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ABSTRACT

The Dong’an Wetland was designated as the site for one of
Sanya’s first pilot projects of urban environmental remediation
and ecological restoration because of its key position in the
regional ecological pattern, especially for urban stormwater
management. The project aims at integrating leisure and
recreational functions with landscape elements including
ponds, forest on water, terraced vegetable garden, and trail
loop, while promoting water circulation, improving water
quality, and retaining rainwater and regulating water reuse,
acting as a resilient urban sponge for rainwater management.
The newly built project transforms an ignored grey place into
a new home for egrets, an outdoor classroom for children’s
nature education, and a destination for citizens to evoke their
memories.

KEY WORDS

Sponge City Construction and Underground Corridor-

System Construction; Urban Environmental Remediation and
Ecological Restoration; Resilient Sponge; Habitat; Biodiversity;
Nostalgia
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LOCATION:

Yuechuan New Town District, Sanya

AREA (SIZE):

66.77 hm*

CLIENT:

Bureau of Urban Park and Environmental Administration
of the Sanya City

LANDSCAPE ARCHITECTURE:

Turenscape

CHIEF DESIGNER:

Kongjian Yu

PROJECT MANAGERS:

Wenyu Yu, Zhen Bai

PROJECT TEAM:

Xin Wang, Guoxiong Lin, Yu Zhang, Junyan Zheng, Jia
Song, Fan Wu,Jian giao Zhang, Zhou Zhou, Yufei Wang, Fei
Li, Fang Wang, Tianyi Dong

DESIGN PERIOD:

August 2015 to January 2016

COMPLETION TIME:

December 2016 (Demonstration Area)
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3. Most of the existing
land area was occupied
with scattered small
vegetable fields that
reflected the collective
memory of neighboring
residents.
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Recreational Service
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Improving the Connectivity of the Site and Recalling Nostalgia

%
Green Kidney
EEMmII

Habitat Restoration

VIS
Urban Sponge
MEAMERRS

Creating an Urban Green Sponge
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7. In December 2016, the
demonstration area
was built and open to
the public.
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1 Project Background

After 30 years of urbanization, Sanya,
once a small fishing villiage, has turned
into an international destination for
tropical coastal tourism. However, the
rapid unplanned urban growth has
resulted in the problems of environmental
degradation and disordered construction
that are commonly found in the city. The
site of Dong’an Wetland was one of such
places.

Located in the Yuechuan New Town
of the city, Dong’an Wetland was a
low-lying farmland before it turned
into a deuterogenous wetland not only
gathering the runoff from the surrounding
urban development but also acting as
a water corridor connecting the Baopo
Creek and Sanya East River. However, as
the long-term urbanization, the original
natural countryside scenery had been
gradually replaced by squatter-houses
and other illegal constructs. The surface
of wetland was continuously shrinking
due to siltation and land reclamation, and
the junction-duct connecting the Donghe
River remained only 6 meters wide.
Storms often occurred on the site due
to the low discharging capacity. At the
same time, the water body was heavily
polluted caused by the direct discharge
of domestic sewage and aquacultural
wastewater from the vicinities. Thus,
the Dong’an wetlands and surrounding
areas became a grey area ignored by the
citizens.

In 2015, the Ministry of Housing and
Urban-Rural Development listed Sanya
as the nation’s first pilot city for urban
environmental remediation and ecological
restoration, and the first pilot city for
sponge city and underground corridor-
system construction. The Dong’an
Wetland was designated as the site for
one of Sanya’s first pilot projects of urban

environmental remediation and ecological

097

restoration because of its key position in
the regional ecological pattern, especially

for urban stormwater management.

2 Objectives and Challenges

The project aims at integrating leisure
and recreational functions with landscape
elements, while promoting water
circulation, improving water quality, and
retaining rainwater and regulating water
reuse.

Covering an area of about 66.77 hm?,
the project is designed to build a multi-
functional, productive urban wetland
park: 1) To improve the flood discharging
capacity withstanding 50-year storm
events; 2] To reintroduce a wetland
system that serves as a resilient “sponge”
for urban rainwater management
and a “green kidney” for the city; 3)

To provide citizens with public leisure
and recreational places; 4] To create a
destination that provides diverse habitats
and cultural and educational programs.
However, the design team faced a plenty
of challenges on site, including:

1) Stormwater threat: the cross
section of the existing ductwas 6 m x 4 m
and the flood discharge capacity did not
meet the standard of withstanding five-
year storm events;

2) Water pollution: the water body was
heavily polluted and the water quality
declined to Class IV;

3] Lack of habitats and biodiversity:
the existing water area was almost fully
covered by Eichhornia crassipes, and
most of the land area was occupied with
scattered small vegetable fields;

4) Poor on-site connectivity: the
surrounding neighborhoods were
separated by the water body, lacking
physical and social connectivity;

5) Absence of nostalgia: rapid urban
development has replaced natural lands

with concrete buildings and roads, and
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fewer and fewer green areas could be
seen in the city. The neighboring residents
now show an urgent and strong desire to
embrace natural sceneries and a healthy

lifestyle.

3 Design Strategies

3.1 A Green Sponge System in the City

In the design, the water system
was dredged to enhance detention and
discharging capacity of the site, increasing
the daily storage capacity to 300,000 m”.
In 50-year storm events, the storage
capacity would reach 830,000 m®, forming
a “sponge” with a water area of 27.5 hm’.
In addition, the existing duct is widened
into a constructed channel with a width
of 40 m and a total length of 750 m, which

connects with the Donghe River to mitigate
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floods in a larger scale.

The seasonal change in Sanya is
clear: in dry seasons the evaporation
is extremely high while raining a lot
in monsoon days. To maintain the
waterscapes in the park, the design also
establishes a resilient water storage
system by introducing a series of ponds
around the boundary of the wetland park.
“In ancient China, irrigating-pond as an
agricultural facility was widely used for
irrigation and water conservation. Most
of such ponds were built combining with
local terrains and water networks.”" In
forms of dams or dykes, those small- or
medium-sized water bodies can collect
and retain rainwater in wet seasons and
provide water for irrigation in dry days, not
only establishing productive landscapes,
but also performing water regulation
services.

On the site, the series of ponds are
created on the basis of the existing
abandoned fishing ponds scattering
around the border of the park. These
ponds are allowed to be inundated in
storms and turn into concave green
areas during dry seasons. Before being
discharged into the municipal rainwater
drainage system, the rainwater would be
detained in the ponds for sedimentation
and the pollutants can be adsorbed by
aquatic plants and microorganisms.
Meanwhile, overflow runs into the Central
Lake area (a main experience zone] that
ensures the operation of the waterscape.
At the same time, the major pollution
sources around the site are controlled
and no longer directly discharged into the

wetland.

3.2 Habitat Restoration

By preserving the existing natural
setting, especially the groves, as much as
possible, the design establishes various
habitats around the wetlands, in forms

of forests, fruit-tree-dyke ponds, tidal
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Aerial view of the
Forest-on-Water
The Forest-on-Water
formed with Banyan
islands and other
aquatic plants

The boardwalk
meandering in the
Forest-on-Water
Visitors enjoying the
landscape of the
Forest-on-Water
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marsh, small islands, farmlands, etc.,
creating new homes for fishes, shrimps,
egrets, and other wild animals. Four zones
are designed in the park:

1) Forest-on-Water Protection Zone:
Egret (Egretta garzetta and Egretta
intermedia) is an emblematic species
in Sanya. Egrets are commonly found in
riparian forest, living in a certain distance
from humans. Due to human disturbances
and the lack of suitable habitats, less and
less egrets were found in the region. The
design introduces new habitats for egrets
and other waterfowls by establishing
feeding areas, nesting areas, and buffer
areas, to minimize human disturbance.
The design also preserves a large area
of the existing catchment in the center
of the site and turns it into a lake area.

In addition, over 600 Banyan islands are

designed around the lake to form a scenery

100

of “forest on water.” Ficus microcarpa and
other native species are used to establish
rich freshwater wetland vegetation
communities, not only providing habitats
for wild animals such as birds, frogs, and
snakes, but also offering visitors a unique
boardwalk-walking experience on the water.

2) Orchard-Pond Zone: a series of ponds
in different sizes are designed in the west
of the site, which are interlinked to form a
water storage and purification system that
not only improves the water quality but
also facilitates the growth of aquatic plants
and microorganisms. Native fruit trees are
planted on the dykes to create a distinctive
tropical landscape.

3) Agricultural Experience Zone: since
there is a big height difference with the
Central Lake area, in the north and the
east side of the site, a terrace landscape is

adopted and productive native vegetation
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Aerial view of the pond
network

The aquatic plants
grow vibrantly and
have flowered.

The crushed-stone
path in the Orchard-
Pond Zone provides a
shortcut and diverse
landscape experience.
Visitors walking on the
dykes in the Orchard-
Pond

are planted to reappear the collective
memory of farming activities.

4) Mountain Protection Zone: the
natural hilly terrain and lush vegetation
in the southwest of the site are preserved
well. The area is designed as a protection
zone and only minimum interventions are

introduced.

3.3 Improving the Connectivity of the Site
and Recalling Nostalgia

A trail network is established that links

the forests, wetlands, terraced fields of
the site and connects the neighborhoods
surrounded through a combination of
bicycle paths, boardwalks, paths on dyke,

and elevated trails. The trail network
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consists of three loops: outmost trail loop
is set up around the lake and extends to

the Donghe River, serving a part of the
pedestrian system of the city; the middle
trail loop is integrated with recreational
functions in the site, connecting the ponds
and the terraced fields, and providing
visitors diverse landscape experience and a
place to recall collective memory; the inner
layer is a boardwalk system that meanders
among the Forest-on-Water, providing
visitors with unique walking experience. The

three trail loops offer citizens opportunities
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The water quality of
the wetland is greatly
improved.

Egrets are found in the
Central Lake area
People taking exercise
in the park

An informal "concert”
in the wetland pavilion
The park becomes a
beautiful destination
for families to access
water.

Visitors resting in the
park

to enjoy the beauty of nature and to
experience farming activities in the park.
The design also meets the requirements for
50-year storm events, then the middle loop
could be inundated while the outmost and

inner loops functioning as usual.

4 Performance and Evaluation after
the Completion

After several months’ construction,
the demonstration area of the Dong’an
Wetland Park project has finished. The
frequency of water logging and flooding has
decreased and water quality in the park
has been significantly improved — now the
water body is clear enough to see tadpoles
and fishes in it. Sagittaria sagittifolia,
Lythrum salicaria, Nymphaea, and other

aquatic plants have flowered, and Alocasia

macrorrhiza and Philodenron selloum are
thriving. Croaks are heard in the ponds and
egrets are found in the area of Forest-on-
Water. The entrance plaza provides people a
place for gathering, exercise, and dancing.
Children play and run around the dykes

of ponds. The boardwalk on water allows
visitors to have access to the wetland and
lake and the elevated boardwalk provides

a perfect place to exercise and to enjoy the
view at night. Now the restored wetland
park becomes a resilient urban wetland for
rainwater management, a new home for
egrets, an outdoor classroom for children’s
nature education, and a destination for

citizens to evoke their memories. LAF
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