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ABSTRACT

This article focuses on enterprises’ role and responsibility in improving
urban resilience of water environment of Chinese cities, starting with

the research efforts of Beijing Enterprises Water Group in recent years,
the application of water pollution remediation technologies, then to the
current status, key tasks, and problems in China’s water environmental
remediation, as well as how to change people’s awareness of grey water
facilities and infrastructures and promote public engagement. Mao Jianhua,
the interviewee, argues that it is important to understand that the regional
situations vary in China, water environmental problems are complicated
resultants of industrial structure, infrastructure construction, and social
management; to deal with China’s water environmental issues, we shall
develop phased roadmaps combining with social-economic development.
He believes that a working water environmental remediation is guaranteed
by grey infrastructures and is facilitated or improved by ecological
infrastructures. He also emphasizes that public engagement plays a
decisive role in improving the resilience and sustainability of urban water
environment.
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We learn that, in recent years, Beijing
Enterprises Water Group (BEWG) has
taken part in and led many research
projects on urban water environmental
remediation. Could you please make a
brief introduction?

MAO Jianhua (MAO hereafter):

At present, BEWG’s research can be
categorized into two levels: state-
supported projects and independent
projects. BEWG has engaged in several
state-supported projects, such as the
Demonstration Project of High Quality
Water-Environmental Construction of
Tongzhou Sub-Center in Beijing, part of
the Special Research Project of 13th-Five-
Year-Plan on Water Environmental Issues,
in which BEWG led a series of research
to explore how to build a blue-green eco-
city with high connectivity, openness,
and liveability. Currently, in China,
although there are quite a few water eco-
environmental remediation companies
who have participated in state-supported
research projects, only few of them

play a leading role. BEWG would like

to contribute to more national frontier
studies, advancing such explorations.

In the independent projects launched
by BEWG itself, we address application-
related technical problems to offer
intelligence support to BEWG’s long-
term strategic development. The research
budget is around RMB 20 million
annually.

The results of these research mainly
include:

1) Technological study reports or

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

handbooks. For example, in the Research
and Demonstration Project of Key
Technologies for Improvement of the
Connectivity of Urban River Systems and
Malodorous-Black River Remediation

in Northern China, part of the Special
Research Project of 13th-Five-Year-

Plan on Water Environmental Issues, we
compiled and issued a series of technical
specifications and guidelines, not only
offering solutions to many common
problems in water-environmental
remediation practices, but also inspiring
the urban construction of new towns like
Xiong’an.

2) Demonstration projects. BEWG
applies its technical achievements into
real projects, for both demonstration and
performance-test purposes, which would
in turn inform our research and practice.

3) A smart integration platform. With
a hope to bridge research results with
reality applications and to collect data
both of specification development and
actual construction and operation, BEWG
aims to build an information-based
platform that uses big data management
to provide intelligent services for citizens
and to help build smart cities.

It is prominent that BEWG has made
its efforts on academic collaborations with
China’s leading colleges and institutes,
such as the establishments of BEWG
Water Environment Institute, BEWG
Academician Workstation, and the Future
City Research Center. Would you please
introduce the backgrounds and purposes
of such collaborative actions?
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MAO: These academic collaborations
are part of BEWG’s Twin-Platform
Strategy — establishing a light-assets
platform and an advanced operational
platform, aiming to display and integrate
BEWG?’s overall capacities in investment,
technology, and operation. The core
of this strategy is to hold leading and
advanced technologies. Since 2016,
BEWG has begun to integrate investment
and technological systems and given its
priority to talent training. We believe
that investment, technology, and talents
are three integral parts in continuously
enhancing our strengths in water
environmental remediation.

There is a mutual desire of research
institutes (including colleges) and water-
environmental remediation enterprises
to bridge research efforts with practical
applications. However, at present,
breakthroughs of such collaborations are

rarely seen. The reason lies in four aspects:

1) few enterprises make their substantive
efforts in collaborative explorations, or
have limited access; 2) much research
stays in a high-hypothetical status, or fails
to offer significance to reality practice;

3) researchers are often not capable of or
lack access to propelling their research
achievements into industrialized or
commercialized technological products.
But capital does — in my opinion, capital
acts as the core impetus to the promotion
of technologies, be it traditional industry
or emerging business; and 4) most
researchers, in reality, would not endure
the risk in the industrialized process —
You cannot ask researchers to risk their
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all money, time, or energy on one single
project because the failure possibility is
quite high when you kicked off a new
business. Thus, BEGW sees itself as a
“catapult” of technological innovation: by
evaluating the performance and prospects
of certain technological achievements,
BEGW would provide necessary help and
support for researchers, investors, and
practitioners, and other stakeholders to
help succeed a full-process application

and implementation.

How do you consider the current
situation of water environmental
remediation in China?

MAO: Regional situations vary in
China. South China is one of the most
developed regions of the country but
suffers from the worst water pollution
problems. Most malodorous-black
pollution remediation projects are well
funded while facing rigorous performance
evaluation challenges: the remediation
must be efficient and effective and would
not encumber local economic or social
development.

Beside of the malodorous-black
pollution problem, East China, including
Shanghai, Jiangsu, and Zhejiang,
faces a more tricky challenge in
water environmental treatment: most
remediation projects in this region are
developed to improve water quality and
urban living environments. Taking the
Taihu case as an example, the lake site
has suffered from a severe algae bloom
problem in history, and the remediation

plan has to respond to complicated

issues from industrial restructure, public
engagement to ecological security
management. Meanwhile, for the cross-
province resource management areas,
such as the Yangtze River Economic Belt,
collaborative protection and development
are encouraged in order to realize a best
use of natural resources and maximize
landscape and ecological values.

To the cities in North China,
covering Beijing, Tianjin, and Hebei,
currently, malodorous-black pollution
is still a major water problem to deal
with. Besides, Hebei Province is also
facing huge political, financial, and
technological challenges, especially under
a larger background of the construction
of national new towns like Xiong’an.

To deal with China’s water
environmental issues, on a whole,
we shall develop phased roadmaps
combining with social-economic
development. It is also important to
understand that water environmental
problems are complicated resultants
of industrial structure, infrastructure
construction, and social management,
which require more comprehensively
planned solutions.

What problems do you think are
there in the current application of water

environmental remediation technology?

MAO: First of all, we need
to recognize that China’s water
environmental problems are unique,
for example, China is suffering from
an unprecedented malodorous-black

pollution problem in the world’s

history. China accommodates the largest
population and has the most production
throughput around the world, which
have brought an extremely high polluting
load to the country. Meanwhile, due to
the varied natural and physical settings,
development levels, resource conditions,
and other related limitations of different
regions, more specific, integrated technical
solutions are required to address China’s
water environmental issues.

Secondly, now there are two
misunderstandings in the water
environmental treatment: first, the
overall water environment cannot be
improved merely by relying on a high-
standard purification of water quality by
wastewater treatment plants; second, an
ecological infrastructure’s purification
capacity is often exaggerated. Generally
speaking, the urban development and
the basic functions a city performs
are supported by its engineered (grey)
infrastructures, while how diverse or
vibrant or robust a city’s ecological,
social, cultural, and other services could
be is determined by its ecological (green)
infrastructures. In other words, a working
water environmental remediation is
guaranteed by grey infrastructures and
is facilitated or improved by ecological
infrastructures. To the cases of a low
water pollution concentration, ecosystems
could purify water quality through plant
adsorption or microorganisms; but when
the water pollution concentration is very
high, plants or microorganisms would no
longer survive, let alone to solve pollution
problems. Instead of reducing pollutants,

the main ecological function of natural
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or constructed ecosystems is to act as
resilient buffers that mitigate impacts
and regulate services. Only when the
pollution concentration lowers to a
certain level, an ecosystem could play its
role in water purification — through a
series of case studies on the urban eco-
environmental construction in Europe,
Japan, and other developed countries
and regions, we found that an overall
environmental improvement of a city can
be only realized with a sophisticated grey
infrastructure system, a well-designed
green infrastructure network, and a
public environmental education, rather
than building several eco-parks or urban
wetlands.

Thirdly, at present, a requisite
assessment criterion on the application of
technologies lacks in China. Right now
there might be hundreds of new water
treatment technologies and some of them
work indeed. But, quite often, the efficacy
and application scope are overstated or
unidentified, which contributes nothing
to technological development, but would
cause improper application or even a

waste of resources.

Water plants, wastewater treatment
plants, and other urban water utilities are
vital to a city’s functioning. However, at
present, such engineered infrastructures
are often misunderstood as an opposite
to ecological construction. What efforts
has BEGW made to change people’s
awareness of grey infrastructures?

MAO: Grey infrastructures of a city
are like the organs of a human body:

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

water plants as heart that works for
water supply; water treatment plants as
kidney that works for sewage treatment;
and water pipe network as vessels that
work for water circulation — water pipes
as arteries and drainage pipes as veins.

In my opinion, the reasons why
the public often equate these vital grey
infrastructures with non-ecological
construction are found in two
aspects: First, most water utilities and
infrastructures are built on the ground
which might emit unpleasant smells
or cause visual impact to surrounding
neighborhoods. This problem can be
solved by improving deodorization
facilities or building underground
infrastructures. Secondly, the locations
of most urban water infrastructures
were initially far from built-up areas;
but, as city sprawls, more and more
infrastructures have been wrapped
with urban development and become
part of the urban fabric of cities. As
a response, BEGW has made efforts
in changing public awareness of such
“grey” infrastructures by promoting an
integration of water utilities into citizens’
daily life. For example, we put forward
an initiative of “EcoPark + Water Plant”
that aims at opening these facilities to the
society to increase public recognition and
engagement.

In public educational programs,
we would not intent to explain the
technical terms like “integrated sewage
treatment system,” but disseminate
water environmental knowledge
through various experiencing activities.

For example, combing with site visits
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and interpretation systems, citizens are
expected to understand that underground
sewage treatment facilities not only have
little impact on their living environment,
but also help reduce urban energy
consumption by recycling the surplus heat
and electricity collected in the process

of sludge or refuse burning for various
aboveground amenities and facilities,
such as ground-heating stadiums, vehicle
charging fields, thermostatic swimming
pools, and P + R (Park + Ride) lots.
Besides, combining with landscape
design, interpretive trails can be created,
allowing citizens to have rich experiences
and recognize the significance of such
grey infrastructures in improving the
resilience and sustainability of urban
water environment.

Public engagement is also an
important part in water environmental
remediation and protection. In China, the
cost on water treatment is far beyond the
expense on environmental education.

In a pilot river restoration project in
Guangdong, BEGW appropriated part
operation expenses to invest public
engagement and reward the neighboring
residents who clean or protect the river;

a local volunteer organization was also
funded to monitor and promote the
long-term management and maintenance
of the river site — the investment on
public engagement and education

might cost less than one tenth of the
expenses on pollution remediation and
restoration, while greatly propelling

the integration of water infrastructures
with citizens’ daily life by letting people
see, use, accept, and recognize them. LAF
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