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Foreword

The pollution of urban rivers is increasingly becoming
a global challenge. It is estimated that more than half
of the world’s five hundred biggest rivers are seriously
polluted. The United Nations World Water Development
Report for 2017 reports figures to show that, on average,
high-income countries treat about 70 per cent of the
municipal and industrial wastewater they generate.
That ratio drops to 38 per cent in upper middle-income
countries and to 28 per cent in lower middle-income
countries. In low-income countries, only 8 per cent
undergoes treatment of any kind. The remainder finds
its way into water bodies, threatening public health,
food security, the environment and the availability of
fresh water for consumption, which is significant in
water-scarce regions in the developing world.!

The 2030 Agenda for Sustainable Development,
adopted by world leaders at the United Nations General
Assembly in September 2015 includes Sustainable
Development Goal (SDG) 11to “Make cities and human
settlements inclusive, safe, resilient and sustainable”.
Goal 11 specifically commits countries to “...reduce
the adverse per capita environmental impact of cities,
including by paying special attention to air quality and
municipal and other waste management” (target 11.6),
and SDG 6 to “Ensure availability and sustainable
management of water and sanitation for all”. In this
Goal, countries commit to “...improve water quality by
reducing pollution, eliminating dumping and minimizing
release of hazardous chemicals and materials, halving
the proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally” (target 6.3).

In the New Urban Agenda, adopted at the third United
Nations Conference on Housing and Sustainable Urban
Development (Habitat ITI) in Quito, Ecuador in 2016,
Member States committed to promote the conservation
and sustainable use of water by rehabilitating water
resources within the urban, peri-urban, and rural areas
and reducing and treating wastewater. The Agenda
2030 for Sustainable Development and the New Urban
Agenda reaffirm the commitment of world leaders
to find sustainable solutions to restore the health of
rivers and other water bodies. Increasing wastewater
collection and treatment to restore the health of heavily
polluted urban rivers is, therefore, an urgent global
priority.

Delivering on these international commitments on
wastewater management and the rehabilitation of
water resources requires international cooperation
and partnership. This publication is the product of
an ongoing partnership between the United Nations
Human Settlements Programme (UN-Habitat) and
Tongji University. It presents lessons in technology
and practices in urban river rehabilitation in China
and offers measures and pathways to pursue the
rehabilitation of heavily polluted urban rivers in
developing countries. The rehabilitation project of
the Suzhou Creek has proved that better management
of drainage systems is key to controlling pollution
discharged into rivers, both in dry and wet weather.
Managerial and financial measures are also important
in order to sustain a healthy environment for the whole
river basin.

Developing countries may learn from China’s experience
in the rehabilitation of the Suzhou Creek, including the
technical measures in sewage interception and pollution
control combined with systematic planning and
effective governance through a “river chief” system.
Selected international case studies from the Mekong
River Basin in the Greater Mekong Region in China, the
Lake Victoria Basin in East Africa, the Densu River Basin
in Ghana and Bethlehem City in Palestine are included
in this publication to showcase the global nature of the
challenge as well as efforts in wastewater management
and rehabilitation of urban rivers. These examples
also illustrate how UN-Habitat is actively engaged in
supporting governments and diverse stakeholders to
improve wastewater management and public open
spaces in the urban environment.

i

By not addressing
pollution at all levels of
governance, countries risk
not achieving the targets
laid out in the SDGs.
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It is our hope that this publication will be a useful
reference for those involved in the rehabilitation of
heavily polluted urban rivers in developing countries.
We further hope that this publication will encourage
countries and cities to prioritize investments in
wastewater management — which is often treated as
an afterthought — in the urbanization trajectory. By
not addressing pollution at all levels of governance,
countries risk not achieving key SDG targets.

UN-Habitat and Tongji University are pleased to issue
this joint publication and remain available to work
with countries towards addressing diverse challenges
associated with wastewater management and urban
river pollution for the welfare of all urban residents.

Mr. Qu Jiuhui

Academician of Chinese Academy of Engineering, Tsinghua
University

Research Centre for Eco-Environment Sciences, Chinese
Academy of Sciences
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Ms. Maimunah Mohd Sharif

Under-Secretary-General and Executive Director, United
Nations Human Settlements Programme (UN-Habitat)
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Executive summary

Rehabilitation of polluted urban rivers is critical for
the implementation of the New Urban Agenda and
achieving the 2030 Agenda for Sustainable Development
(Chapter 1).

The Chinese Government has prioritized environmental
protection in the national strategy under ecological
civilization and in recent decades, has achieved great
success in restoring the urban water environment
(Chapter 2). Their responses to pollution of urban
rivers in China provide many lessons to developing
countries. This is particularly the case with respect
to the development of sewer systems that often have
not kept up with the speed of urbanization, resulting
in a significant negative impact to the water quality
of urban rivers.

Through the support of Major Science and Technology
Program on Water Pollution Control and Treatment
of China, National High-technology Research and
Development Program (“863”Program) of China, and
science and technology projects of Shanghai Science
and Technology Commission, Professor Zuxin Xu
of Tongji University was able to lead the team that
systematically studied the challenges of and related
technologies to urban drainage pipe system. The team
participated in many projects on the rehabilitation of
heavily polluted urban rivers, including that of Suzhou
Creek in Shanghai, which is a successful model of
urban river rehabilitation with global significance.
Meanwhile, UN-Habitat has put in considerable effort
to support countries to overcome challenges associated
with rapid urbanization, such as urban water resource
management and the development and management

Based on the above experiences, UN-Habitat and Tongji
University have co-authored this publication. The
publication highlights the challenges of rapidly growing
cities around the world, their struggles with urban water
pollution, and provides proven approaches, solutions
and technologies to tackle these challenges.

This publication identifies some of the main challenges
forimproving water quality in urban riversas incomplete
systems, damaged pipelines, and illegal connection of
sewer systems to stormwater drains (Chapter 3).

Incomplete sewer systems. Developing countries
often prioritize the construction of sewage network
frameworks composed of main pipelines and not
collecting and intercepting pipelines. In addition,
municipalities tend to focus on collecting sewage
from central urban areas or downtown districts, while
ignoring suburban areas.

Damaged sewer pipelines. The construction and
management practices of drainage pipeline systems in
developing countries result in damaged sewer pipelines
and misconnection of stormwater pipelines to sewer
systems. A large amount of groundwater ends up at
the wastewater treatment plants (WWTPs) in areas
where groundwater levels are higher than the depth of
sewerage pipes, stormwater enters sewer pipelines and
is sent to the WWTPs during wet weathers, exceeding
their capacity and resulting in overflow at the WWTPs.

Sewer pipelines illegally connected to stormwater
drainage systems. It is common to illegally connect
sewage pipes to stormwater pipes in developing
countries as sewer systems were constructed much later
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