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ABSTRACT

Jinan in Shandong Province, China is a city with
favorable location — the Yellow River runs through
this region from southwest to northeast while

the notable world heritage Mount Tai is its south
background. The low reach of the Yellow River
where Jinan is located is a “suspended river,”
which is caused by a large amount of sediments
from the upper and middle reaches. Over the
past decades, the levee has ensured the city and
villages free from floods. However, it blocks the
connection between the north bank area of the
Yellow River and the urban town. The problems

of ecological imbalance, deterioration of aquatic
environment, and fragmented habitats have
become more acute. Since 2017, the City Design
Practice team of Skidmore, Owings & Merrill LLP
(SOM) has collaborated with the Jinan Municipal
Government to envision a transformation of the
riverfront from ecological, cultural, transportation,
and economic aspects and further proposed

the idea of building a continuous Yellow River
National Wetland Park along the entire Yellow
River. The design proposals address the national,
watershed, regional, and city scales. From the
concept proposed in the plan of the 183 km reach,
to the planning strategies of the 30 km core
demonstration area, and further to the specific
design of the Autumn Colors on the Que and
Huabuzhu Mountains Park, SOM has developed
step by step from macro-planning to micro-
design, to ensure the uniformity and consistency
of the entire design at all scales. SOM looks
forwards to presenting the Yellow River in Jinan as
a proven model for other river cities to follow the
construction of the Yellow River National Wetland
Park, and providing a practical reference for the
planning and design of the Yangtze River Basin
and similar watersheds in other countries.

KEYWORDS

Yellow River; Suspended River; Watershed; Levee
Renovation; Ecological Conservation; National
Park
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1. Yellow River floodplain
in winter

2. Formation of the
“suspended river" at
the lower reach of the
Yellow River

3. The water network of
Jinan

4. Section of the Yellow
River levee system
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1 Project Background

Jinan in Shandong Province, China is a city with favorable
location — the Yellow River runs through this region from
southwest to northeast (Fig. 1) with the notable world heritage
Mount Tai as its south background. For the specific terrain
there, numerous other rivers flow through the city from the
southern mountain area to the north, framing the canal network
of Jinan. Most of these rivers flow into the Xiaoqing River,
which runs eastward in parallel to the Yellow River. The low
reach of the Yellow River where Jinan is located is a “suspended
river,” of which the water level is several meters higher than the
city elevation. It is caused by a large amount of sediments from
the upper and middle reaches, raising the riverbed above the
ground plain (Fig. 2). Therefore, except for a few of tributaries
such as the Yufu River, most other canals are isolated from this
“suspended river” (Fig. 3).

The Yellow River levee is a significant part of the flood
control system in the lower reach, and its levee-top road serves
the transportation of flood control and rescues materials when
necessary!'. Over the past decades, the levee has protected the
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city and villages from floods. However, it blocks not only the
connection between the north bank area of the Yellow River
and the urban town, but the access to it. The existing levee
flood control system consists of the levee-top road, the levee
silt reinforcement area, the wave-break forest, and the green
buffer. The levee-top road is approximately 12 ~ 16 m higher
than the urban development area, and the levee reinforcement
area is approximately 100 m wide. In order to prevent direct
storm impact and damage to the levee, wave-break forests are
planted in a width of 20 ~ 50 m along the river (Fig. 4). Over
a long period, Jinan’s city construction has expanded mainly
east-west on the plain between Mount Tai and the Yellow
River, forming an oblong urban pattern”. The north bank of
the Yellow River is mostly occupied with low-lying farmland
and villages. Since 2006, Jinan City has envisioned developing
a new urban area in the north bank and connecting it wih the
main city across the Yellow River. As a result, Jinan began to
transform from a riverfront city to a river-integrated one. The
Yellow River has also been transformed from an urban fringe
basin to a regional development center.

In recent years, frequent interruptions in the lower reach of
the Yellow River have severely damaged the ecological balance,
and the water environment has been deteriorating. The
wetland ecosystem patches fail to form continuous corridors
or integral ecosystem network. The Yellow River wetland,
which sustains the growth and survival of birds, is facing
extinction as its ecological stability is seriously threatened"”. In
addition, the riverbanks in the downstream Yellow River Basin
are mostly monoculture farmland and woodland with limited
ecosystem services. Local plants such as Salix matsudana,
Cynodon dactylon, and Humulus scandens compose simple
communities. There is also a lack of shrubs and ground cover
for slope protection. These problems impact not only the
landscape aesthetics but also the flood control effect'!.

2 Visions of the Yellow River National Wetland Park at
Different Scales

2.1 The Yellow River National Wetland Park

To solve the problems mentioned above, Jinan Municipal
Government invited Skidmore, Owings & Merrill LLP (SOM)
to update the landscape along the Yellow River in Jinan.
Considering Jinan’s exceptional location near the mouth of
the Yellow River, SOM carried out analysis at various scales
of country, watershed, region, and city, and proposed the idea
of building a continuous Yellow River National Wetland Park
along the entire Yellow River.
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Known as China’s “Mother River,” the Yellow River has
been a cradle of Chinese people’s survival and prosperity for
thousands of years, and is a symbol of the Chinese spirit”’. The
planning envisions the entire Yellow River Basin becoming one
national park through the connection of numerous natural and
cultural landscape nodes, ensuring the integrity of the wildlife
habitat structure, and the function, evolution, and sustainability
of broader ecosystem services (Fig. 5). This “big scale landscape”
does not follow political boundaries or traditional scales, but
emphasizes inter-government coordination and cooperation at
all levels. It is envisioned to serve as a strongest reminder of
Chinese origins and culture, and to increase the close interaction
between citizens and their river.

The plan creates the Yellow River National Wetland Park
at four aspects: 1) Ecologically, introduce and protect wetlands
on the Yellow River reach, using a variety of native plants to
enhance the diversity of ecosystems and vegetation communities;
2) Culturally, take full advantages of renowned mountains,
rivers, and cultural relics along the river to show the historical and
cultural characteristics of Yellow River civilization; 3) Functionally,
transform the levee into a park linking the city and the Yellow
River, introducing many recreational nodes such as agricultural
experience zone, water entertainment zone, camping ground,
botanical garden, zoo, special plaza, etc.; 4) Economically, create
Yellow River tourism projects and tourism-related products,
build special hotels in surrounding villages, and offer ecological
agriculture experiences and demonstration areas. The improved
environment and open space can attract innovative talents to

live there and thus spur the economic development of the region.
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Specific planning and design strategies are proposed at each
of the following scales: the 183 km Yellow River reach within
Jinan, the 30 km demonstration area, and the 3 km® Autumn
Colors on the Que and Huabuzhu Mountains Park (Fig. 6).

2.2 The 183 km Reach

The 183 km reach of the Yellow River presents rich
landscape resources, including wetlands, the levee, villages, and
farmlands. The plan merges these dispersed landscape resources
into complete ecological corridors and a regional ecosystem.
There are four main planning concepts:

1) Connect the old town and new city area: Transforming
the isolated “suspended river” and its riverbanks into a national
wetland park open to everyone. People will be attracted to the
riverfront for more social exchange and interaction. Both banks
will use the same design language, integrating the old town and

north Pilot City ecologically, culturally, and economically (Fig. 7).

2) Introduce green infrastructure into the gray flood control
system: Currently, most of Jinan section of the Yellow River
has been engineered for flood control. The plan incorporates
planting and terrain design into the existing gray infrastructure
while maintaining the flood protection performance. Then
restore the ecological systems throughout the flood plain to
support flood control and stormwater management. Multiple
eco-corridors to be built upon the gated control-relief channels,
and will incorporate existing watercourses, lakes, and new
catchment areas to connect the gray and green infrastructure
into a complete, storm-management landscape system (Fig. 8),
to improve the area’s water retention and purification capacity,
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slow down stormwater runoff, and enhance biodiversity and
habitat protection.

3) Offer a continuous park experience: People can enter
the park through the transportation hub near the Yellow River,
a park gateway that will offer a seamless transfer to the park
via tourist bus, battery cart path, or bicycle. Interwoven trails
will lead residents and visitors to numerous leisure and cultural
destinations and historic heritage sites along the Yellow River.

4) Connect two cultural elements: Mount Tai and the
Yellow River, two important elements that symbolize the
Chinese culture, are connected geographically and visually.
Overlooking the Yellow River, from Mount Tai has been
praised in many famous poems throughout history. Viewed
from Mount Tai, the Yellow River is like a golden belt, which
has become one of the Four Wonders of Mount Tai. The plan
not only provides physical connection, but also creates a
spiritual link between Mount Tai and the Yellow River (Fig. 9).

2.3 The 30 km Demonstration Area

A 30 km core demonstration area is defined in the scope
of the 183 km reach. It includes the area between Que and
Huabuzhu Mountains, where the Yellow River turns and
contains significant riparian landscape elements. This area
also connects the Jinan old town and the Pilot City, and is
close to the Jinan International Airport. With the City of
Jinan developing across the river, the 30 km demonstration
area will become the flowing Central Park of Jinan. The
plan will transform the isolated river and its bank area into
a public amenity that serves millions of people and represents
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the rich culture of the city".

The 30 km Yellow River demonstration area is divided into
seven areas of four types: the river protection area, the flood
plain ecological restoration area, the levee improvement area, and
the city connection area (Fig. 10). Specific flood control, ecological
restoration, urban develop, and agricultural project strategies and
intensities are designated for each type'” (Fig. 11 ~ 13).

1) River protection area: It mainly focuses on preservation
and conservation and minimizes development intervention,
which will protect the natural processes such as water
conservation and flood mitigation, and avoid soil erosion,
water pollution, and habitat destruction.

2) Flood plain ecological restoration area: The Yellow
River Basin is mostly comprised of monotonous farmlands and
woodlands, mainly planted with Populus spp. and Salix spp. To
increase the ecosystem diversity, the plan introduces the river
water into the flood plain to form seasonal artificial wetlands
for water purification. At the same time, ecological cells of
forest, wetland, and meadow are introduced to create rich
habitats for species (Fig. 14). A boardwalk system is designed to
thread through ecological cells and to connect people closer to
nature. The ecological cells form many ecological veins, further
making a complete network of riparian habitats (Fig. 15). This
structure of ecological cells, veins, and a network contributes
to the restoration of the Yellow River ecosystem and lays the
foundation for promoting natural succession and biodiversity.
It is worth mentioning that there is a village named Fengtang
with very low risk of flooding, retaining the original and
intact living environment and ecological features of the Yellow
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River Beach. The previous small-scale and organic village
fabric has also been retained, and incremental renovation will
be introduced to establish cultural and tourism facilities to
enhance integration with surrounding cities. In addition, this
district is proposed as the key area for introducing a hybrid rice
experimental field to create a scientific research base integrated
with education, production, and industry (Fig. 16).

3) Levee improvement area: The levee-top road will be
retained for slow-traffic, tourist buses, and flood emergency
vehicles (Fig.17). It will form the park’s main road system and
define a robust mobility system by connecting with pedestrian
paths inside and outside the levee. Meanwhile, it can be
transformed by widening, combining with terrace or slope, or
introducing roadside amenities for better views and areas for
activities (Fig. 18, 19).

4) City connection area: There is a serious disconnection
between the city and the levee due to a height difference of
more than 10 meters and a 200-meter-wide gap serving as
a levee silt reinforcement area and protection land. Since
the current site only has a simple flood control function,
there is a possibility of further renovation of the levee. The
landscape will be renewed with some earthwork which
will not impact the flood control. Thus a topographical
transition and functional connection between the city and
the levee will be achieved.

2.4 Autumn Colors on the Que and Huabuzhu Mountains Park
As a first phase project of the Yellow River National

Wetland Park, this park links Jinan’s north new town and

the Yellow River. It is named after the Que Mountain and

Huabuzhu Mountain, two famous historic mountains in Jinan.

The venerable poet Li Bai of the Tang Dynasty mentioned in
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his poem that Que Mountain Lake is at the foot of Huabuzhu
Mountain. The painting of Zhao Mengfu, a renowned

painter of the Yuan Dynasty, depicts the autumn scenery of
Huabuzhu Mountain, Que Mountain, and Que Mountain
Lake (Fig. 20). Representing part of the Que Mountain Lake
by creating wetlands around it, the plan introduces wetland,
floodplain, farmland, forest, and village to reestablish the culture
and biodiversity between the two mountains and recreate the
beautiful scenery of “Misty Rain at Quehua.”

Based on the above planning strategies for the 183 km reach
and the 30 km demonstration area, the design will celebrate
the rich botanical and ecological characters of the region, the
cultural heritage of the river and its surrounding farmlands
and villages', to provide passive recreation destinations for the
growing communities of the new town (Fig. 21).

The park expands the levee from a simple two-lane road
into a extensive, terracing forested park system with public
access and passive destinations for picnics, exercise, nature
walks, and overlooks to the Yellow River, farmlands, and
Huabuzhu Mountain in the south. Ornamental trees, traditional
Chinese herbs and medicines, and conventional crops as well
as community amenities are introduced into the park for the
citizen’s relaxation and daily exercise. The Mount Tai Gazing
Hill on top of the levee provides views towards the Yellow River
and Mount Tai, two cultural symbols of Jinan"' (Fig. 22).

The floodplain provides rich ecosystems for wildlife to
reside there. The park introduces multifunctional ecological cells
to achieve ecological rehabilitation, and provide stormwater
management and purification facilities while offering public
access to exploring the riparian character of the Yellow River.
Nature trails and boardwalks weave over shallow marshes,
across islands, and through willow groves, offering glimpses of
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aquatic wildlife, nesting birds, and botanical beauty through

seasons (Fig. 23).

It is proposed in the design to transform Fengtang Village
into an agricultural park with cultural innovation and
agricultural tourism. This concept of “urban agriculture” will be
further extended towards the north and introduced into the City
Balcony, a new city gateway adjacent to the Fengtang Village
(Fig. 24). Integrating urban developments with demonstration
agricultural landscape is a unique pairing that will strengthen
the city’s identity."’
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3 Summary and Discussion

The planning of the Yellow River National Wetland Park
explores the important relationship between rivers and cities in
the context of new era of development, and examines how to
leverage the unique natural resources of the Yellow River and
how to transform its limitations into new impetus for urban
development. Different from conventional urban planning, the
Yellow River National Wetland Park brings innovation and
inspiration through the following aspects. First, the project
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breaks through the concept of conventional administrative

regions, starting from the national and regional perspectives,
to define the entire Yellow River Basin as a national wetland
park. The plan emphasizes the connection of ecosystems at
the regional scale to form complete ecosystem corridors of
the Yellow River based on communication and collaboration
among governments at all levels. Second, the planning focuses
on ecological conservation and nature protection and minimizes
human intervention. Meanwhile, the plan changes people’s
awareness of the Yellow River by emphasizing the public
engagement and interaction with the river, to transform it
from an awesome engineered river into an ecological paradise
shared by all citizens while maintaining the flood protection
performance. Last, it enhances the relationship between the
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river and the city from cultural, transportation, and economic
aspects, and makes the Yellow River the key to enhancing the
competitiveness of the city.

Focusing on the 183 km reach, the 30 km core
demonstration area and the Autumn Colors on the Que
and Huabuzhu Mountains Park, the plan is to address
three challenges: 1) to overcome the horizontal and vertical
disconnection of the city and river space caused by the
“suspended river”; 2) to restore and improve existing and
potential habitats; and 3) to improve the water quality of the
existing rivers and wetlands. Through ecological cells, veins,
and the network, more green infrastructures will be introduced
into the ecological corridors, creating a more robust gray-green
combined flood-control system and providing a mechanism
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for the natural self-cleaning process. With the levee as the
main structure, the plan utilizes changes in topography
and slopes to form a transition that smooths the height
differences and transforms the previously inaccessible levee
and surrounding protection areas into park areas where
citizens can engage to varying degrees. From the concepts
proposed in the plan of the 183 km reach, to the planning
strategies of the 30 km core demonstration area, and further
to the specific design of the Autumn Colors on the Que and
Huabuzhu Mountains Park, SOM has developed step by step
from macro-planning to micro-design, to ensure the uniformity
and consistency of the entire design at all scales. SOM looks
forwards to presenting the Yellow River in Jinan as a proven
model for other river cities to follow the construction of the
Yellow River National Wetland Park, and providing a practical
reference for the planning and design of the Yangtze River
Basin and similar watersheds in other countries. LAF
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