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Preface
by Dieter Grau

Working with urban water presents one of the most fundamental and rewarding challenges
in our cities today.

After realizing Asia is heavily in need of flood protection and improvement of water
quality and urban quality, we feel delighted to present our ideas for those issues in this
book. After the three editions of Waterscapes, we made a conscious decision to publish
our most current work now in an English/Chinese bilingual version for Asia. As the
urbanisation process has reached an enormous speed, the consideration of clean water,
blue sky and quality of life for people in dense cities has reached utmost importance.This
has to be seen also in the light of a harsh competition between cities and their abilities
to attract investment and talent.

Creating a better systemic approach to resources in cities, where the local people and
local authorities are integral part of the solution is one of the key directions, in simple
words this could be recalled as a process “vision creation” instead of “problem solving”.
Low-tech urban innovations are necessary to enhance the performance of cities in the
future but consider the underdeveloped knowledge of those systems maintenance with
non educated people.

We have focused in this book on project samples which show a sustainable approach to
new waterscapes for cities and even extending it to a regional scale. The core approach
of all the work shown is the deep integration between city planning and infrastructure.
But an ultimate component of liveable cities is the human scale quality, where water can
play a fascination role and can provide beauty and aesthetical qualities.
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Some samples address key issues of flood management and water quality, while seeking to
create the greatest possible synergy with the urban environment. This new generation
of urban waterscapes, or blue-green infrastructures addresses essential city services
such as mobility, recreation, safety and biodiversity, creating a strategic and feasible
approach to ensure long-term resilience and economic buoyancy. The networking of city
public space as interactive, ecological infrastructure makes our cities more beautiful,
functional, safe and comfortable.This means that parks, plazas, streetscapes and rivers are
blue-green infrastructure. Every investment is rewarded by the social-economic synergies
of this interdisciplinary approach.

Take, for example, Singapore. The Kallang River- Bishan-Ang Mo Kio Park project is a
new vision for blue-green city infrastructure which addresses the dual needs of water
supply and flood protection while creating spaces for people and nature in the city.Tianjin
Cultural Park is the city’s most significant urban redevelopment project which manages
stormwater for microclimate improvement and flood protection, while creating a high
quality civic stage for Tianjin City’s new cultural center. Offenbach Harbour represents
a pragmatic vision for how climate adaptation can be achieved in urban context creating
attractive neighbourhoods through integrated engineering.

Thanks to the great support of all colleagues in the Atelier studios, special thanks to Dr.
Gao Feng and her continued work on the translation and coordination. Many thanks also
to all our friends and colleagues who took the effort and contribute with great passion.
Special thanks to Dr. Eduard Kogel, Gerhard Hauber, Mr. Khoo Teng Chye, Prof. Wolfgang
F. Geiger, Prof. Antje Stockmann, and Prof. Che Wu for their essays as an essential part of
the book.
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Introduction
by Herbert Dreiseitl

Waterscapes have always been the driving component for structures in natural and urban
environments.Without water there is simply no life. Never bound to strict limitations water
fulfills in the long term the innovative character of transition, change, and development not
only in the natural environment but also within urban settlements.

We have been active with integrated water-projects in cities all around the world for more
than 30 years, combining contextual design with sustainable engineering. This was not a
given standard, and waterscapes in cities were seen more as a challenge and danger instead
of an opportunity. To drain and to get rid of water as fast as possible was a common
practice. In the beginning of our work engineers were making jokes about our ambition to
find better ways of environmentally responsive water management. Today this is a mega-
trend and we can see this crucial topic is receiving more and more awareness in media,
politics, and in the professional world, one we foresee increasing even more as an urgent
topic in the future.

Natural water systems always combine functionality with a high aesthetic performance.
There is a sense of logical balance, of “common sense” in these natural hydraulic systems
that can create adaptable and flexible opportunities in dynamic landscapes where many
vibrant life forms can exist and even depend upon the environment. It is a creative beauty
that takes spaces and performs at the appropriate time, a motion we have often lost within
industrialization, our artificial technology, and rising urbanization.

To bring us closer to this natural prototype it always comes back to a fundamental question:
Can we create living systems that filter, clean and regulate water, balance temperature,
produce good air, save natural resources, increase biodiversity - and what are the basic
principles and processes to achieve this while integrating in space and time!

A significant amount of research and development today has gone into engineering. Not
only are mathematic hydraulic models compiled or flood risk analysis and protection
created but strategies for traffic control, energy efficiency, and other urban design and
planning tools. Often we know about these methods, engineering tools, and instruments
but we do not know how to implement this in the urban fabric. There is a competition
for space usage especially in urbanized areas, and this conflict is dramatically rising in turn
with increasing urban density. Traffic, industry, shopping, housing, parks, recreation, and
leisure activities are growing - but in the near future we will simply run out of space. Each
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of the aforementioned functions and services demanded its own rights and space needs,
and tended to be located and treated separately without any relationship to context.
With this attitude many cities were created and look today like old, inflexible, broken
machines that need permanent reparation and demand expensive maintenance. Even with
the best intentions in mind, this service draining our limited resources, deteriorating the
environment, and destructing sustainable urbanization and livable cities.

Can we afford this in the future?

The key seems to be found within the urban performance and how to best integrate
adaptable, flexible infrastructure. Cities will need to become more multifunctional with
its allocation of shared spaces. Simultaneously cities will need to become more kinetic,
utilizing spaces at different times with varying, different functions. Like space is needed
for water after a rain event, the dynamic occurrence of multiple mobility at rush-hours
and gatherings of immense crowds of people for a special cultural event is also in need
of space. We have to invent cities that can handle these processes. The key lies then
therefore in not just technology but meaningful and resilient solutions of the urban form
by good governance, new forms of organization, and integrated aesthetically attractive
design enhancing quality of life standards.

Combining high forms of aesthetics and efficient technical performance works best within
the local cultural context. We have seen too many glittering, slick masterplans with a
strong top down attitude that have in the end proven ineffective and have failed. Since our
establishment in 1981 we have been constantly searching for opportunities to integrate
participation and processes, to bring the local residents and stakeholders on board right
from the beginning. Our projects were successful when we were able to find the right mix
of a bottom-up-and-top-down approach, with centralized and decentralized organizational
structures. Together we pushed the envelope and created, as pilot projects, many resilient
shared spaces in cities. This resulted in a win-win situation for the local people and the
natural environment.

Innovative Waterscapes influence modern lifestyles, increase better health conditions, and
create more beauty in cities. Instead of the hard, inflexible, and old machines of the past,
Cities of the Future can become resilient dynamic organisms supporting our modern
urban life and society.
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Water — the Key Resource for China’s Future
by Dr. Eduard Kogel

“Since 1991, 31 million hectares of drought-affected farmland are irrigated annually on
average, saving 39.4| million tons of grain, and enabling 24.36 million people and 19.08
million livestock access to drinking water each year.” This statement is taken from the
website of the Ministry of Water Resources of the People’s Republic of China and
reveals one of the big water related problems the country is facing. Water consumption
for agriculture is between sixty and seventy per cent of total consumption, whereas
industry uses around twenty-five per cent, leaving only twelve per cent for domestic use.
The national policy for food self-sufficiency in a rapid urbanization has significant effects
on irrigation-based agricultural production. More than forty per cent of the population
lives in the North China Plain with only eight per cent of the national water at their
disposal.

The uneven distribution of water between North and South China with a still-expanding
population, poor water related infrastructure and management, pollution of surface
water and depletion of groundwater as well as regular floods and droughts, result in
growing regional conflicts over water-allocation. Experts believe that the rapid economic
development of China will be substantially effected by these challenges. Many of the
problems have to be tackled on an administrative level, but others only can be changed
by individual awareness and modification of behavior. Both aspects must be seriously
considered in the future.

Traditional Aesthetic and Technical Concepts

In ancient times the treatment of water related issues was already a topic in intellectual
discourse, and was used in different fields of artistic expression and religious practice.The
heroic hydraulic engineer Li Bing and his son Li Er Lang built the Dujiangyan Irrigation
System in Sichuan almost 2,300 years ago.Their weir system was ingenious and, over time,
was further developed into a distribution network of water in the basin of Sichuan, which
gave rise to a rich agricultural production. This ancient system is still in use today. No
wonder that the two engineers were idealized and worshipped in temples dedicated to
their name. Hydraulic engineering and irrigation became a key issue for the development
of a complex agricultural society in ancient China.
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Early on, the rice-growing regions of Asia developed communal management systems
for the distribution of water. In the case of China and India, the historian Karl August
Wittfogel spoke of “hydraulic empires”. The natural phenomenon of the monsoon
with its seasonal rainfall and the reliance on continual water supply for agricultural
production made it necessary to base the management on a powerful bureaucracy.The
centralized water administration was the structure for what Wittfogel called “Oriental
Despotism”.

In the 1930s, in his work “Climate and Culture”, the Japanese philosopher Tetsuro
Watsuji pointed out the interconnectedness between climate, environment and human
culture,in order to understand the basis of regional Asian societies. In the case of central
China he spoke of the “monsoon society”, mainly depending on the regular seasonal
rainfall with its specific need for management of water, which had the consequence of
a less individual, but more communal society.

Throughout history, the danger of floods and droughts was always present and guided
the general concept of water management, not only in agriculture but also for the layout
of human settlements. The awareness of water as part of the manmade environment is
preserved in the traditional aesthetic concept of Chinese culture. The ideal landscape
is reflected in traditional garden design, with a harmonious relationship between rocks,
plants, pavilions and water.

Today the balance and harmony is ousted by technical feasibility and maximizing agricultural
production in a fast growing economy.After the foundation of the People’s Republic in 1949,
water management became a key task for the state. The building of dams and irrigation
systems, river regulation and monumental transfer projects from water-rich regions to
the arid north of the country, was a political issue right from the start. Technical feasibility
became the guiding principle for the experts within the political system. Hu Jintao, General
Secretary of the Communist Party and President of the People’s Republic of China, is a
trained hydraulic engineer.



Waterscapes Innovation 016

Natural Conditions and Conflicts

The huge surface area of the People’s Republic of China is drained into the sea by only a
few river systems. By far the biggest is the Yangtze River system in central China, which
drains one-fifth of the country’s surface and carries almost half of its surface water. Its
source lies in the Tibetan mountains, from where the river runs 6,300 kilometers before
emptying into the sea near Shanghai. Half of the country’s agricultural production comes
from the drainage area of the Yangtze River.

The second longest river, the 5,400 kilometer long Yellow River, empties into the Bohai
Sea.In the last hundred years it has caused many deadly floods with several million victims.
Currently, the lower reaches and the river mouth in Shandong Province fall dry half the
year, with the consequence of further lowering the ground water level of the region.
From its source in the Tibetan Mountains, it winds through nine provinces, including
Inner Mongolia, Shanxi and Shaanxi, where massive erosion tints the water yellow. The
large amount of sediment causes problems in reservoirs and in hydroelectric power
plants. In the lower regions, where the silt deposits, an elevated riverbed exacerbates
the permanent danger of flooding.

In the southern border lands conflicts arise with neighboring countries like India,
Bangladesh, Burma, Thailand, Laos and Vietnam surrounding water withdrawal in the
upper reaches of the Mekong, Brahmaputra and Red Rivers, which all originate in Tibet
or Yunnan. International negotiations about the amount of water used by China could
not yet solve the problem to the satisfaction of all affected nations.With canal projects
under discussion to divert the water from the named rivers towards China’s arid regions,
the conflicts could become more serious in the future.

A further international conflict looms with countries like Tajikistan, Kazakhstan and
Kyrgyzstan about the water from Tienshan and Pamir Mountains in central Asia. In this
region China needs more water for the development in the arid land of its western
province Xinjiang.
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Droughts and Floods

The climatic changes in recent years have caused droughts and floods in Asia with
catastrophic impact on infrastructure and arable land, like 2010 in Pakistan, where a
destructive flood affected twenty million people. Neighboring regions in India suffered
severe drought at the same time, due to the monsoon’s erratic timing. The People’s
Republic of China is likewise influenced by the changes in the natural climatic system.
In spring 2010 severe droughts affected several Chinese provinces: Yunnan, Guizhou,
Sichuan, Shaanxi and others, with serious effects in neighboring countries like Thailand
and Vietnam. The droughts in these usually water-affluent regions have been called the
worst in a century.

The traditionally dry northern Chinese provinces of Shandong, Shanxi, Shaanxi, Henan,
Anhui and Gansu — the breadbasket of China — were hit by a severe drought in spring
2011, the worst in the region since record keeping began in 1950. Only about ten
percent of the expected rainfall for the season was measured in Shandong. In June, in
some of the regions, floods replaced the droughts. Even along the Yangtze River many
areas were affected this spring by the worst drought in the last 50 years. But extreme
rainfall downstream in the same period, threatens heavy floods.

Water Pollution and Wastewater Treatment

In 2005 a chemical plant in Jilin City, in the northeastern province of Jilin, exploded and
an estimated 100 tons of toxic pollutants entered the Songhua River.The city of Harbin,
with almost ten million inhabitants, depends on the Songhua River for its water supply,
which was closed down for some time after the event. Other cities along the river
were also affected. The long-term consequences for the inhabitants are unknown. The
drinking water supply of the city of Wuxi in Jiangsu Province, with almost six million
inhabitants, which relies on the water of Lake Taihu, was seriously affected by an algae
bloom, caused by a combination of pollution, sinking water levels and high temperatures
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in summer 2007. In both cases thousands of people left the cities, to stay in areas with
a safe water supply.

In addition to such major events, the everyday practice of dumping chemical wastewater
unfiltered into rivers, causes major conflicts in society. Along the Yangtze Basin alone,
10,000 chemical plants release their wastewater unfiltered or uncontrolled into the
rivers. It is impossible to use the water for industrial or agricultural production without
prior treatment. Under such circumstances it is impossible to think about water supply
for human use.The contamination of surface water and groundwater in some regions is
cataclysmic. The quality measured at more than 400 flowing water-monitoring stations
indicates that they are ecologically degraded. Fertilizers seriously pollute half of all
natural lakes and reservoirs.

The dramatic events are followed by an outcry in the media, but after smaller incidents
the unrest among citizens is also growing in many towns and regions. Each year thousands
of public protests about water issues occur across the country. The vulnerability
of the water supply is increasingly becoming a political problem of significance. The
administration is aware of the problem and many hundred purification plants are
planned or under construction. But inadequate operation and management in existing
plants indicate, that a further investment in soft skills like management and negotiation
is needed.

Groundwater and Water Distribution

The depletion of groundwater in northern China is a serious problem and adequate water
supply to the big cities is a constant challenge. Massive urbanization and industrialization
demand much more water than the groundwater and natural water cycle can provide.
The surface water in northern China is naturally extremely limited and today in many
cases seriously polluted. Other alternatives have to be considered. The most effective
policy would be to reduce its use, especially in agriculture. The simplest method however,
appears to be drilling deeper wells and taking the groundwater from non-renewable
aquifers. Many of these aquifers suffer from natural arsenic contamination and affect the
health of millions of people. Due to the fact that many new deep groundwater resources
are tapped, the danger of poisoning is on the rise, besides the effect of further lowering
of the groundwater table.




