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ABSTRACT

China’s water resources are facing serious problems including
uneven supply and demand, frequent droughts and floods, severe
water pollution, and water ecosystem degradation. To solve

these problems, multi-disciplinary and multi-field research
cooperation, as well as multi-professional and multi-departmental
collaboration are required. The different disciplines that study water
resources should adopt new collaborative models that promote
effective communication between professionals, and that focus

on interactive integration in theory and methodology to achieve
disciplinary exchange. A thorough review of Sponge City programs
draws attention to policies, regulations, technical standards, and
institutional mechanisms needed for this exchange.
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Please briefly introduce the status and
core problems facing water resources in
China.

Hao WANG (hereinafter referred
to as WANG): China’s water resource
situation can be summarized as simply
too many people and not enough water,
uneven spatial and time distribution
of water resources, and frequent and
widespread floods and droughts. To be
more specific, the three aspects are as
follows:

First, there are inherent deficiencies
in China’s water resources. With a
continental monsoon climate, China’s
rainfall is unevenly distributed both
in space and time. More than 70% of
precipitation concentrated between
June and September, which causes
flooding and can easily lead to water
based disasters while hard to be used.
Geographically, there is sufficient
precipitation in southeastern China,
while rain in the northwest is scarce.
Another issue is the low per capita water
resources. Although China’s total amount
water resources reaches 2.84 x 10°m’,
ranking sixth in the world, and more than
90 percent of China’s water resources are
from rivers, the per capita amount is only
2,070 cubic meters, or less than one-third

of the world’s per capita water resources,
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lowering China’s ranking to 127th out of
192 countries.

Second, water resources often do not
match the rate of social and economic
development. Water resources in China
are distributed disproportionately, with
most of the water located in the south,
coast and mountains, rather than the
north, inland and plains, and where
more cultivated land resources are found.
For example, in north of Yangtze River,
with 64 percent of the total cultivated
land of China, but the river system there
accounts for only 19 percent of water
resources. To some extent, the conditions
of water resources affect the speed
and patterns of social and economic
development. Increases in population and
social and economic developments have
produced an acute mismatch between
social and economic conditions and
water resources. Imperfect engineering
systems in the north, northwest,
southwest and coastal cities have created
more serious water supply issues.

Third, new problems arise while old
problems remaining. Common natural
disasters such as floods and droughts
bring higher risks with increased
economic and social development. In the
context of urbanization, water pollution
and water ecological degradation have

intensified. Climate change and global

warming have reduced river runoff.
Extreme rainfall has occurred from time
to time. Water disaster events including
large-scale drought and urban flooding
have increased. In this context, new
challenges have born from original
problems such as flooding, shortages,

pollution, and sediment deposition.

Cooperation among professions is
needed to address water-resource issues.
Could you share recommendations for
effectively establishing communication
between professions, based on your
academic and practical experiences?
Whether there is a recommended work
frame or method?

WANG: Working alone is no
longer possible in modern research.
Scientific research resulting in significant
innovation is the result of multi-
disciplinary, large team collaborations. It
is urgent for us to pursue collaborative
innovation, and there is no single
working framework or method for
collaborative innovation. We should
explore suitable and innovative
coordination model in practices. My
personal position on collaborative
research includes the following:

1) Ideas and paradigms of research

are different between disciplines.
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Disciplines should learn from each other
while respecting other’s research ideas
and paradigms. If one sticks to his own
subject rules, refusing to learn from other
disciplines, it is easy to cause unnecessary
misunderstanding.

2) Addressing practical problems
should be the starting point for scientific
research, especially engineering research.
Regardless of methods, if different
disciplines share the common goals,
cooperation can be realized.

As a hydrologist, what is your advice
to landscape architects?

WANG: Hydrological modeling
simulates compound systems of natural
hydrology and social hydrology, and
is often quite complex. Landscape
architects need to know and understand
only a few basic figures and concepts,
as well as the results of the models. For
a landscape architect, it is important
to always consider water, as it is the
lifeblood of all creatures and the soul of
the landscape. Water has no fixed form,
which creates diversity in the landscape,
and is one of the most important factors
in achieving sustainability.

Hydrology emphasizes scale,
including spatial and time scales.

Landscape architects therefore need to
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pay attention to correspond the design
types to the hydrological systems
under these two scales. For the spatial
scale, the watershed scale corresponds
to regional scale of the landscape;

the river to the waterfront landscape;
the low impact development to

the rainwater garden. For the time
scale, hydrological system ranges
from a hundred years water cycle

to instantaneous flood peak. To
understand the relationship between
these scales is to balance nature with
design.

Surface runoff, soil erosion, non-
point source pollution, soil moisture,
and shallow groundwater, along with
associated rainfall, temperature, and
rainy season distribution should be
understood by landscape architects
designing large-scale projects. Water
use, discharge, flow and quality, all
effect urban landscape systems. Not
only are urban landscape systems
bounded by the urban hydrological
cycle, but they also play an important

role in improving urban water cycles.

Taking advantages from sponge
city construction, how could we
promote multi-professional and multi-
departmental collaborations in solving
water system problems?



WANG: Distributed urban
hydrological models can systematically
diagnose and evaluate the three aspects
of sponge city programs, including
urban flood water, pollutant source
and accumulation, and rainwater
control and use, and help to identify
specific sponge city needs. There are
three major ways to realize sponge city
construction, depending on diagnosis
results and construction needs: eliminate
waterlogging for the “quantity,” reduce
pollution accumulation for the “quality,”
and achieve supply and demand balance
for the “utilization.” The result balances
three aspects of the urban water system,
namely, water capacity discharge and
viscous flow evacuation, pollutant
generation and reduction, and rainwater
control and water demand. In short, the
basic idea of a sponge city is to “create
a piece of sky parallel to the land,” that
is, “local rainfall to be consumed locally;
balance water in zones, and establish
systematical couplings.”

Based on urban water circulation
science, and the complexity and
particularities of China’s water problems,
sponge city construction generally
embodies the complex, comprehensive
and systematic urban water problem
management. Sponge city construction

can include multiple aspects of water
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management, including urban planning,
flood control and water drainage, water
resource protection, water pollution
control, and ecological restoration.
Research and construction requires
cooperation. There are several aspects
through which we can strengthen
sponge city construction. First,
improving policies, regulations, and
technical standards can highlight the
convergences and overlaps of different
design profession. Then, reforming and
establishing related mechanisms help to
promote cooperation between different
professions and departments. Finally, a

focus on regulatory effects of government

and marketing can help to regulate and
control the communication between

different professions and departments.

How could current sponge city

construction improve?

WANG: The current lack of
a multi-department coordination
and authoritative unified command
mechanism needs to be improved. We

need to coordinate planning, water,

housing and construction, transportation,

environmental protection and landscape
departments to achieve systematic and
comprehensive sponge city construction
management. We also need to look

at watersheds, regions, and cities to
scientifically verify sponge city plans.
There are currently varied

understandings of the basic meanings and

core ideas of sponge city construction.
A sponge city construction is essentially
a kind of urban development method
where the systematic management of
urban water is the most important.
Sponge city is better suited to meet
China’s urban water problems than
mere low-impact development, and
we should pay attention to the actual
water problems of Chinese cities when
interpreting and understanding sponge
city construction.

Third, fragmentation and
engineering-led construction have
resulted in green-washing and an
anxiousness for quick results. In some
cases, sponge city construction has
been split into various projects, and as
such fragmented construction does not
come into play. At other times, local
conditions have been neglected while
leading to sightless tasks. Sponge city
construction requires being fully aware
of our country’s vastness, and of regional
physical geography and local socio-
economic situations.

Finally, the lack of policies,
regulations, and technical specification,
standards, and personnel. Sponge city
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construction policies and regulations

are lack of definite assessment system
and standards, and have blank in
corresponding technical regulations and
standards — some of the existing being
merely local and non-mandatory. Our
sponge city construction research has
shown problems exist at multiple levels,
including in scientific research, personnel
training in planning and design, and
engineering technology. Research efforts
need to be intensified to carry out in-
depth personnel training in planning and
design, and engineering technology.

What is your “ecological sponge
watershed” concept? And what is the key
to achieving the balance of nature-society
water system in this concept?

WANG: Ecological sponge watershed
construction takes multi-process water
cycle as its main line, gives full play to its
natural regulation effect of water cycle.
It regulates water and land resources
development to reduce disturbances
to the natural water cycle. Ecological
sponge watershed construction
systematically approaches surface
gray water infrastructure (reservoir,
embankment, channel system, pump
stations, and wells) and green water
infrastructure (woodlands, grasslands,

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS

and wetlands) to build the soil reservoirs
and groundwater reservoirs. It integrates
new information technology to realize
the surface-soil-underground regulation
satisfying quantity-quality-sediment-
ecology requirement to solve water
problems. The ecological sponge river
basin concept brings together the ideas
of “mountain, water, forest, farmland,
lake” as proposed by General Secretary
Xi Jinping. It also keeps in harmony
with ecological evolution and land
suitability, and establishes sound and
healthy ecological services in the river
basin, which in turn, optimizes the land
use and promotes green infrastructure
construction.

Ecological sponge watershed pays
full attention to the natural-social
joint regulation. In the construction
of traditional water networks and
natural water systems, it focuses on
the regulation of rivers, lakes and
other surface water cycle through the
construction of water conservancy
projects. While the effect of such water
conservancy projects is undeniable for
watershed management, the social forces
effecting the watershed scale are still
very small. Because of intensive human
activities, water system management
requires nature-society cooperation.

The key to achieving a balance
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between nature-society water systems

is elimination of hydrological extremes
and systematic governance. The current
unhealthy nature-society water cycle
system is the result of the extreme
processes in the natural water cycle, such
as floods and droughts. When human
requirements do not align with natural
water cycles, ecological disasters often
result. The construction of ecological
sponge watershed is meant to give

full play to natural regulation ability,
enhance the comprehensive regulation
effect of the watershed, and to encourage
functioning and healthy watershed while
conserving “mountain, water, forest,
farmland, lake” community functions,
eliminate the hydrological extremes

in the basin’s natural water cycle, and
achieve the optimization of natural-social
water cycle. LAF
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