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Coastal wetlands provide extensive ecological services for life on Earth but are
facing rapid global disappearance influenced by human activities and climate
change. From 1984 to 2018, approximately 28% of the natural coastal wetlands in
China were lost due to seawater intrusion, reduced sediment acquisition,
urbanization, and reclamation. Tiaozini wetland used to be reclaimed during
2010-2019, and quickly shifted for conservation with less than 3 years. We
analyzed 3 years of top-down eco-governance and bottom-up activities in
Tiaozini, one of the typical wetlands with wise use instead of reclamation.
Collaboration of stakeholders, such as the management company, local
residents, tourists, scientific committees, NGOs, and media, facilitated the wise
use of Tiaozini wetland as a successvie way towards eco-governance, including
public participation and environmental education. Adaptive management,
ecosystem-based management, and natural-based solutions play very
important roles in eco-governance from both bottom-up and top-down
approaches. Results showed that 3-year eco-governance induced great
achievements in both biodiversity conservation and ecotourism development,
which outweighs the 10-year reclamation for coastal wetlands exploitation.

KEYWORDS

coastal wetlands reclamation, wise use, wetlands restoration, biodiversity conservation,
eco-governance, ecotourism, the Tiaozini Wetland

1 Introduction

Coastal wetlands are distributed across all continents, except Antarctica, in low-energy
tidal environments (Campbell et al., 2022) and provide immense ecosystem services for
humanity. However, the long-term and continuing losses of natural wetlands have been
confirmed by previous studies (Davidson, 2014; Davidson and Finlayson, 2018; Wang et al.,
2020, Wang et al., 2021a; Murray et al., 2022), with drivers of drainage (Zuo et al., 2013;
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Watson et al., 2017), eutrophication (Deegan et al., 2012), sediment
availability (Kirwan et al.,, 2011), sea level rise (Kirwan and
Megonigal, 2013; Spencer et al., 2016) and anthropogenic
pressure (Murray et al.,, 2022) being the main responsible factors.
China’s total coastal wetlands decreased by approximately 28%
from 1984 to 2018, comprising tidal flats (non-vegetated), salt
marshes, and mangrove forests (Wang et al., 2021a), and the
policy on Reclamation of More Lands from the Sea in China
caused 7% of natural coastal wetlands loss from the 1970s to 2007
(Zuo et al,, 2013). Nevertheless, the Blue Bay Remediation Action,
which was issued in May 2016, shifted the coastal development
policy to restoration approaches at the national level. As a result, the
exploitation of coastal wetlands has been halted since then, with a
new focus on rehabilitation and conservation.

The Ramsar Convention on Wetlands was signed by national
governments in Ramsar, Iran, in 1971 as a global measure to stem
the declining state of the world’s wetlands and the implications of
this for resident and migratory wetland species (Gell et al., 2016).
The Ramsar Convention already put forward the fundamental
baseline of the wise use and sustainable development of wetlands
based on ecosystem-based approaches (Finlayson et al., 2011).
What kind of wetland use is wise use? Tiaozini wetland used to
be an experimental zone of Yancheng Biosphere Reserve, which is
also a Ramsar Site and one of the wintering grounds of Red-
crowned cranes in China. The Tiaozini wetland is one of the
typical wetlands undergoing sharp conversion from exploitation
to conservation, receiving real benefits in many prospects, such as

being approved at the 43™

World Heritage Conference as the core
area of China’s Yellow Sea Migratory Birds Habitat (Phase I) on July
5, 2019. As the first intertidal wetland heritage site in China, the
Tiaozini Wetland plays one of the key roles in presenting the
current restoration and protection policy, which reinforces its
biodiversity conservation in contrast to the former reclamation.
With comprehensive eco-governance and the development
pathway of ecotourism, it provides us with a typical example of
wise and sustainable use of wetlands during the shift from wetland
reclamation to conservation.

Till December 2022, there were 1,154 World Heritage sites
globally, with 56 World Heritage sites in China, including 38
cultural heritages, 14 natural heritages, and 4 natural and cultural
heritages (https://whc.unesco.org/en/list/). Thus, since 2019,
Tiaozini has faced a sharp transition from reclamation to
ecological conservation as a World Heritage site. With rapid
economic development, population growth, and land demand in
this century, this wetland has long been considered a potential area
for reclamation. Fortunately, the Tiaozini Wetland, with its
outstanding universal value for biodiversity conservation, survived
the reclamation stage and was transformed into a protected area (Ye
and Sun, 2021; Hu et al.,, 2022).

Based on the published literature, field interviews, and remote
sensing technique, we analyzed the land use changes that happened
due to top-down governance (those established by the government,
including policies both on reclamation and eco-tourism in general)
and bottom-up activities (those established by Tiaozini Scenic Spot
Management Company, market-oriented, mainly about the
planning and implementation of specific objects) in the Tiaozini
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Wetland since 2010. Ecotourism benefits were analyzed with yearly
data in 2021. We aim to report the successful restoration and
development path within three years of ecotourism after 10 years of
reclamation, a shift that can be copied and recommended for
sustainable development in other protected wetlands.

2 Study area and data analysis

2.1 Study area

The Tiaozini Wetland is located on the coast of Yancheng City,
Jiangsu Province (Wang et al., 2022). It is located in the subtropical
monsoon zone, with an average annual temperature of 14 ~15°C
and precipitation of 1,060 mm (Zhan et al., 2021). The wetland
covers contiguous non-vegetated mudflats and salt marshes covered
with Suaeda salsa, Spartina alterniflora, Phragmites australis, etc.
The study area includes the vast mudflats, salt marshes, and the
Tiaozini reclamation area (Figure 1), with a total area of 591.41 km?.
The Tiaozini reclamation area starts from the Liangduo River in the
north and ends at the Fangtang River in the south.

Both the Yangtze River and the Yellow River (1128-1855) used
to join the Yellow China Sea. Huge amounts of sediments fed into
the Yellow Sea, contributing extensive silty and muddy tidal flats
along the Yancheng coast and huge radial sand ridges filed to the
South Yellow Sea. The wetland lies just behind the core of radial
sand ridges with active sediment exchange and noticeable siltation.
Tiaozini once produced an extensive land for reclamation that, due
to sand acquisition, benefited annually from a 100 m width increase
of the intertidal area (Ding et al., 2011; Figure 2). Now, due to its
unique geographical location and food supply with large amounts of
macrobenthos, the Tiaozini Wetland has become an important
stopover, wintering, and breeding ground for millions of migrating
waterbirds on the East Asian-Australasian Flyway (EAAF; Chen
et al, 2015; Wen et al,, 2020; Wang et al., 2021b). It has attracted
some globally critically endangered species, such as the Calidris
pygmaea, which uses the area for more than 2 to 3 months as a
moulting ground (Peng et al., 2017; Cao et al., 2019; Gao et al,, 2021;
Hu et al., 2022).

2.2 Data source and data processing

We collected four satellite images of the Tiaozini Wetland,
covering the periods of 2010, 2014, 2018, and 2022 (data source:
EarthExplorer, https://earthexplorer.usgs.gov/). All satellite images
were selected to coincide with the growing season of wetland
vegetation (Suaeda salsa, Phragmites australis, and Spartina
alterniflora) from May to October, at low tide and with less haze,
representing the best available data for the purpose of this study.
However, most of the images from May to October 2018 do not
match the requirements (both low tide and low haze). We selected
the satellite image acquired on 24 December 2018 with a clearer
image. Data details are shown in Table 1.

Satellite images were corrected using on-site positioning as a
reference. According to the distribution of 20 control points on each
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FIGURE 1

Map of the location and land use types of the study area, showing the 720 Habitat in the Upper Part of the Intertidal Zone (720 HUPIZ, red dot). 720
means 720 mu (0.48 km?, 1 km? = 1 500 mu, mu is the area unit used in China).

image, quadratic polynomials were applied to the correction
equations. All images were then resampled to a resolution of 30
mx30 m with a root mean square error of <1 pixel. In-situ
verification was conducted in the study area with 95% accuracy.
Based on the interpretation of these four images, landscape-type
data were obtained by supervised classification in ENVI 5.3
software. Overlay analysis was performed in ArcGIS 10.8 software.

In order to learn about the development history and status of
the Tiaozini Wetland, we performed a systematic review of
the literature through CNKI (China National Knowledge
Infrastructure, a Chinese journal full-text database), Web of
Science, Elsevier ScienceDirect, SpringerLink, etc., and carried out
field investigations in December 2021, March 2022, and August
2022. We also conducted oral interviews with over 20 stakeholders
of the Tiaozini Wetland, including management committee officials,
ecological photographers, NGO staff, tourists, and fishermen. The
tourism data were obtained from the Tiaozini Scenic Spot
Management Company and analyzed by Excel.
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3 Results

3.1 Background: land use analysis

In general, the Tiaozini reclamation area was mainly used as
farmland and aquaculture ponds according to its former planning.
The morphology of the intertidal zone changes annually with the
strong influence of storm surges. However, the native vegetation is
distributed from the land to the sea with a gradient effect. For
instance, Suaeda salsa grows mostly in the upper part of the
intertidal zone and only distributes in the northern and southern
parts of the reclamation area after artificial transformation.
Phragmites australis distributes along the man-made seawall road
inside the reclamation area with fresh water supply, while Spartina
alterniflora forms a single dominant vegetation in the middle and
lower parts of the intertidal zone, outside of the road adajacent to
the sea directly. We divided the study area into 10 types based on
land use, including seawater (SW), brackish water (BW), river
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The milestones, processes, and political context of the Tiaozini development, including four main phases: the Beginning of Reclamation (1970s-2010),
the Reclamation Phase (2010-2014), the Internal Construction Phase (2014-2018), and the Shift Phase (2018-2022).
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TABLE 1 Basic information of chosen remote sensing images.

Acquisition date Path
2010-10-31 119
2014-10-26 119
2018-12-24 119
2022-09-06 119

10.3389/fmars.2023.1147106

Row Data source Resolution (m)
037 Landsat 5 TM 30

037 Landsat 8 OLI 30

037 Landsat 8 OLI 30

037 Landsat 9 OLI-2 30

(RIV), mudflats (MF), Suaeda salsa (SS), Spartina alterniflora (SA),
Phragmites australis (PA), farmland (FL), aquaculture ponds (AP),
and roads (RD).

Figure 3 shows the land use changes in temporal and spatial
scales during 2010-2022. The landscape of Tiaozini has changed
significantly from 2010 to 2022 on the temporal scale (Table 2).
Mudflats, as the dominant natural wetlands, declined from 249.80
km” to 94.67 km” with a 62.11% loss from 2010 to 2022. The land
cover of brackish water, Suaeda salsa, Phragmites australis, and
roads increased significantly during 2010-2014, which is called the
reclamation phase (Figure 2). In 2014, a dike or seawall with a
length of 27.78 km could be clearly identified. The terrestrial part
inside of the seawall was converted to artificial wetlands for
aquaculture and agriculture. During the period spanning from
2014 to 2018, we referred to it as the internal construction phase
(Figure 2). This phase witnessed various companies renting
individual aquaculture ponds. The area of farmland increased by
14.03 km?, aquaculture ponds increased by 16.82 km?, and roads
increased by 7.00 km” in 2018 compared to 2014. Suaeda salsa
covered an area of 4.32 km?, with a reduction of 56.45% since 2014.
Phragmites australis habitat increased to 3.46 km® due to the

construction of ditches within the reclaimed area. From 2018 to
2022, adaptive management for ecotourism and biodiversity
conservation resulted in less landscape change in the reclamation
area and almost no increase in artificial landscapes. We named this
period the shift phase (Figure 2). Spartina alterniflora expanded to
17.58 km? outside the reclamation area in 2022. Besides, Suaeda
salsa decreased by 8.80% and Phragmites australis increased by
3.20% compared to 2018. The most significant shift in the area was
the purchase by the Coastal Development Corporation of use rights
related to 720 habitats in the upper part of the intertidal zone
(Figure 1). Dongtai Coastal Wetland Tourism Resort Economic
Zone Management Committee, which organizes the scenic spot for
ecotourism and conservation, purchased the use rights of the 720
mu artificial wetland for shorebird conservation from the Coastal
Development Corporation in 2020. The event made an outstanding
mark between use rights and ownership of biodiversity
conservation among Tiaozini wetland-owned stakeholders.
Significant changes could be observed in the last 12 years
(Figure 4). In the reclamation phase of 2010-2014, 4.70%, 2.49%,
1.62%, 0.02%, and 1.51% of mudflats were converted to brackish
water, Suaeda salsa, Spartina alterniflora, aquaculture ponds, and

4
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FIGURE 3
Land use changes in Tiaozini from 2010 to 2022.
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TABLE 2 Statistics of land use changes from 2010 to 2022.

10.3389/fmars.2023.1147106

Year 2010 2014 2018 2022
Landscape Area Proportion Area Proportion Area Proportion Proportion
aIee (km?) (%) (km?) (%) (km?) (%) ()
SW 311.52 52.67 268.47 45.40 283.92 48.01 402.72 68.09
BW 0.00 0.00 14.68 248 7.82 1.32 9.86 1.67
RIV 0.64 0.11 0.64 0.11 0.64 0.11 0.64 0.11
MEF 249.80 42.24 264.57 44.74 221.56 37.46 94.67 16.01
SS 245 0.41 9.92 1.68 4.32 073 3.94 0.67
SA 14.34 2.42 14.02 2.37 13.00 2.20 17.58 2.97
PA 0.09 0.01 0.26 0.04 346 0.59 3.57 0.60
FL 4.61 0.78 4.39 0.74 18.42 3.11 20.41 345
AP 5.74 0.97 5.72 0.97 22.54 3.81 22.15 375
RD 2.24 0.38 8.74 1.48 15.74 2.66 15.88 2.69

roads, respectively. Other landscape types changed less. During the
internal construction phase from 2014 to 2018, the area of brackish
water and mudflats decreased due to internal construction in the
Tiaozini reclamation area. The area of Suaeda salsa marsh changed
with 6.89%, 1.41%, 10.94%, 24.84%, 33.50%, and 12.80% of the area
being transferred to brackish water, mudflats, Phragmites australis,
farmland, aquaculture ponds, and roads, respectively. The area of
Spartina alterniflora marsh was less changed. However, the
Spartina alterniflora community had been moved out of the
reclamation area, which had spread widely on the mudflats
adajacent to the sea dike. Moreover, farmland, aquaculture ponds,
and roads gained more land from brackish water and mudflats in
the reclamation area. The great shift phase of 2018-2022
experienced a sharp conversion for wetlands use and

management. Therefore, the landscape tended to be much more
stable in the reclamation area. The majority of mudflats turned to
seawater, which was impacted by the rising tides. During the 2018-
2022 major shift phase, there was a sharp change in wetland use and
management. Therefore, the landscape in the reclamation area
tended to be much more stable. Most of the tidal flats were
transformed into seawater, which was affected by the rising tides.
Spartina alterniflora spread to 5.81 km? along the intertidal zone. In
particular, the 720 HUPIZ was first designated as permanent habitat
for shorebirds, especially migratory birds in the East Asian-
Australasian Flyway, with artificial water level mitigation and
food supply.

It was observed that mudflats transferred to other land use types
in general. After 2014, when phase I of reclamation was completed,

RIV RIV
] l;l \ = [ BW
MF

MF

SS

SA
PA

FL
AP
RD

2010

FIGURE 4

Land use transition in Tiaozini from 2010 to 2022, drawn according to Table 2. Bolder lines indicate a bigger transfer.

2022
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mudflats outside the seawall were in a state of natural change,
almost free from artificial interference. Therefore, the year 2014 was
the time when the sea dyke was finished. More intertidal mudflats
were converted to Spartina alterniflora marsh with natural
expansion, while other parts inside the reclamation area were
shifted to farmlands, aquaculture ponds, and roads due to
intensive infrastructure construction by the Coastal Development
Corporation. For salt marshes, which include Suaeda salsa, Spartina
alterniflora, and Phragmites australis, the total area increased by
20.74% in 2022 compared to 2018. When the Tiaozini Wetland was
nominated as a World Heritage site in 2018, the large, contiguous
mudflats and high carbon-storage salt marshes of the Tiaozini
Wetland finally survived potential reclamation. Hence, its unique
charm has the opportunity to attract more tourists and also provide
rich ecosystem services for local organisms and biodiversity.

3.2 Top-down eco-governance: rapid
transformation and adaptive management

The reclamation of Tiaozini began in the 1970s with the national
policy of More Land from the Sea (Ding et al., 2011; Wang et al., 2012;
Li et al,, 2016). At the beginning of this century, land resources in
Jiangsu Province became scarce. Reclamation of coastal wetlands
turned to land reserve resources for ports, industrial parks, or
aquaculture ponds with urbanization and industrial development.
In June 2009, Jiangsu Coastal Area Development Plan was approved
by the State Council of the People’s Republic of China. Therefore,
land acquisition from the sea had accelerated since the Provincial
Bureau issued the Outline of Jiangsu Coastal Tidal Flats Reclamation
and Development and Utilization Planning (2010-2020) in 2010
(Zhang et al., 2013; Li et al,, 2015; Xu et al,, 2017; He et al,, 2021).
The outline clearly stated three stages for Jiangsu coastal tidal flats
reclamation, with the objective of acquiring 1800 km? of land in the
radial sand ridges. The Tiaozini Wetland was primarily listed in the
first development stage for 230.67 km? of land reclamation with three
steps. As Figure 3 shows, the project finished Step I of 67.73 km? of
lands from the intertidal zone in 2014, mainly for the usage of
aquaculture and agriculture, covering the interconnecting beach
between Liangduo Estuary and the north side of Fangtang River
sluice (Wang et al,, 2012; Li et al, 2016; Sha and Wang, 2021; Yu
et al.,, 2022).

During the internal construction phase, the national coastal
development strategy shifted from exploitation to conservation and
restoration. The 18™ National Congress of the Communist Party of
China incorporated ecological civilization construction into the
five-sphere Integrated Plan for building socialism with Chinese
characteristics, setting the goal of building a beautiful China. The
congress also made it clear that China should “enhance its capacity
to utilize marine resources, develop marine economy, protect the
marine ecological environment, resolutely safeguard China’s
maritime rights and interests, and build itself into a maritime
power”, marking the construction of marine ecological civilization
being elevated to the height of national strategy (Xu et al., 2016; Ma
et al., 2021; Huo et al., 2022; Lei et al., 2022; Li et al., 2022; Zhang
etal., 2022). Since then, China had made a series of important plans
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for ecological civilization construction at the national level, such as
the Implementation Plan for Marine Ecological Civilization
Construction, Suggestions for Establishing the Marine Ecological
Red Line System, the Wetland Protection and Restoration Scheme,
and the Blue Bay Initiative. As a result, the development model of
the marine economy was shifted as the earlier wetland reclamation
planning was delayed or canceled. China’s coastal restoration has
entered a rapid development stage in recent years with the policy of
ecological civilization construction. There are various projects
focusing on different types of coastal ecosystems, including tidal
flats, mangroves, and sandy beaches in the coastal zone. More than
125 restoration projects are being carried out along the Chinese
coast. (Liu et al., 2016; Chen et al.,, 2019; Li et al., 2022). Thus,
Tiaozini’s Step II reclamation plan was not approved for further
construction, nor was Step III.

In December 2016, Yancheng City proposed the application
procedure for the Yellow Sea Wetland as a World Heritage site.
Tiaozini was included in the nomination list for World Natural
Heritage Site through the joint efforts of the local government, NGOs,
scientific committee, and environmentalists. From then on, the
original reclamation plan was delayed. The local departments
quickly shifted the early former policy to restoration and
implemented adaptive management to tidal wetlands conservation.
The municipal government announced the establishment of Tiaozini
Municipal Wetland Park in February 2019. As of 5 July 2019,
Migratory Bird Sanctuaries along the Coast of Yellow Sea-Bohai
Gulf of China (Phase I) was declared as a World Heritage site by the
United Nations Educational, Scientific and Cultural Organization
(UNESCO), and was also listed as China’s first coastal wetland
natural heritage site. As an important part of the Natural Heritage
Site, the Tiaozini Wetland completely abandoned the previous
reclamation plan and implemented a series of bottom-up activities
to realize top-down eco-governance concepts instead, such as
converting 11.33 km? of fish ponds into wetlands, creating the 720
HUPIZ, and establishing breeding grounds for Larus saundersi.

3.3 Bottom-up activities: comprehensive
conservation and management

Conservation measures and adaptive management strategies were
decided, such as the nature-based planning of landscape and
infrastructure, exhibitions focused on biodiversity conservation,
environmental education, and media dissemination. Ecotourism in
the Tiaozini Wetland developed at the very beginning of the shift phase
in 2019, and in less than four years multiple ecotourism products were
developed to attract tourists. Besides, a comprehensive recreation
center focusing on residents, visitors, and businesses, a sanatorium
and space for conferences are being built so as to provide up-market
service for whoever needs it, with the aim to promote ecotourism
in Tiaozini.

3.3.1 Supervision and management of the
ecological environment

The Tiaozini management company converted 0.48 km* of
fishponds to wetlands and used it as the 720 HUPIZ to provide a
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habitat for waterbirds by restoring micro-topography, strictly
controlling weed height, and maintaining water quality and water
level. To the north of the wetland restoration area, 1.87 km* of
breeding grounds for Larus saundersi were designated with full-
time guards patrolling 24 hours a day during the breeding season.
Moreover, the company applied a timely intelligent management
system for surveillance, with 317 network cameras for bird
watching, science popularization, research and education.

3.3.2 Nature-based planning of landscape
and infrastructure

Tiaozini successively carried out the project of paving,
widening, landscaping, and installing guardrails on the 45 km-
long coastal road, with the opening of a visitor center, four break
areas, and several parking lots. Tourist attractions such as
“Watching the Sea and Listening to the Tide”, “Habitat at High
Tide Level”, and “Breeding ground of Larus saundersi” were
launched along the seawall. In all, 28 internet-famous sites such
as “Two Halves of Water”, “One-line Tide”, “Wetland Chinese
Red”, “Mirror of the Sky”, and “Tidal Forest” were designed based
on the natural landscapes. And the company set up 26 high-power
telescopes to enhance the visiting experience. At the same time, in
Jianggang, the town near Tiaozini, infrastructure, such as Magnotel,
James Joyce Coffetel, Yucun bar, and Tiaozini seafood restaurant,
was built to provide tourists with accommodation and catering.

3.3.3 Creation of the multi-platform
propaganda position

As the saying goes, “Deeply buried gold cannot shine.”
Although Tiaozini has made some achievements in ecological
restoration, conservation, and infrastructure improvement, laying
a good foundation for ecotourism, there is still a need to attract
more visitors. In addition to promoting the fascinating wetland
scenery and ecological restoration achievements through TV
programs, newspapers, and magazines, the management company
also relies on new media to carry out online live broadcasting and
offline market promotion meetings to promote Tiaozini on
multiple platforms.

3.3.4 Development of diverse ecotourism
products based on natural heritage

Taking advantage of its World Heritage site status, Tiaozini
developed several kinds of nature-based products that both met
visitors’ expectations and enhanced their experience. More than 40
cultural and creative products such as journals, bookmarks, key
rings, jigsaw puzzles, and umbrellas, with coastal wetland elements,
such as Spoon-billed Sandpiper, Saunders’ Gull, mudskipper, and
tide, have been developed. It has become an internet-famous site for
WecChat influencers to take selfies with tourist routes, e.g., “Be Close
to the World Heritage”, “Bird Paradise - Ecological Dongtai”, and
“Coastal Wetland - World Heritage Tour”. Tiaozini organizes
thematic activities such as “Beach Fun”, “Bird Week”, bird
scenery photography contests, wetland triathlons, etc., guiding
tourists to go into the wetland, enjoy the wetland and participate
in protection. Folk performance comes from local fishermen who
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dress in traditional costumes to help visitors learn about the local
fishing culture, such as “Fishing Trumpet”, “Picking Shellfish”,
“Weaving and Mending Nets”, and “Casting nets”. They earn
their living by performing, which also preserves local culture as a
kind of alternative livelihood.

3.3.5 Promoting the construction of a
recreation center

Tiaozini Wetland has two outstanding advantages of “coastal
wetland” and “migratory birds paradise”, which is a perfect place for
recreation and leisure, science popularization, and as a sanatorium.
Focusing on the target audience in the Yangtze River Delta, Tiaozini
plans to build a healthy and livable coastal town in Jianggang, which
would promote the ecotourism industry and help people live a high-
quality green life.

3.4 An example from ecotourism design:
response from annual tourists

3.4.1 Annual tourist arrivals

The Tiaozini Wetland received 266,000 tourists in 2021 (data
source: Tiaozini Scenic Spot Management Company, 2021,
unpublished), with the exception of early August through mid-
September due to closure for facility maintenance. Figure 5 shows
the 2021 daily tourist arrival data. It can be seen that visitation
displayed a perfect peak-forest structure corresponding to national
holidays, such as Tomb Sweeping Day, International Labor Day, the
Dragon Boat Festival, summer vacation, the Mid-Autumn Festival,
and the National Day of October 1%. The regular change of visiting
time in Tiaozini Wetland agreed with most of the famous tourist sites
in China (Sun and Zhou, 2011; Zhang and Sun, 2014; Rong et al.,
2020; Ma et al., 2021), indicating that Tiaozini has become, within 3
years, a healthy scenic spot.

The Tiaozini Wetland is located on the middle east coast of China
with approximately 200 km direct distance to the northeast of the
Yangtze River estuary. This area shows distinct four-season changes of
spring, summer, fall, and winter with the northern subtropical
monsoon climate. Therefore, in the cold season, from January to
March, fewer tourists come to Tianzini, except naturalists and bird
watchers. More tourists come here with daily rising temperatures.
When the weather warms up, the number of tourists begins to increase
and fluctuate. The annual peak season is from the beginning of May to
the end of October, corresponding to the holiday and warm seasons. As
the temperature gradually drops in early November, tourism shifts
from the peak season to the off-season. In addition, the zigzag peaks
could also be clearly described as weekly peaks due to weekend visitors.
Apart from the climate, the data show that tourism in Tiaozini is
connected to people’s working schedules and holiday systems, with
most visitors preferring to travel on weekends and holidays.

It should be mentioned that COVID-19 also posed some
negative impacts on tourist arrivals. However, tourism in Tiaozini
still showed an overall rising trend in 2021, which to some extent
reflected the great achievements based on advisable eco-governance,
development strategies, and remarkable eco-tourism design.
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3.4.2 Monthly tourist arrivals

We took a deep dive into the monthly variation of Tiaozini
ecotourism. The number of tourists in January, April, July, and
November were selected based on the peak-forest structure and oft/
peak seasons, as seen in Figure 5. As shown in Figure 6, the number
of visitors in January was generally low, peaking in the first few days
of the month with fewer than 250 visitors over the New Year’s
holiday. Tomb Sweeping Day (Qingming Festival, in Chinese) is a
traditional holiday dedicated to the memory of deceased relatives,
and most people choose to make a short trip after the memorial
ceremonies. Therefore, Tiaozini received 2,527 tourists on April 4t
as the first peak of the year. The average tourist number was
approximately 400 per day in April. Tourism peak season came
in July and August corresponding to the summer vacation and
graduation season. The number of tourists increased greatly and
there were approximately 2,110 tourist arrivals every day. Besides,
the number of tourists reached the lowest at the end of July due to
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the closure of the scenic spot. In November, the off-season of
Tiaozini tourism began, and the overall number of tourists showed
a downward trend with fluctuation at a low level, approximately 400
per day.

International Labor Day in May and National Day on October
1™ are called golden weeks for tourism with 7 days off work in mild
and comfortable seasons in China. Both holidays revealed peaks in
the tourist numbers, with average daily visitors of 6,261 and 8,121,
respectively, of which the highest was over 10,000 per day Figure 7.
After the holidays, the daily amount stabilized at around 500 and
700, respectively, after the golden weeks. These two holiday dates
showed similar characteristics of peak forest structure. It is worth
mentioning that the peak of tourist numbers occurred on May 2™
and October 3" during the Chinese Golden Weeks. It is inferred
that there was a lag effect of 2-3 days in tourist arrivals during the
holidays as travelers had to spend one or two days to reach their
destinations at the beginning or end of the holidays.
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3.4.3 Tourist arrivals on each weekday in 2021

The number of tourists within 7 weekdays indicated when and
how long they would stay in the Tiaozini Wetland. There was a
significant difference between weekdays and weekends according to
the number of weekly tourists. We found that the number of visitors
to Tiaozini on Saturdays and Sundays was much higher than that on
weekdays, accounting for nearly 50% of the tourists in 2021
(Figure 8). Tourist arrivals on Fridays accounted for 10%,
whereas tourists arriving on Mondays accounted for 17%, which
was higher than that of the other four weekdays.

3.5 Stakeholders collaboration, public
participation, and environmental education

Six stakeholders were identified: Tiaozini management company,
local residents, tourists, the scientific committee, NGOs, and the media.
Figure 9 illustrates the relationship between the six stakeholders.
Tiaozini management company is the primary stakeholder with the
use rights of Tiaozini Wetland. It also fulfills its obligations to maintain
infrastructure and manage and develop ecotourism activities.

3.5.1 Local residents
The local coastal residents have the birthright to fish in the sea
and use coastal wetlands for survival and livelihood. Local
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stakeholders are involved in a trade-off between the benefits they
receive from tourism and the loss of their historical rights to
wetland usage. If they perceive the costs of ecotourism to
outweigh the benefits, they will withdraw their support.
Therefore, it is incumbent on a tourism-responsible person to try
to optimize the well-being of local residents whilst minimizing the
costs of tourism development (Sharpley, 2013; Bu et al, 2021).
Accordingly, it is also indispensable to provide alternative
livelihoods and vocational training for the local residents to
increase job opportunities.

In Tiaozini, fishermen are still allowed to engage in productive
activities in the coastal area. However, the Tiaozini management
company also provides more employment opportunities for local
residents. Folk performances related to fishing, clam digging, and
other mudflat production activities are scripted into live shows that
are performed for tourists at festivals or organized tour groups. All
performers come from local communities and used to be fishermen.
Well-paid salaries and respect encourage them to actively
participate in their new jobs and in wetland protection.
Alternative livelihoods, such as folk performers, landscapers,
lifeguards, drivers, and tour guides, provide local people with
various employment opportunities instead of fishing or other
production activities in mudflats. Local people also act as trainees,
regularly receiving the knowledge of public awareness of
environmental protection and biodiversity conservation offered by
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the Tiaozini management company. The perceived win-win benefits
from ecotourism managers and local stakeholders brought positive
effects in terms of economic development, wetland protection, and
biodiversity conservation.

3.5.2 Scientific committee

The scientific committee plays a very important role in the wise use
of the Tiaozini Wetland, top-down eco-governance, NGO
collaboration, and bottom-up adaptive management related to
ecotourism development and biodiversity conservation. The Tiaozini
Wetland Center offers a laboratory of over 5000 m* for professors and
students from universities and other academic institutions to carry out
research on coastal wetlands. Their original findings related to the
Tiaozini Wetlands mostly provide enlightening and concrete visions to
local officials, which helps them in eco-governance decision-making.
The theoretical guidance that focuses on the identification of key issues
used to serve as an important part of ecotourism management, popular
science, and public education. In turn, the ecotourism and eco-
governance practice in the Tiaozini Wetland has become a realistic
laboratory for coastal wetlands management in China.

3.5.3 Tourists

In general, ecotourism is the business of providing vacations
and related services that do not harm the environment of the visited
area. Economic activities that are environmentally friendly to
nature are part of the low-level demands of ecotourism. In
addition, it is the responsibility of destinations to provide
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ecological education for tourists on natural habitats (Powell and
Ham, 2008; Lee, 2021). Ecotourism in Tiaozini meets the basic
requirements for both environmental protection and economic
development. However, the Tiaozini management company tries
to promote the nature experience for tourists by being deeply
involved in mudflats activities, such as Meretrix meretrix L.
digging, finding macrobenthos, and bird watching. In addition,
the Tiaozini Wetland Committee also tries to educate tourists about
both environmental protection and science propagation. Many
ecotourism products are developed to enhance tourists’
experience of wetland culture, such as clock sites, cultural and
creative products, performances in festivals, commemoration days,

or anniversaries of important events.

3.5.4 NGOs

The Tiaozini Wetland Center develops good collaboration with
many NGOs, such as Shenzhen Mangrove Conservation
Foundation (MCF), Spoon-billed Sandpiper Conservation
Alliance, Friends of Nature (FON), and so on. One of the
missions of NGOs in Tiaozini is to raise public awareness about
biodiversity conservation, especially of some flagship species such as
Eurynorhynchus pygmeus, Platalea minor, Grus japonensis, Calidris
tenuirostris, and Elaphurus davidianus. The NGOs played a very
important role in establishing communication channels through
various talks, meetings, workshops, and conferences, either on
formal or informal occasions. They are actively involved in
ecotourism development plans and provide crucial technical,
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financial, educational, and construction support for Tiaozini
tourism. NGOs also bridged partnerships to undertake specific
conservation projects, helping to organize and empower local
communities and provide financial support (Romero-Brito et al.,
2016; Wondirad et al., 2019).

3.5.5 Media

The media refers to television, radio, newspapers, and magazines,
as well as platforms such as WeChat, Tiktok, and other social media
services. The media plays an irreplaceable role in promoting tourism
sites and in spreading ecotourism knowledge propagation and
environmental education. The Tiaozini management company uses
all the abovementioned media for both biodiversity conservation and
ecotourism development. Its official account on WeChat provides
daily information on the weather, tides, transportation, and available
activities, providing convenience for tourists. On the other hand, both
tourism activities and infrastructure construction in Tiaozini are
under public supervision by the media. The Tiaozini management
company has established good communication with many traditional
media, such as The People’s Daily, China News, and Guangming
Daily. It also launches many programs on China Central Television,
Jiangsu Television, and so on. New media represented by WeChat,
TikTok, Xiaohongshu, and search engines also play an increasingly
important role in publicizing the ecological conservation and tourism
development of Tiaozini. These media also provide ecological
education and popular science to the public, which is not limited
to tourists in Tiaozini, drawing their eyes to this new wetland
attraction site.

4 Discussion

4.1 Wise use of the Tiaozini Wetland

National policy, such as the Five-Year Plan, dominates land use
changes. The land use analysis and top-down eco-governance

10.3389/fmars.2023.1147106

studied in the present research were consistent with the national
policy. Before 2019, the Tiaozini Wetland was on the list for
reclamation, and less attention was paid to maintaining its
“ecological character” and biodiversity conservation. However, the
successful approval of the Tiaozini Wetland as a World Heritage
site stopped the reclamation and converted measures into
conservation in July 2019. Then, ecological restoration and
environmental protection were vigorously promoted by wetland
managers with a top-down eco-governance policy.

To achieve sustainability and the wise use of a natural heritage site,
it is essential to recognize that support and resources from multiple
stakeholders are the most dominant power. The management
company cooperated with scientific committees, NGOs, the media,
and other stakeholders to develop a new sustainable field for the
Tiaozini Wetland, facing the dilemma of sharp conversion from
exploitation to conservation with bottom-up activities for better
accommodating nature-based solutions (Figure 10).

As the primary stakeholder, the Tiaozini management company
adopted diverse approaches to developing ecotourism, including
environment monitoring, nature-based planning of landscape,
infrastructure construction, multi-platform publicity, diverse
cultural and creative production, and recreation center promotion.

Governments often choose ecotourism as a strategy for local
economic growth (Lee, 2021), and this was the case with the
Tiaozini Wetland. Ecotourism has, in some circumstances, made
a significant contribution to sustainable development, but this
requires careful governance, compromise, and effective
stakeholder collaboration and partnerships (Wall, 1997; Song,
2005; Kuang, 2010; Todd et al., 2016; Wondirad et al., 2020;
Salman et al,, 2021; Salman et al.,, 2022). Fortunately, the Tiaozini
Scenic Spot Management Company effectively involved multiple
stakeholders in ecotourism. Tiaozini tourism income reached 26.60
million yuan (approximately US$ 3.85 million with an exchange
rate of 6.91, 11 May 2023) in 2021 even with the negative impacts of
COVID-19. Tiaozini also plays a far-reaching role in science
popularization and education while protecting coastal wetlands,
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FIGURE 10
Conceptual framework of the wise use of the Tiaozini Wetland.
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providing more job opportunities, and improving income for the
local community.

The Convention for Wetlands was signed in 1971 as part of a
global effort to mitigate the loss and degradation of the world’s
wetlands (Gell et al.,, 2016). The Convention is an international
treaty for the conservation and wise use of wetlands. All joining
Parties of the Ramsar Convention commit themselves to work
towards the “three pillars” of the Convention: @ Ensuring the
conservation and wise use of wetlands it has designated as
Wetlands of International Importance; @ Including as far as
possible the wise use of all wetlands in national environmental
planning, and ® Consulting with other Parties about the
implementation of the Convention, especially in regard to
transboundary wetlands, shared water systems, and shared species
(Ramsar Convention Secretariat, 2002). The Convention defines
wise use of wetlands as “their sustainable utilization for the benefit
of humankind in a way compatible with the maintenance of the
natural properties of the ecosystem” and sustainable utilization as
“human use of a wetland so that it may yield the greatest continuous
benefit to present generations while maintaining its potential to
meet the needs and aspirations of future generations”. The Tiaozini
Wetland provides the best example of not only the wise use of
wetlands but also the sustainable utilization of coastal wetlands
development and protection, which could be shared and replicated
in other places.

4.2 Biodiversity conservation

The Yancheng government spent a huge amount of money on
tidal flats reclamation. The original economic input was to keep the
Arable Land Dynamic Balance Policy by acquiring more
“agricultural land” from the sea and compensating for its loss due
to economic development. The local government lost the
opportunity for further industrial development after the sharp
shift in Tiaozini’s management from exploitation to conservation
in 2019. However, the ecological benefits are clearly visible to
marine biodiversity, especially migratory birds in the East Asian
Australian Flyway (EAAF).

In early October 2021, more than 130,000 birds were observed
in the Tiaozini Wetland. The number of bird species reached 410 in
2021, among which 21 species were listed in the first-class, and 71
species in the second-class of national protected animals. For local
shorebirds and migrating birds, the Tiaozini Wetland is located in
the heart of the EAAF and provides a significant amount of
macrobenthos for them as breeding grounds, brooding grounds,
moulting grounds, and stopovers. The EAAF is considered one of
the most important and critically threatened flyways among the
nine flyways. Migratory birds dependent on the Yellow Sea
ecosystem have attracted more international attention than birds
in their regional habitats. As an important part of the Yellow Sea
ecosystem, the Tiaozini Wetland plays a significant role in
biodiversity conservation and large marine ecosystem protection.

The Tiaozini Wetland was rated as a National AAAA (4A) Class
Scenic Spot by the end of 2021. According to China’s standard,
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scenic spots are graded from A (1A) to AAAAA (5A),
corresponding with gradually higher attraction and better travel
experience. Tiaozini’s eco-governance achievements were also
nominated as China’s sample of sustainable development of
natural heritage protection. Therefore, Tiaozini was selected as
the Beautiful Bay Excellent Case in 2021 by the Ministry of
Ecology and Environment of China.

4.3 Further development of ecotourism

Tourist arrivals in Tiaozini showed obvious seasonal
characteristics reaching the peak season from May to October.
During the holidays, the number of tourists increased significantly,
especially during the May Day and the Chinese National Day
holidays, with an obvious peak in the middle of the holidays. In
addition, tourists to the Tiaozini Wetland were mostly composed of
group tours, packaged-student tours, and family tours, mainly from
surrounding areas. The Tiaozini Wetland should continue to
promote coastal ecological restoration, strengthen biodiversity
conservation, and maintain ecotourism development. Given the
seasonal effects, it is essential to develop more ecotourism products
to attract more tourists with various demands in the off-season.

It is worth noting that ecotourism products refer to the
combination of resources, facilities, and services provided to
satisfy tourists’ demands, including physical products, activities,
and services, and incongruous ecotourism products can result in the
failure of the ecotourism industry (Ghorbani et al., 2015; Arsic et al.,
2017; Ab Azis et al, 2018). The UNESCO World Heritage is a
recognized tourism branding tool to promote destinations (Ryan
and Silvanto, 2011), and is used in the case of Tiaozini Wetlands.
The rich biodiversity and amazing natural seascape of the Tiaozini
heritage site were attractive to children and adolescents, with
parents being willing to provide their children with popular
science education through ecotourism in Tiaozini. Thus, the
ecotourism products of Tiaozini, such as visit routes, activities,
and cultural and creative products should be more oriented to
teenagers and have more connection with their knowledge system.

5 Conclusion

The research paper systematically revealed the sharp conversion
from wetlands drainage/reclamation for agriculture, aquaculture,
and industry usage to sustainable utilization, and ecotourism,
towards a wiser use of the Tiaozini Wetland. Under the top-level
design of eco-governance, adaptative management, and bottom-up
activities, Tiaozini management company showed quick action for
ecological issues and cooperated with many stakeholders, realizing
the rapid transformation from tidal flats reclamation to the
sustainable development of ecological environmental protection
and economy. The wise use of the Tiaozini Wetland has further
demonstrated the immense value of marine biodiversity
conservation, especially for those birds migrating through the
EAAF. The Tiaozini management company will insist on the wise
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use of the wetland as a good example to be shared and replicated in
other places around the world.
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