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ABSTRACT

With huge economic and cultural significance, the
Yangtze River Basin in China has long suffered
from severe water pollution and ecological
damage problems. On December 13, 2018, the
Yangtze Ecology and Environment Co., Ltd. was
established in Wuhan City, Hubei Province as the
key implementer under the China Three Gorges
Corporation to promote the Comprehensive
Conservation of the Yangtze River in a market-
oriented way. In the exploration of environmental
protection path, “from pilot programs to
experience summary, refinement, and promotion”
method is adopted. Besides, two strategies are
proposed: to integrate the sewage plants and the
pipeline network to ensure the operation of the
sewerage system safe and efficient; to integrate
sewage plants, pipeline networks, river (or lake),
and banks to reduce water pollution and restore
the water ecosystem systematically. Furthermore,
targeted strategies are put forward in different
cities. After the environment is recovered and
residents’ living quality is improved, the city can
attract more investments and industries and a
sustainable value chain of enterprises would

be formed. Finally, all administrative bodies
should serve the roles of resource suppliers and
coordinators, acquiring expertise knowledge,
learning the requirements of the service objects,
and facilitating coordination and communication
positively.

KEYWORDS

Comprehensive Conservation of the Yangtze
River; China Three Gorges Corporation; Yangtze
River Basin; Water Environment Comprehensive
Treatment Planning; Ecological Restoration;
Systems and Mechanisms
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1 Diagnoses of the Yangtze River

Since the 18th National Congress of the Communist Party of
China in 2012, the Belt and Road, Coordinated Development of
Beijing-Tianjin-Hebei Region, and Yangtze River Economic Belt
Development have been identified as the three national strategies
by the central government. Regions involved in these strategies
have experienced rapid economic growth with the concentration of
resources. By 2016, the Yangtze River Economic Belt has become
one of the most important national hubs, the population and GDP
of which have accounted for over 40% of China. In 2019 NPC &
CPPCC, the integrated development of the Yangtze River Delta was
elevated to the status of national strategy, further validating the
economic and cultural significance of the Yangtze River Delta.

With the construction of the Three Gorges Project and the
cascade reservoirs along upper reaches of the Yangtze River, the
flooding risks have been controlled to some extent. Although the
rapid industrialization and urbanization improve residents’ living
standards, they cause increasingly severe environmental problems.
It is not wise to follow the footprints western developed countries
have left, and “pollution first, treatment later” is costly and time-
consuming. On January 5, 2016, at the Seminar on the Promotion
of the Development of the Yangtze River Economic Belt, President
Xi Jinping pointed out that “the Yangtze River has been ill
severely... We must put the ecological restoration of the Yangtze
River at a dominant position..., making all-out efforts to protect
the river, and avoiding large-scale development of it.”

Diagnosis goes first before the restoration. Currently, the
Yangtze River Basin remediation focuses on the water quality.
According to the scientific research and diagnoses of related
ministries and commissions and institutes led by the Office of
Leading Group on the Promotion of the Development of the
Yangtze River Economic Belt, there are five pollution sources of
the Yangtze River Basin:

1) Urban domestic sewage and waste. The intensive
urbanization and population settlement along the Yangtze River
Economic Belt generates huge amounts of domestic sewage and
waste, while the infrastructures, especially the pipeline networks
are not yet capable of a complete collection, treatment, and
recycling of them;

2) Chemical pollution. The industrialization process inevitably
generates a massive amount of sewage with chemical pollutants
(e.g., the heavy metal) that could have been easily treated by
proper technological approaches. However, the conditions have
gotten little alleviated at present due to the poor legislation,
enforcement, and supervision mechanisms as well as the under-
developed technologies;
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3) Agricultural non-point source pollution. As the production
base of grain and cotton in China, the Yangtze River Economic Belt
suffers from water pollution caused by massive use of pesticides
and fertilizers in the agricultural activities and waste from livestock
and poultry breeding. They are washed into the water bodies by
rainfall and runoff directly;

4) Pollution from ships. As a “golden waterway,” the Yangtze
River has also been polluted by the diesel in tank washings and
garbage directly discharged from ships;

5) Tailing pond pollution mainly in the upper and middle
reaches. For example, one of the largest phosphorite mine fields in
Asia sits in Yichang, a city of Hubei Province at the boundary of
the upper and middle reaches of the Yangtze River, and its massive
undertreated tailings with residual heavy metals and chemicals
aggravate the watershed pollution.

Water shortage is another challenge to water environment
management. Generally, it could be solved by recycling sewage
as resources. For instance, in Israel, a country suffering from
acute water scarcity, around 90% of sewage can be reused, which
accounts for 25% of the nation’s total water supply, and the
desalination of sea water also plays an important role in providing
water resources' . In comparison, the Yangtze River with an annual
runoff of over 900 billion cubic meters'” should have been wisely
protected and utilized (e.g., the collection and reuse of stormwater)
as a huge freshwater resource pool. However, the degrading
ecosystems in the Yangtze River Basin aggravate the pollution-
induced water scarcity. Thus, the restoration of the Yangtze River

with scientific water resource allocation is urgently necessary.

2 Sustainable Development Strategies of the Yangtze River
Basin

With the problems identified, specific solutions could be
put forward accordingly. Sustainability should be taken into
consideration not only in the environment development, but also in
economy, society, and culture. Avoiding large-scale development of
the river does not mean stopping all new developments, and it calls
for adherence to the path of green development that puts ecology
first and efforts to consider environmental impact in the decision-
making process. River management requires a holistic approach
that covers all reaches, banks, trunk streams, and tributaries.
Any segmented project would fail to restore the watershed
systematically. Besides, many functional sewage treatment plants
and waste burning plants have been set up in cities, and the
treatment loads of some plants even exceed actual demand largely.
However, driven by economic interests, illegal discharge still takes
place frequently under the insufficient supervision.
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1. The first phase of
Fanglan Sewage
Treatment Plant under
construction in Jiujiang
City, Jiangxi Province
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Therefore, it is necessary to implement the management
mechanism where the central government makes overall plans,
provincial-level governments take overall responsibility, and city
and county governments ensure implementation. This is also the
core mechanism of the Comprehensive Conservation of the Yangtze
River. It can substantially connect and coordinate the formerly
scientific but failing policies, plans, and measures made by isolated
departments, in order to achieve a systematic improvement of the
watershed ecological environment with better financial, policy, and
technical support.

Water security, in essence, is a comprehensive social issue.
Therefore, enterprises and citizens should be encouraged to change
production modes and lifestyles through public education, and the
business environment should be improved to enhance enterprises’
willingness of undertaking the environmental responsibility.
Subsequently, water treatment and ecological restoration can
be carried out through landscape planning and design. With an
ecologically healthy water environment, we could then protect,
develop, and utilize the water resources of the Yangtze River more

scientifically.

3 Opportunities and Missions of the Yangtze Ecology and
Environment Co., Ltd.

In May 2018, China Three Gorges Corporation (CTGC)
was officially positioned as the backbone to the Comprehensive
Conservation of the Yangtze River by the central government.

Such a responsibility is a recognition of CTGC’s scientific
attitude and innovative mechanisms, production technologies, and
standards which have embodied clearly in the cascade hydropower
development of the Yangtze River. The possession of core advanced
technologies makes CTGC continue to play a role of demonstrating
and coordinating in the protection of the Yangtze River. After
years of development, CTGC has grown into one of the most
capable central enterprises in the Yangtze River Economic Belt,
guaranteeing the protection work financially.

On December 13, 2018, the Yangtze Ecology and Environment
Co., Ltd. (YEE) was established in Wuhan City, Hubei Province
as the key implementer under CTGC to promote Comprehensive
Conservation of the Yangtze River in a market-oriented way.
Besides YEE, there are other four platforms, including the Yangtze
River Green Development Investment Fund as a fund raising
platform to guarantee capital, the Yangtze River Ecological and
Environment Protection Engineering Research Center as a research
platform to conduct researching and monitoring businesses then
facilitate the application of the research results, The Yangtze River
Ecology and Environment Protection Industrial Alliance as a
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jointly-built platform to promote the integration of businesses and
institutions across the industrial chain with shared benefits and
obligations, and the Yangtze River Protection Special Fund as a
support platform to fund the comprehensive planning of the water
environment, technological demonstration projects, and cutting-
edge research activities.

YEE is also expected to play a role in rebuilding the operation
model of the industry. Firstly, a holistic thinking is required to
arrange relevant work scientifically and reasonably with identified
responsible parties, organizers, and participants. In addition, the
protection work should match the city orientation and socio-
economic development level and take financial feasibility into
consideration, rather than just focusing on technologies and

overlooking the importance of Economics.

4 Approaches to Protecting the Ecological Environment of the
Yangtze River Economic Belt

The holistic improvement of watershed can never be realized
overnight. For example, the management of the Thames River
started in the second half of 19th century and that of the Rhine
River dated back to the 1950s, and both have achieved satisfactory
results. Therefore, the management of the Yangtze River Basin
should make a proactive planning with scientific attitude and
cutting-edge technologies, as well as perseverance and sustained
efforts.

YEE’s exploration follows a path “from pilot programs to
experience summary, refinement, and promotion.” The pilot
programs have been launched in 16 cities and counties along the
Yangtze River, including Jiujiang, Wuhu, Yueyang, and Yichang as
the first group, and Chongqing, Wuhan, Nanjing, Shanghai, and
other cities as the second group. All of them are selected for their
complex water systems with representative water environmental
problems.

Early-stage investigation finds that the capacities of urban
sewage treatment plants are usually excessive, while numerous
sewage network systems are suffering from aging pipelines,
overdue improvement, and lack of synergy and coordination in
management and monitoring work. The illegal discharges make it
worse. Therefore, the first step is to establish a 100-percent-coverage
sewage system and to ensure the network construction to meet
practical demands of the cities. Two strategies are proposed: first
to integrate the sewage plants and the pipeline network to ensure
the operation of the sewerage system safe and efficient; and second
to integrate sewage plants, pipeline networks, river (or lake), and
banks to reduce water pollution and restore the water ecosystem
systematically. Besides, the sewage treatment capacity should meet a
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2. Thevision of a
waterfront plot project
in Wuhu City, Anhui
Province
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higher discharge standard, which is suggested to reach Grade I-A.
Starting with the urban sewage treatment, the protection
efforts aim at the primary pain points of pollution, rather
than beautification of the Yangtze River water environment.
As a pioneer of environmental protection industry in China,
we should take the essence and discard the dross of the
previous work done by other enterprises, keep exploring and
encouraging citizens to join our practice to enhance their sense

of achievement.

5 Implementation of the Comprehensive Conservation of the
Yangtze River

On the macro-level, the fundamental task of YEE is learning
about the environmental background state of the 11 provinces
or municipalities through big data collection and analysis before
systematic watershed planning. Such information is now owned
by different-level administrations from the Ministry of Ecology
and Environment, the Ministry of Water Resources, the Ministry
of Natural Resources to the local watershed authorities, and needs
to be integrated systematically in the future with the support on
the national level. At the same time, YEE is developing online
information systems with large networks of sensors or cameras to
intelligently monitor watershed sections and conduct Smart Water
Conversancy.

Based on the learning of the status quo of water resources
and pollution, the orientation and function of the river-lake-bank
projects, the layout of the congested areas and industrial areas, as
well as local environment and resource conditions, we can then
make and optimize the comprehensive top-down planning for each
city. Thus, it is more suitable for planning and design institutes with
a systematic thinking of watershed to lead and coordinate with
municipal, hydraulic, and environmental protection departments
and professionals. Besides, subject plans would be integrated
into a comprehensive planning to identify the sub-tasks and
implementation procedure to optimize the investment and gain the
best outcomes.

In different cities, targeted strategies are put forward. For
example, given that sewage treatment plants are sufficient in
most cities, we suggest to improve the pipeline networks, taking
advantage of existing facilities as much as possible and constructing
new ones when necessary.

In theoretical research and technological innovation, YEE has
come to agreements with universities such as Tsinghua University
and Tongji University to provide intelligence support. Our
national-level engineering research center is working on topics
including water pollution prevention and control (such as pollution
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precaution and treatment), scientific utilization of water resources
(such as watershed integrated dispatching and environmental-
friendly safety regulation), ecosystem protection and restoration
(such as the restoration of land, river banks, and water bodies),
study and evaluation of ecological environmental impacts, as well
as ecology and environment monitoring.

Faced with financial challenges, the TOT® mode is adopted to
put idle assets to better use, attract social investment and properly
allocate resources. It also helps to shift the management philosophy
of the local governments from aiming to own businesses operating
in their localities to playing good hosts. Moreover, we need to
explore how to transform ecological benefits into economic
value and set up a sustainable ecological value chain for business
growth. Public-Private-Partnership (PPP) projects are recently
popular among local governments, but it is not always sustainable.
We should improve its rewarding mechanism and attempt to
integrate it with the Government Special Funds and the Ecology-
Oriented Development mode. After the environment is recovered
and residents’ living quality is improved, the city can attract
more investments and industries and a sustainable value chain of
enterprises would be formed.

On the practical aspect, developing pertinent measures to
targeted pollution problems is important. Meanwhile, we want to
involve enterprises owning core technology in the demonstration
projects, and pay the bill after the pollution treatment work takes
effect.

6 Summary

In order to face up to the limitations of previous policies,
institutions, and mechanisms on the Yangtze River Basin
restoration, and the fact that incentive and constraint measures failed
to work in the environment protection industry, CTGC is trying to
explore a new watershed management model in a market-oriented
way while promoting the upgrade of the pricing, investment,
rewarding, and construction mechanisms so as to enhance the
treatment effect and sustainability. We must develop the master
awareness to join actively in the Comprehensive Conservation
of the Yangtze River. All administrative bodies should serve the
roles of resource suppliers and coordinators, acquiring expertise
knowledge, learning the requirements of the service objects, and
facilitating coordination and communication positively. LAF
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TOT is the abbreviation
of Transfer-Operate-
Transfer. It is a financing
mode that government
or state-owned
enterprises transfer
the property right or
management right of
projects to investors
with compensation for
a fixed term. Investors
could recover cost by
the operation and get
returns during that
period, then transfer
the rights back to

the government or

the enterprise on

the expiration of the
contract.



