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In 2013, the typhoon Haiyan was one of the strongest tropical cyclones ever recorded, devastating great parts of 
Southeast Asia. The typhoon gave rise to the assumption that climate change has an impact on recurrent stark 
wind events along rising sea levels. Due to the effects of climate change, the fisher village of Xinxinggang  which 
is located in this typhoon-prone region, is dealing with natural hazards,  such as storm surge and flooding. In order 
to support Xinxinggang to cope with these increasing natural disasters, the urban design approach  focuses  on 
the vulnerable shore community, as the nimbus is to become a “safe-to-fail” (Jack Ahern, 2011) environment. 

In addition, the local community can increase its “resilience”. The UN describes resilience as a system, in which 
communities or societies exposed to hazards are prepared to resist, absorb and recover from the effects of a 
hazard in a timely and efficient manner, including the preservation and restoration of its essential basic structures 
and functions.

For the sake of assisting the village in setting up a “safe-to-fail” environment and increasing their resilience, the 
proposal “technature” by the team of the German Technical University of Darmstadt applies a holistic approach to 
the shock of climate change, as well as to social and economic shifts. The priorities lie on the creation of alterna-
tive income sources, novel business models and socio-ecological cooperation with the Hainan University, as water 
treatment, reforestation, and creek naturalisation is pivotal. The village’s natural slope is to be strengthened and 
heaped, while new model homes are being introduced to the community. Training on waste management and biodi-
versity are just as important as space for leisure and recreation.

Xinxinggang long-term synergies shall encourage the fisher village to become a green spot for ecological, water-fo-
cused research and living experimentation of sustainable, low-scale maritime economics.

ABSTRACT

Ahern, Jack: From fail-safe to safe-to-fail: Sustainability and resilience in the new urban world, Dept. of Landscape Architecture and Regional Planning, University of Massa-
chusetts Amherst, Amherst, United States, published in Landscape and Urban Planning Available/ www.elsevier.com /locate/landurbplan; online 4 March 2011

United Nations Office for Disaster Risk Ruction; describing the term resilience:  http://www.unisdr.org/we/inform/terminology - 29.05.2015
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Xinxinggang is a village located on Hainan, a province of the Peoples Republic of 
China. The site is at the western hinterland of the provincial capital of Haikou. 
The main local culture and livelihood is premised on small scale farming and 
shallow ocean fishing. 

Typhoon events occur twice a year along consequent infrastructure destruction 
leading to a disruption of the fishermen’s income. Recurrent flooding destroy 
the exposed lightweight construction parts of Xinxinggang. Also aspects such 
as outdated wastewater infrastructures as well as waste management issues, 
are both leading to hygienic problems and environmental pollution around the 
coastal area. The absence of second income sources besides fishing and the 
disease-prone monocultures reveal the immanent economical vulnerability of 
Xinxinggang.

“Technature” is a design approach using low tech measures to stir environmen-
tal diversity. The proposal regards the fisher village as a conceptual nucleus 
that needs an invigorated membrane. Xinxinggang is regarded as the core, from 
which the communal heart beat spreads its vibrant pulse to the surrounding 
body of nature. In this social-ecological system buffer zones are conceptualised 
to shield the raw vulnerable community.

The most important aspects for the structural resilience measures applied are 
the global sea level rise and the geographic location of Xinxinggang, a natural 
slope that flattens on the north and east side. The new average high tide levels 
up to 0.5m above the existing coastline (Newman 2009). The village will under-
go landscape reclamation at crucial strategic points. Small off shore islands 
will be generated to function as wind and wave breakers. At the back of the 
village wetlands for natural sewage along the renaturalised canal for retention 
are seen as a low-tech option.

TECHNATURE  |  INTRODUCTION

phase 1

phase 2

phase 3
http://cdn.phys.org/newman/gfx/news/hires/2009/curveshowing.jpg - 12.06.2015
http://www.hainu.edu.cn - 12.06.2015
http://chinadevelopmentbrief.cn/ngo-region/ngos-in-hainan/ - 12.06.2015
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The first buffer zone is to be seen as a buckled green belt, surrounding the villa-
ge. The installation of a mariculture-plungeing system can keep the fishermen 
from losing their fish during typhoon season. The system can be retrofitted im-
mediately with the existing mariculture. It operates at a depth of 7 to 9 meters 
where the fish can be fed through self-dissolving food bags.

The mangrove farm is ideally located at the northern tip of the village close to 
the river delta. It serves as a protection, while providing both a supply of trees 
for the small offshore islands and an additional source of income as the trees 
can be exported. An education centre will host trainings on the biosphere of the 
region, along the natural trail path for further interactive learning. 

Vis-à-vis of the coast offshore islands will be generated with a combination 
of bamboo fences and natural sedimentation, while the mangroves work as 
windbreakers. In a second step the small sand platforms are mechanically 
heaped up to a safety height of 4.00 meters. The lagoon will be dredged and the 
surpass sand is used to build up the islands. The constant water level in the 
lagoon can store boats. In mid-term future those islands can host houses for 
accommodation.

The built environment is planned as a constructive buffer. Initially the existing 
houses shall be upgraded and new infrastructure offered. The model house 
incorporates local construction methods and current aesthetic values. It has 
floodable ground floors and water-resistant corners. Hinged windows provide 
ventilation.  The house concrete core contains all installations and provides 
structural stability during earthquakes. The upper is planned to be a multi-pur-
pose area in case of a hazard. The roof top has a small garden and serves as a 
potential rescue area.

PHASE 1  |  INITIATION
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Ecological polycultures with self-preserving life cycles shall replace the mono-
cultures. Multilevel basins for breeding fishes, scallops and algae, along additio-
nal platforms for agriculture and animal farming can diversify both environmen-
tal and economical resilience.

Upstream subsurface wetlands and retention basins can be used to filter the 
sullage after it passed the ecodepot, where the wastewater is processed. 
Garbage is collected in the village and recycled in order to resell the reusable 
materials. The ecodepot provides autonomous backup energy.

To protect the expanding village from flooding, a constructed dam confines the 
realm of growth. The backbone with its infrastructure is part of the new eva-
cuation route. It would be elevated, pass the new located clinic and an evacua-
tion spot and it would be connected to a new bridge. The adjusted coastline and 
the dam would be heaped to a safety height of 4.00 meter above sea level.

PHASE 2  |  STABILISATION
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The priorities are social-ecological cooperation with the Hainan University and 
NGOs to implement an eco-based tourism by providing seminars and on site 
practical experience. A reference would be the China Mangrove Conservation 
Network, which encourages government, business, and the public to carry out 
coastal wetlands conservation through establishing a platform for capacity 
building, resource sharing, and model advocacy. Model homes will be examined 
and introduced over time. 
The shipyard in the north shall be extended, from which maritime products and 
mangroves can be sold.  Attached hereto are small factory buildings and cold 
stores, to enable on site production in order to increase the output.
The creek to the east of the village shall be renaturalised. Trees along the river 
shall improve the water quality. In addition it is also a fresh water fishing rese-
arch area.
On the offshore islands additional self-sufficient building typologies are provi-
ded. Photovoltaic modules can be folded and protected during extreme weather 
events. The islands are connected to the promenade through a boardwalk. 
The coastal line shall be strengthened to become a promenade. To the north 
are sports’ facilities and a floating platform for events with opposite seating 
on the coastline. The new centre can be a new flood resilient tea house, inclu-
ding a public cybercafé. A communal fish market can be located to the south 
being accompanied by a food court. Two bus stops should be planned along the 
promenade.

The idea is to grow into a financially healthy village with a clean environment, 
while depending less on fishing in the future but on a more knowledge based 
ground of income. Education and training programs shall demonstrate best-
practice in dealing with environmental challenges.

PHASE 3  |  CONSOLIDATION

CONSCLUSION



technature  |  tu darmstadt |  germany team B

9

SITE PLAN


