bolster the strength and reliability of its
conclusions. Furthermore, the present study has identified a notable empirical deficiency
within the existing body of literature. Prior investigations predominantly concentrated on
wetland functions, management, and governance, although were lacking in substantive
research findings. This work aims to address the aforementioned research vacuum by
presenting empirical findings that demonstrate the substantial impact of fast urbanisation on
land use patterns, leading to considerable modifications in the structure and functioning of
wetland ecosystems. Through the establishment of this empirical foundation, the study
provides useful insights for both policymakers and stakeholders. Furthermore, previous
studies primarily focused on wetlands in southeast China when discussing the concept of
"multi-scenario simulation," resulting in a lack of research on remote western regions.
Acknowledging the significance of this methodology, the present study expands its
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application to Yinchuan, a geographical area situated in the western part of China, to address
this existing vacuum in knowledge. The utilisation of multi-scenario simulation techniques
boosts the pertinence and practicality of the study's prognostications for the particular
geographic area under investigation.

The findings of the study underscore the considerable influence of fast urbanisation on
alterations in land use, resulting in notable transformations in the structure and functioning
of wetland ecosystems. As a result, these modifications have an impact on the delivery of
essential ecosystem services. The study underscores the significance of integrating the
benefits associated with wetland ecosystem services into forthcoming urban land planning
scenarios, in order to effectively pursue sustainable development.

However, it is important to note that the study does recognise a number of limitations that
need to be addressed to enhance the reliability and validity of future research. The limitations
encompass several aspects such as data reliability, assumptions made by the model, regional
variations, elements that were not taken into account, uncertainty associated with future
projections, and the intricacy arising from the use of multiple models. In order to address
these problems, it is recommended that future research exert increased vigilance during the
process of data collecting and model creation, with a particular focus on verifying the
completeness and correctness of the data. Furthermore, the integration of several
components and the examination of streamlined and efficient models can contribute to the
reduction of complexity in the study, hence augmenting its dependability.

In its entirety, this study provides significant contributions to our understanding of the
intricate connections between land use patterns and the provision of ecological services by
wetlands. Nevertheless, it is crucial to acknowledge and confront the aforementioned
constraints. To enhance the advancement of sustainable development, it is imperative that
future research places emphasis on enhancing the quality of data and the accuracy of
modelling. Additionally, researchers should take into account integrative aspects to generate
research outputs that are more comprehensive and reliable. In addition, the incorporation of
wetland ecosystem service value evaluation into urban land planning will offer decision-
makers significant guidance in developing effective policies that promote the harmonious
advancement of ecological preservation and urban expansion in Yinchuan.
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