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As cities grow larger and larger, their connections with other urban areas lead
to networked regions that share economies and ecologies, and often a central
vision. These regions have become known as “megaregions.” In China, there
are three megaregions — the Yangtze River Delta, the Pearl River Delta, and
Jing-Jin-Ji. Encompassing Beijing, Tianjin, and Hebei Province in north-eastern
China, the Jing-Jin-Ji megaregion was the subject of a recent interdisciplinary
study and studio at Weitzman School of Design. This essay describes the
landscape findings of that endeavor.

Successful megaregions have several key characteristics: they are economic
powerhouses offering a wide range of employment opportunities; they are well
connected in terms of transportation and communication systems; they present a
range of housing and lifestyle options from dense inner-city zones to open peri-urban
and rural landscapes; and they are political and cultural hubs serving, ideally, as
incubators of innovation. But none of these are possible unless the megaregion is
embedded in a healthy natural environment. While scholarship and policy related
to megaregions typically focus on urban areas, it is the surrounding landscape that
ultimately underpins and sustains a megaregion, offering benefits to citizens in the
form of clean air, water, and food. Therefore, as China’s central government moves
to construct and link the urban fabric of the Jing-Jin-Ji megaregion, it must also
undertake the restoration of the region’s depleted landscapes.

The Jing-Jin-Ji landscape faces an interconnected set of
problems concerning air and water quality, multiple forms
of pollution, loss of habitat, loss of productive soil, and
depletion of the groundwater supplies. Air pollution is
perhaps the most visible and well-known environmental
problem facing Jing-Jin-Ji. On the calendar day marked as
the most severe in the last few years, the concentration of
PM2.5 rose to 50 times the accepted healthy limit. Cities
at the southern end of the Hebei Province are particularly
affected by air pollution and, as a result, ailments connected
to air quality are widespread and life expectancies are lower
here than the national average. The most significant factors
contributing to such levels of pollution are coal-fired power
stations, outdated industrial practices, coal-based domestic
heating, and growing vehicle ownership.

Water scarcity and pollution are also critical concerns in the
Jing-Jin-Ji megaregion. The major rivers and riparian zones
that traverse the megaregion from east to west are polluted
and ecologically dysfunctional. The megaregion has limited
surface water, much of which is polluted by the expansion of
impervious surfaces and a lack of storm-water-related controls.
The lack of surface water and the poor quality of this water has
recently been addressed by the South-North Water Transfer
project, which brings water from the water-rich south to the arid
north. However, taking from the south to give to the north is not
a viable long-term solution to national water scarcity. In Jing-
Jin-Ji, the aquifer is being depleted across the region, so much
so that in places the land and related infrastructure is subsiding.
Much of the groundwater and surface water quality is poor
due to pollution from agricultural and industrial sources. The
Bohai Bay—the region’s main coastal resource and receiving
environment for the region’s catchment—presents twin issues:
critical levels of pollution and the looming reality of sea level
rise. Sea level rise will significantly complicate Tianjin’s port-
related logistics and throws current regional plans, which
emphasize further rapid development along the coastal belt,
into question.

The megaregion’s population growth is paired with
sprawled and disorderly urban and suburban development
that consumes arable land, destroys remnant habitat, and
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The JERA process

AHS SR EMERS
1. Seeds
iy TR

TREPRER A, B AR ] B 1 B8 T 7 il A X sl ik ok
GHRET A AL,

RIRTH BB I KA AR R T ST AR X
RUEIE S ToRR P & e, IX B2 % FRAEAE R R T Al A A Y
st FRATE YN E AN K R SR L S 3R
{to AT R - 55 AR 8D 28 U B XA SR 17 LA
NILA e, Hrh S TR ER (L, BRAE, KR
REVDALF, IXEE GUH RN = — 25 (R0 1 18 i
5alk e Ho 7 WA X AR e R L #HETT N5 4
T IE T MRAEE R T R R — R S KRR E
B BRILZAh, fEZ0 T 304 AYHFEL A PRI T b
ZJa, BXBHAEY 2 E R E D BR T LI A
Sh, FUREM X WA R 6= BA —E MR A B 4
TR AR S PRI DX B S5 WL R IE

Wik, 7RIS BE BAAEY 2 HEE R E Y,
Ty S R B XA £ B s Jo R 1 2 SRR 5 B AR
RGBSR, FATREMEEAT A NE? WA T, FAMRIK
AT —NETRIBUR R — U A SR E R
RZ(JERA), ZAL BT K —EHNESRGES ]

75

2. Nurseries 3. Villages
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mechanizes drainage patterns. The loss of arable and
forestland has brought several negative repercussions to
the region, including soil salination, erosion, aridity, and
sandstorms that further affect the quality of the soils and
the agricultural yields. Low-tech agricultural practices
and economic stress on the rural poor also result in land
degradation and eutrophication of waterways. Additionally,
after almost 30 years of sustained rapid urbanization, the
region’s biodiversity has suffered significant losses and is
now virtually devoid of viable protected areas and forms
of landscape connectivity on a meaningful scale, except for
mountainous hinterlands.

So, what can be done to protect and restore biodiverse
habitats to provide for improved air and water quality
and recreation opportunities for residents of the Jing-Jin-
Ji megaregion? Our study proposed the establishment of a
new government department—the Jing-Jin-Ji Eco-Region
Authority (JERA)—with the mandate to reconstruct
ecological functionality on a megaregional scale and
integrate this new ecology with urban development and
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infrastructure. It was proposed that JERA would be guided
by three overarching aims: first, to articulate and manifest
the ideals of ecological civilization as a transformative
cultural and ecological project of historical significance to
China and the world; second, to reconstruct a functional
ecosystem at the Jing-Jin-Ji megaregional scale: one that
delivers the fundamental ecological services of clean air,
clean water, and clean food and one which significantly
enhances the biodiversity of the region and provides natural
amenity, beauty, and security for all the citizens and species
of the Jing-Jin-Ji; and third, to integrate the reconstruction
of the Jing-Jin-Ji megaregion’s ecosystem with urban
development and its associated infrastructures. JERA’s
method for reconstructing the Jing-Jin-Ji megaregion’s
ecosystem would be achieved through the seven steps
described below.

Step 1: Seeds

The “seeds” are small ecological research and design
laboratories established in strategic sites throughout the
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seven landscape types of the entire Jing-Jin-Ji megaregion.
The locations for the seeds are chosen because together
they represent the diversity of ecological conditions found
in the Jing-Jin-Ji megaregion. Each seed provides the onsite
infrastructure for teams of ecologists, engineers, planners,
and landscape architects to work together on gathering the
data and creating the pilot projects for JERA’s ecological
restoration work. Each seed functions as the headquarters for
the research, the design, and ultimately the works required
to reconstruct the ecosystem in which the seed is “planted.”
The seeds would also function as cultural centers relaying
information between JERA and surrounding communities,
enabling JERA to “learn by doing” and to constantly monitor
and self-correct its methods. The seeds would be connected to
a global network of universities and consultants all involved
in the Jing-Jin-Ji restoration project — the world’s first and
largest single attempt to reconstruct an entire ecoregion.

Step 2: Nurseries

The nurseries, sited in open space adjacent to the seeds, would
cultivate all the plants and store other materials required for
the JERA ecological restoration project that will take place
in the surrounding land. In this way, plant stock is hardened
in situ and can adapt to local microclimatic conditions. The
nurseries would also provide plant material and advice to
local community groups wishing to undertake their own
projects of ecological restoration in synch with JERA’s work.

Step 3: Villages

The villages are connected to the seeds and the nurseries
and are where JERA employees are educated in landscape
restoration techniques and where they can live if they are
not from the local community. The villages are designed
and constructed similarly to worker camps, typical to major
construction projects in China.

Step 4: Projects

The projects are demonstration sites established nearby
the primary seed-nursery-village complex, which begin
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to phase-in the actual restorative work at scale. Because
almost the entire landscape of the Jing-Jin-Ji is already
heavily developed or modified in one way or another,
these demonstration projects are important testbeds for
understanding which restorative techniques will succeed in
particular situations. As the projects take shape, JERA stays
one step ahead coordinating land resumption and removing
incompatible land uses by way of preparing future sites for
the restorative work. When a project is completed, the seeds,
nurseries, and villages move to their next location, and so
on, until the projects can be strung together into coherent
landscape systems.

Step 5: Systems

The systems are formed by joining together smaller
individual projects into larger more resilient landscape
networks. It makes little sense to restore a site here when
either upstream or adjacent to it are incompatible land uses
that will negate the restorative work that JERA has started.
In this sense, each individual project has to be tied into a
larger network or system of restorative measures.

Step 6: Urbanism

This is the development phase, where JERA identifies
development opportunities and oversees urban designs,
which are coupled with the restored landscapes in a way
that is ecologically, socially, and economically compatible.
These developments will derive value from the restored
landscape and public amenity of a functional, healthy
ecosystem in the immediate vicinity.

Step 7: Monitoring

The seeds with which JERA’s ecological restoration project
began also function as monitoring centers for better
understanding landscape performance over the long term.
Through the process of constant monitoring the ERA is
able to develop evidence-based knowledge which can be
disseminated to help guide similar reconstruction efforts in
other parts of China and the rest of the world.

Conclusion

The pace of China’s recent urbanization has largely precluded
development practices that incorporate ecological concerns.
However, along with the maturation of the landscape
architecture profession in China, this is now changing.
Environmental awareness is growing and the connections
between landscape ecology and human health in relation to
the design and construction of urban form are increasingly
appreciated. The concepts and related policies of ecological
civilization and Beautiful China manifest this awareness and
make it not only possible, but probable that China will be
able to undertake a coordinated national project of restoring
the health and vitality of its ancient landscape as the 21st
century unfolds. This proposal by the students and faculty of
the University of Pennsylvania Weitzman School of Design
offers a sketch of how such a process might be initiated and
managed in the case of the Jing-Jin-Ji megaregion.
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