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Ecologies for an Urban River System across Scales:
Dianchi Greenways in Kunming
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1. Aerial rendering of South Development
of Panlong River (near Dianchi Lake) =il

Stormwater Management

EYIREHNLEE . RN, URBITENST collection system, bio-habitant network, cultural heritage and greenways for
FI8, MR — NEE R TKIAE O R E S EM bicycles and pedestrians are integrated as an ecological infrastructure to solve
wiE. MEXNRERZELN TR BHTEZE, H urban water environment problems in a comprehensive way. It adjusts the land
SKBSBATRESKE. MEWSAE. 2t use surrounding the greenway system, and attempts to maximize the benefit of
SEHAESR ecology, citizens and economics through river ecological restoration, rain sewage
management, improvement of land use efficiency. Finally, Panlong River, the mother
river of Kunming, would be revitalized to be peaceful, beautiful, healthy and active.
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Analysis of existing water bodies and stream systems
Design of new flood security pattern: The water system
is enlarged and new water bodies created to form a self-
sustaining water system.

Analysis of existing habitats: The suitability for
biodiversity was mapped, with particular attention to the
areas along water bodies and in the green, open spaces.
Design of new biodiversity security pattern: The
patchworks are designed to become an inner-connected
greenway network, with strict preservation / conservation /
purification of existing water bodies and open spaces.
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Typical riverfront location map of Panlong River

Typical riverfront development of Panlong River in the
city center of Kunming — before construction

Typical riverfront development of Panlong River in the
city center of Kunming — vision

Typical riverfront development of Panlong River in the
city center of Kunming — after construction
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1 Background

China faces tremendous development
pressure, bringing devastating environmental
and socio-cultural consequences. Throughout
China, channelized rivers are hardly re-
recognizable as the cultural gathering and
social centers they once were. In Kunming,
the capital of Yunnan Province, the Panlong
River, Kunming’s “mother river”, has
become a hardened landscape with no natural
edges and a sewer for parts of the city. This
project (re)develops the landscape structure
across multiple scales combining with new

urbanization and urban / rural requalification.

2 Project Introduction

Kunming, with a population of 5.7 million,
bordering several Southeast Asian countries,
is the largest city in Yunnan Province of
Southwest China. It lies in the fertile lake
basin of the Yungui Plateau at 1,900 meters

above sea level and is surrounded by lakes

and limestone hills. Kunming is known for
having one of the mildest climates in China
and for its Dianchi Lake — “the pearl of the
plateau” — China’s sixth largest fresh water
lake. The city and the surrounding region
is also an important horticultural center,
containing the largest flower export market in
Asia, and is a growing tourist destination. Its
scenic landscape requires safeguarding and
land stewardship.

Kunming’s Panlong River stretches 23 km
through the city’s central business district
between the Songhuaba Reservoir in the north
and the Dianchi Lake in the south. The river
is quite narrow, between 10 ~ 20 meters wide,
and over time it has become more and more
channelized. It is now embanked with steep
concrete slopes to the height of 100-year-flood
level. As a whole, it now barely resembles a
river. Simultaneously, development has been
proceeding at breakneck-speed in Kunming,

and as permeable surface areas decrease,

the risk of flooding during the summer
months increases. In addition, pollution in
the river has increased, due to an incomplete
sewer network that causes raw sewage to
be discharged directly into the region’s
waterways and a number of inappropriate
industrial land-uses along the riverfront
(including industries and warehouses).
Panlong River was once the cultural and
social center of the city, and while some
important relics remain, they are mostly
neglected and lack a connection to the “mother
river”. Currently, there is not convenient
access to the riverfront and no vegetative or
landscape core between the urban center and

the water.

3 Current Conditions and Goals of
Planning

The current conditions of the Panlong
River can be summarized through eight

primary issues of water log, general urban
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ecological security, rain sewage, loss of the
river’s natural function and cultural heritage,
separation between the river and citizens’ life,
encroachment of developed land to the river
corridor, and low land use efficiency along
the river.

With these issues in mind, this project is
expected to:

(1) Transform the Panlong River into a
major corridor for urban flood control and
discharge;

(2) Create strong local economic
development, activate the city, and display the
urban culture;

(3) Develop a landscape corridor

connecting the city and its suburb;

(4) Establish an ecological corridor to

preserve the city’s ecological security.

4 Planning Strategy and Approach

The master plan for the Panlong River
Rejuvenation Project, which works across
multiple scales of the region, city, and district,
was developed between 2008 and 2009, and
has been implemented for a short stretch of
the riverfront. Generally, the project has four
major objectives as follows:

(1) To reconfigure the Panlong River into
a channel to mitigate 100-year urban floods
and purify stormwater, while at the same
time, provide public access to the riverfront

through landscape based and soft-engineering

practices.

(2) To rejuvenate the economy of the
inner city through water based economies
and increase land values of the properties
immediately adjacent to the riverfront.

(3) To pay particular attention to the upper
and lower reaches of the river where farmland
and rural land-use is dominant. This territory
is in transition, but the project hopes to build
upon inherent landscape qualities adjacent to
the northern reservoir and the southern lake.

(4) To initiate ecological restoration along
the Panlong River and larger region, with
the objective to increase habitat biodiversity,
including water collection and release in wet
and dry seasons. Finally, the project seeks
to strengthen linkages between natural and
cultural heritage, and to create new spaces for
recreational and public use for Kunming and
the Yunnan Province.

At a regional scale, “ecological in-
frastructure” and “security patterns” were
developed following analysis of existing
conditions. Ecological infrastructure is
intended to secure the integrity and identity
of the landscape by utilizing natural,
biological, and cultural processes. Ecological
infrastructure includes both “defensive
measures”, such as protecting threatened
ecological networks, and “opportunistic”
interventions to restore, complete, and
integrate the damaged water network into
the urban fabric. “Security patterns” identify
the natural capital of ecology and stresses its
non-renewable process-embedded value. The
ecological infrastructure for Kunming, as an
effective tool for open space conservation,
focused on three processes: abiotic (primarily
water management), biotic (native species
and biodiversity conservation), and cultural
(heritage protection and recreation).

The analytical base for the project was
developed through natural, cultural, and

socio-economic GIS data. Interpretative
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maps developed from raw GIS data led to
projective design cartographies that were
used to safeguard the three different processes
in the landscape. Specifically, flood-
security patterns at the regional scale sought
alternative solutions to standard engineered
flood mitigation by capitalizing on assets of
the natural landscape and low, medium, and
high security patterns were developed for the
20-, 50-, and 100-year floods, respectively.
Landscape security patterns were developed
to provide maximum water-retention capacity.
Stormwater management and flood protection
relies on interconnected networks of wetlands,
low-lying grounds, waterways, and lakes,
providing a sound substitute for concrete
dams and riverbanks.

The strategy for biodiversity conservation
was built on analytical maps of land use,
vegetation patterns, and analysis of habitat
suitability based on spatial relationships
between habitats and landscape ecology.
Strategic points and critical areas were
identified as the primary concerns for the
management and design of interconnected
ecological corridors. At the intersections of
roads and natural corridors, interventions
included underpasses for wildlife and water
and overpasses for animals. Security patterns
for cultural heritage and recreation were
also included, based on analysis of potential
linkages to existing heritage sites.

At the scale of the river, a 23 km transect
was analyzed and recognized to have a
number of inherent qualities. The north
and south ends of this area are presently
considered rural, agricultural areas, a quality
that needs to be respected as densification
and development increase along other parts
of the river. In a development plan for the
area adjacent to the Songhuaba Reservoir,
new housing typologies were developed
next to constructed wetlands and swales

(while protecting as many existing rural fish

ponds and villages as possible) to create a
new urban/rural morphology and housing
typologies. In the area just north of Dianchi
Lake existing villages were also maintained,
with rice fields converted into a wetland park
that purifies water from a nearby sewage
treatment plant before it is released into the
Panlong River. New urban development
would complement the existing settlement
structure, re-creating a marriage of tradition
and modernity, and a host of new mixed-use
morphologies and typologies. In the central
stretch of the river, particularly through the
central business district of Kunming, the
river has been upgraded and developed into
a system of parks and gardens with links
to cultural amenities, public promenades,
and low-speed traffic. Modification and
adjustment of the existing morphologies and
typologies along the greatest length of the
river’s trajectory would significantly change
the quality of life in the city, and shallow
slopes along the banks would give citizens
access to the river once again, bringing the

Kunming back to the Panlong River.

5 Implementation of Pilot Project

Phase | of the project was constructed

between December 2009 and July 2010 along
8.3 km of the river, from the Guannan Bridge
to the mouth of the Dianchi Lake. The project
included riverbank stabilization using live-
staking and riprap to strengthen the structure
of the soil and provide added resistance to
erosive water flows, new porous bicycle and
pedestrian trails, native hydrology-based
planting to restore the riparian system, and
wooden platforms and furniture to create
new social spaces along the riverfront. The
dilapidated riverside has been transformed
into a usable public green space and the river
has once again been returned to the city as the
central spine.

Recovery of the Panlong River, as the
mother river of Kunming, is an important
step for the restoration of the region’s 35
rivers, the source of Dianchi Lake’s pollution.
The mayor of Kunming has undertaken the
responsibility of supervising the river projects,
and has assigned responsibility to overseeing
the recovery of additional waterways to

deputy mayors. LAF

18~20. R AESRE S AT EEBMAKRINERE S, B

18~20. Combining the river ecological restoration with cycling
use and leisure and recreation functions to form a
greenway system.
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