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PREFACE

With Resilience as the Driving Force of Design

Weir 36 Irrigation Area of Baisha Dike, Jinhua, was
successfully included in the World Irrigation Engineering
Heritage List in 2020. As the existing oldest weir diverting water
for irrigation in Zhejiang Province, it was established in AD 27.
The weir may irrigate 18,600 hm” of farmland across 45 km from
the most upstream Shafan Weir to the most downstream Zhongji
Weir, with height of water 168 m. The construction of the Weir
36 follows the geomorphic characteristics of naturally developed
mountain rivers of “terraces-deep pools”. A weir was built
downstream of each deep pool to reduce the impact of the weir
using the energy dissipation effect of the deep pool on the water
flow, thus stabilizing the bed of the Baisha Creck, and increasing
the water retention capacity of the weir during the dry months.
At the same time, “building a weir by deep pool” is conducive to
biodiversity conservation with a high value for regional ecological
restoration. Different from a rigid dam, Weir 36 is more suitable
to local conditions in construction mode. A durable regional
resilience system is constructed using a multi-stage construction
of weir by low impact intervention of both resilience and rigidity,
reflecting a traditional wisdom.

In the pre-industrial times, many radiating irrigation areas
were constructed based on agriculture and water conservancy,
thus forming an infrastructure system adaptable to the nature,
which supported local urban and rural development. With the
urban population highly concentrated and urban sprawl following
industrialization, infrastructure networks have intersected with
local industrial production quickly and conveniently for promoting
urbanization, which is changing the landscapes dramatically.

As with Britain and France, industrial revolution has
always been closely related to the development of cities. In the
United States with more land, this is more evident: the industrial
revolution has concentrated the labor force and promoted the
formation of the American urban system. The Charles River
estuary in Boston, as one of the most industrialized regions in
the United States, was a tidal salt marsh with two high tides a
day until 1820. In order to utilize the tidal power, T-shaped long
and short dams (Mill Dam and Cross Dam) were established at
the Boston Common and Back Bay along the river, connecting
the Gravelly Point, where there were rolling mills for industrial
and textile production, and two dams dividing the tidal swamp
into two basins with different water levels. At high tide, water
access to the high basin may be realized through the gate of
long dam (Mill Dam), and when the set water level was reached,
the water was discharged to the low basin through the gate of
short dam (Cross Dam), and then into the Charles River. In the
process, the water flow drove the rolling mill roller to rotate
continuously for 24 h. This natural force was utilized effectively,
and thus, the production efficiency was improved. This dam
project made Boston become an industrial center, but at the same
time, it changed the tidal marsh ecology at the Charles River
estuary. Specifically, the dam for water retaining prevented the
tide from cleaning the swamp, and the accumulated industrial
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waste turned it into a muddy zone, slowing the flow of water
through the basin, and thus, the roller of rolling mill became
unable to operate. By 1850, urban transformation had become
an urgent problem to be solved in the process of urbanization.
Back Bay reclamation project was initiated under the boost
of many factors. Subsequently, the polluted environment at
the estuary was brought under control, the area of the Boston
Peninsula was expanded, and in the original tidal marsh, the Back
Bay Commercial and Residential Urban Area and the Boston
Public Garden, together with Commonwealth Avenue, were
built. The land value of Back Bay was further enhanced, and
the Commonwealth Avenue became an important green way for
“Emerald Necklace” of future Boston connecting Boston Public
Garden and Boston Common.

However, the Back Bay reclamation project has reduced the
flood carrying capacity of the Muddy River, which flows into the
Back Bay, thus posing a potential flood risk to the southwest of
the city. Olmsted combined the flexible flood control function
of the Muddy River with peripheral flood zones as designing
the park, and integrated sewers and sluices for addressing
the flood risk. Thus, an estuarine peninsula with limited land
was fully expanded, and the original landscape was changed
greatly. The continuous construction has promoted an adaptive
transformation of the city to cope with risks in different petiods,
and formed a resilient infrastructure system integrating parks and
flood control works.

Contemporary urban is formed based on the demand of an
industrialized society for functioning: developed infrastructure
network, production workshop, office area, residence, and
corresponding open green space. For modern infrastructure,
there are advantages lying in an emphasis on efficiency and
standardized economic construction, but there is vulnerability in
responding to disaster and accident risks, and lack of resilience
and adaptability as well.

In a post-industrial era, there will inevitably be new evolutions
for an urban form supporting the operation of industrial production,
and so, it is necessary for us to rethink a new path for the
infrastructure to cope with disaster risk and reshape public space.
For regional development and people’s life, there is always the need
to cope with disasters and adapt to changing external circumstances.
However, as a matter of fact, high tides, floods, and hurricanes are
just natural phenomena, not disasters in themselves. What we
need to do is promoting our ability to deal with relevant risks.
Under global development background of climate change, carbon
neutral, and digital economy, with resilience as the driving force
of design we can repair damaged ecosystems, reshape public
spaces, and make our cities safer, more interesting, and more
vibrant jointly through combining rigid resistance with resilient
response.
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