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SHENZHEN, China  The plaza outside Shenzhen's Mass Sports Center looks like any you can find in Chinese cities. But
if you look closely, you can still see a critical difference.
Unlike most infrastructures in China, the plaza here has no drains. When rain falls lightly, the water either filters down to
the underground through permeable pavements or is soaked up by gardens designed to catch rain. Almost no rainwater
flows into street gutters around this plaza. During a period when many big cities  most recently Houston  are
experiencing extreme rainfall and major flooding, the innovations show in a small way the kinds of preparations that may
be needed.
The plaza is one of the showcases for China's ongoing efforts to redesign its cities. The country used to rely on drainage
systems to remove rainwater. But as extreme weather events increase, Chinese city planners have begun to give equal
attention to new climateresilient urban designs.
Chinese cities are suffering from floods more often than
most. A quick Google search can lead to striking
images of floating cars on the streets in big cities such
as Beijing and Shanghai.
Experts say that climate change has played a role in
the increase of urban flooding, producing more rainfall
during shorter periods. Besides that, rapid urbanization
has outpaced stormwater removal. Although China's
drainage networks extended to reach 288,838 miles as
of 2013  20 times longer than that of 1981  it still
can't catch up with the fast expansion of Chinese cities.

Tourists lining up outside Beijing in August 2012 for a walk on the Great
Wall were hit by one of the worst cloudbursts in 30 years. Flooding
stopped their tour. Photo courtesy of Flickr.

At the same time, many cities in China face a serious
water shortage. Of 657 cities assessed by the Ministry
of Housing and UrbanRural Development, about half
are considered water scarce or severely water scarce,
according to the standards of the United Nations, state
owned media Xinhua News Agency reported.

The need to confront both water shortages and urban
flooding has created a huge headache for Chinese city planners. But it also has became an opportunity to introduce a
new urban design.
Known as "sponge cities," the new design aims to build up infrastructure to collect excess rainfall and integrate flood
control in urban planning. As a result, cities will not only be able to deal with too much water, but also reuse rainwater to
ease their thirst when there is not enough water.

President Xi Jinping takes an interest
The concept of "sponge cities" became so popular in China that it caught the eye of no less than Chinese President Xi
Jinping. In 2013, Xi called for strengthening the development of "sponge cities" in his speech to urban planners.
Earlier this year, the Chinese central government pledged to provide billions of dollars in financial assistance over the
next three years, in an effort to help 16 cities morph into "urban sponges." Besides the selected pilots, other cities in China
have also carried out their own experiment.
Here, in the Mass Sports Center of Southern China's Shenzhen City, developers have developed an area of 118,403
square feet with porous bricks and floodtolerant plants. When it rains, the permeable pavements and rain gardens soak
up most of the rainwater.
Some collected water will infiltrate into the subsurface soil, recharging aquifers, said Tang Weizhen, an engineer at the
Urban Planning and Design Institute of Shenzhen, which has helped design the project. The rest will percolate down to a
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Urban Planning and Design Institute of Shenzhen, which has helped design the project. The rest will percolate down to a
cistern buried below the plaza and then be used for irrigation or cleaning, Tang added.

In an average rain year, this design helps harvest about 10,000 cubic meters of rainwater  a precious resource in the city
where more than twothirds of its water supplies are imported. Since the design can absorb stormwater, it also helps ease
the burden that heavy rains have posed on the city's drainage systems.
While the buildup of "sponge cities" does not mean the end of constructing gray infrastructure  a term used by urban
planners to describe street gutters, storm sewers and other traditional methods of dealing with rainwater  experts say that
it does reduce demand on costly drainage systems.
Take Central China's Changde City, for example. By replacing 15 percent of its impervious urban areas with rain gardens
or socalled bioswales  vegetated gullies designed to retain stormwater  the city had to upgrade only half of the
drainage network that traditional solutions would require. Yet it achieved the same capability to withstand heavy rains,
said Peng Chiyan. He is a project manager of Wasser Hannover GmbH, a German company that advises Chinese cities
on sustainable water management.
Peng said that such transformation not only helps reduce the construction cost, but also helps improve water quality since
silt and pollution are removed from stormwater runoff by bioswales and rain gardens.
According to Peng and others, China needs "sponge cities" badly, but scaling up remains a challenge. For one, although
the country last year issued a technical guidance, this is far from enough for Chinese urban planners to figure out how to
build cities like sponges.
In addition, the buildup of "sponge cities" requires cooperation among landscape designers, road builders, drainage
solution providers and many others. However, it is difficult to get different authorities to agree on the same approach.

Financial woes and cursing neighbors
And because hundreds of cities have already been built in China, how to integrate the new urban design with existing
infrastructures is becoming another troublesome question.
Zhao Yang, general manager of Beijing Yuren Rainwater Ecotechnology Company Ltd., said that although developing
watersensitive projects does not necessarily drive up costs, retrofitting existing infrastructure often does.
And the additional investment is not the only hurdle, Zhao said, adding that it also takes time to improve technical know
how and forge skilled workforce. On top of that, project developers find it difficult to get Chinese citizens on their side as
upgrading urban infrastructures could result in inconveniences.
As Zhao explained, drivers complained about worsening traffic because some driveways were closed for retrofitting, and
families were not happy, either, due to noise and dust caused by renewing their residential buildings.
But some urban planners believe that the resistance could fade away as "sponge cities" speak for themselves. Zhao
Jiang, president of Zhenjiang Urban Planning and Design Institute, knows this better than others, because he has
witnessed a sea change in attitude toward his work.
"It is challenging to roll out retrofitting work in existing urban areas, particularly in residential areas," said Zhao, whose
institute has been helping Zhenjiang, a city 143 miles east of Shanghai, to embrace the new urban design.
"Every time I went to the retrofitting site, I got cursed by residents there," Zhao recalled. He said that such hostility lasted for
a while until a recent rainy day.
"It was pouring rain, but residents there did not see their neighborhood being overwhelmed by rainwater as it used to be.
Since then, they no longer complained. Instead, they became our supporters," Zhao said with a smile.
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