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ABSTRACT

 Xinxing Harbour Village has a monocrop economy of shallow fishing, supplemented by subsistence farming 
within the village.  A single typhoon could possibly wipe out the entire village just by destroying their sole livelihood. To 
reduce the impact of the damage in the village caused by a typhoon or flooding, the first step would be to diversify 
the risk of economic losses by introducing new, high-value crops (i.e. transition to a multi-crop economy) with 
some located on higher grounds away from flood prone zones. As such, the village would then have an increased 
capacity to absorb shock and thereafter be equipped with the financial ability to invest in disaster and environmental 
infrastructure.

 The growth of the village is driven by contradictory forces – new houses are built next to old ones (laid in a 
structured layout) following a loose linear pattern (organic but haphazard). The current communal space is located 
in the north of the village isolating residents from the southern part. To unify the new and old communities and 
circumvent internal alienation within the village, there is a need to rethink where and how to build/enhance communal 
spaces.

 In response to the physical threat of typhoon and flooding, a diversity of measures are taken to alleviate the 
impact of natural disaster. Infrastructure for new economic crop such as oyster reef farming also doubles up as 
typhoon defence. Decentralised evacuation shelters provides support for villagers during the typhoon. Pockets 
of multi-function communal space located across the village protects homes by retaining flood water during the 
typhoon seasons, while functioning as social spaces for villagers for the rest of the year.
 

 In conclusion, our design philosophy is grounded in the belief that endowing resilience in a village community 
requires a three-prong approach that are inter related: economic resilience, social resilience, and disaster and 
environmental resilience.
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CONCEPTUAL STATEMENT

Following the two typhoons that hit Hainan Island in 2014, the imminent threat of 
typhoons to the coastal community at Xinxing Harbour Village is highlighted as a 
key issue to be addressed. Yet, upon closer observation, the topography of the 
terrain tells us a different side to this story.

Xinxing Harbour Village sits on a floodplain, which subjects the community to the 
threats of frequent flooding from the river at the back of the village, and faces the 
threat of typhoons from the coastal end. The village is sandwiched between two 
water bodies and thus faces threats from two disastrous water-based events.

During our field study, we also discovered a peculiar condition — despite the 
constant flooding problems posed by the river and the risk of typhoon on the 
western end, the villagers did not relocate to higher (and thus safer) grounds. In 
fact, the village was relocated to its existing site on the coast for the convenience 
of fishing. It was previously sited further inland. 

Evidently, this decision driven by pragmatic livelihood concerns further suggests 
that the root cause of the vulnerability of the community lies not in the risk of 
disaster but the risk of survival in economic terms.  There is thus a need to realign 
our priorities when designing for resilience in Xinxing Harbour Village. As such, 
we propose a three-prong approach to build resilience into the community of 
Xinxing Harbour Village : economic resilience, social resilience, and disaster 
& environmental resilience, so as to diversify risks faced by the village and to 
strengthen and unify opportunities for the village community by enhancing socio-
communal support.
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Conceptual statement on new housing 

The various working frameworks of resilience thinking in disaster reduction 
programmes are contradictory – one school of thought focuses on restoring 
equilibrium after a system is exposed to an external shock, while the other school 
of thought understands resilience as an adaptive system that moves to a new 
system state following each disturbance to the equilibrium. 
The first school of thought presumes that the existing system is necessarily a good 
model, thus restoration of its essential basic structures and functions is seen as the 
essence of resilience thinking. The competition brief expects a return to a previous 
state of equilibrium, the status quo, missing the larger question on whether the 
village should continue its expansion within the risk-adverse area at all.

Clearly, the second school of thought deems such an assumption questionable, 
insinuating that there is no such thing as a good model and thus the need for 
continual adaptive changes. Logically, the best way to resolve the issue of flooding 
is to relocate to higher (and thus safer) grounds, such as the adjacent hill on the 
southern end. This argument is again encapsulated by Manyena (2006) who writes 
that ‘merely defining resilience on the basis of minimum standards of development 
and relief may be an inadequate conceptual and practical application of the 
approach, which fails to realise people’s aspirations to be outside the high risk zone 
altogether’ (Manyena 2006:438).

Manyena, S. B. (2006). “The concept of resilience revisited,” Disasters 30(4): 434–450.
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ANALYSES  OF URBAN DESIGN, CONTEXT

SITE ANALYSES

Xinxing Harbor Village’s location poses it to threats of flooding from the river and 
typhoon storm surge from the sea.

In building resilience, we employ several strategies: construction of a dam 
upstream of the river, building community spaces, diversifying the local economy 
with introduction of aeroponics and oysters farming, introducing a new typology of 
housing on the hill slope at the south of the village, improving energy sustainability 
wih biogas, solar energy and wind farms, as well as building up coastal typhoon 
defence with reef balls.

EARTH DAM CONSTRUCTION

Construction of a dam upstream would help to regulate the volume of water in the 
river. In the 6 dry months in Hainan, the reservoir of water provides irrigation for 
crops, while in the 6 wet months, it helps to protect the village by reducing flooding 
in the village.
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VILLAGE COMMUNAL CENTRE AND MARKETPLACE

The village communal centre is located in the middle of the village. It facilitates the 
sales of catches from the fishermen and farmers, encourage interaction of villagers 
from the north and south of the village with facilities such as the clinic, meeting 
room, storage space for valuables and livestocks during typhoon, bus stop and 
play area.
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VILLAGE NODES

Communal amenities such as play areas, community halls, biodigesters and 
common kitchen are also created in courtyard and open spaces in the village. These 
pockets of spaces are connected by porous paved alleys in the village, which links 
the different social spaces in the village and improves accessibility within the village.

HILLSIDE HOUSING INTERGRATING WITH AEROPONICS FARMING

The hillside housings are formed by “spines” which contains functions 
shared among a group of 8 families. The clusters’ location on elevated 
ground protects residential houses and aeroponic farms located in these  
“spines” from threats of flooding.

village nodes and hillhide housing
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COASTAL FARMING, COASTAL DEFENCE AND AEROPONICS

The introduction of aeroponics and oyster farming helps to diversify the income 
source of the villagers. When disaster strikes and  one source of livelihood is badly 
affected, other economies will help to support the village in recovery.

Being on higher grounds, aeroponics farms on the terraced hillslope are protected 
from the threats of typhoon and flood from the river. Oyster farming adjecent to 
the jetty is also incorporated with defensive structures that attenuates waves from 
storm surge caused by the typhoon, forming a line of protection against flooding 
from the sea.

ENERGY RESOURCES & CLOSED-LOOP SYSTEMS

Tapping on the advantage of  windy condition of the village, a wind farm is set up 
on the opposite bank of the river facing the prevailing wind, which wind-powered 
energy to supplement  electricity source of the village.

BIogas energy, generated from the manure of livestocks such as pigs and cows 
through biogas digesters in proximity to the farmlands provides the village with 
local source of fuel for cooking. Bio-slurry from the biogas digesters is used in the 
fields as organic fertilizers.
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ANALYSES  OF ARCHITECTURAL DESIGN & PROGRAM
DESCRIPTION

The introduction of a new economy for the village helps to increase their resilience 
in facing disasters like typhoon and flooding. As the village is currently relying on 
fishing as their only source of income, the introduction of oyster farming will greatly 
boost their economy. 

A jetty extending out from the communal centre of the village connects the villagers 
to the deep sea. This provides a convenient way to transport the catch from the 
fishing boats to land as compared to currently where they will ride on motorcyles or 
bufflaos directly on the sea bed to get to the catch. 

It is also essential to provide toilet facilities on the jetty as there are several workplaces 
along the jetty. 

Facilities provided at oyster handling facility
- Toilets
- Resting Quarters Area
- Tea House
- Loading/ Unloading Bay

OYSTER HANDLING FACILITY
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JETTY PLAN +2.80m 

Oyster Handling Facility
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The oyster handling facility displays different functions of a space during different 
tide levels.

DURING LOW TIDE
Work can be carried out at the sea bed level where the oyster cages are filled with 
oyster shells. Workers tend to the cages with actions like flipping of the oyster 
shells and harvesting the mature oysters. Pulleys installed in the structure increases 
efficiency of the transportation of the oysters to the jetty level where actions like 
shuckling, drilling of holes in the shells and loading of mature oysters onto trucks 
can be carried out. 
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Section of workplace 
high tide +2.10m

DURING HIGH TIDE
As the lower level becomes inaccessible, work like deshuckling, drying of oysters, 
storage of oyster shells in the upper level cages can be carried out. 
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Oyster typically requires 2 weeks to grow from egg to spat and is required to be 
nurtured in a nursery with continuous water flow. A nursey is planned to be built 
on land behind the seawall and the spats will be transferred to the water to be 
attached to shell when grown.

Oyster reef balls are also placed before the deep sea line to reduce wave energy. 
Waves from typhoon crash onto the seawalls at the village and spill over into the 
village, causing floods and debris to destroy the ground. As the spillover is limited 
to less than 50cm above the ground, the introduction of reef balls is sufficient to 
improve the flooding situation during typhoon.

The oyster reef balls also generate spat generations which helps in the regrowth 
of oysters after they are harvested. Hence, the cycle of farming will gradually be 
naturalized. 

OYSTER HANDLING FACILITY

Oyster reef ball

Oyster life cycle

two weeks
two weeks 6-12 months
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structure of oyster cage wall workplace on seabed during low tide

Oyster cages are secured to the seabed with two 
reinforced steel columns driven in to the seabed at 
the two ends of each modular wall. These columns 
primarily support the weight of the facility above.
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BRIDGING PAST AND FUTURE OF XINXING HARBOR VILLAGE: 
CREATING COMMUNITY SPACES WITH RECYCLED MATERIALS

Some of the oldest houses in Xinxing harbour village are nearly a century old and 
are built of coral rocks and volcanic rocks. However, many of the old houses fell 
into disrepair, as there is little incentive to maintain them. Over time, many of the old 
houses are also demolished and replaced by new flat-roofed concrete-structure 
houses, which are more convenient to construct and expand.

Top: 
1. coral rock house
2. structure of old house in disrepair

Bottom:
3. courtyard with firewood
4. courtyard with obsolete water well
5. destroyed brick structures

COMMUNAL FACILITIES
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Using the bricks from the old houses from these obsolete houses and structures 
damaged in the typhoon, old materials can be transformed  into new facilities and 
socio-communal spaces for the villagers, such as playgrounds and community hall. 

The community halls serves as a gathering and activity space, prepares the village 
for the next disaster, and serves as storage space for emergency supplies and 
valuables and provide shelter for residents who do not have a 2nd storey in their 
own homes to escape from the floodwater.

The roof top of community halls is also used as a roof-top vegetable farm and it is 
a source of food for the village during the flood.

community spaces
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biogas digester and 
common kitchen

SHARED ENERGY RESOURCE: BIOGAS AND COMMON KITCHEN

Families with livestocks such as pigs can pool their resources together in a common 
pig pen, which are located together with biogas digesters. The biogas digesters 
recycles animal manure into biogas in a anaerobic process, where nitrogen, 
phosphorus and potassium are removed to produce biogas and slurry. The biogas 
can be used in common kitchens and household kitchens, which also reduces the 
villager’s need to store large amount of firewood in their courtyards for cooking 
animal’s feed. 

SHARED ENERGY FACILITY
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HILLSIDE HOUSING & FARMING
HILLSIDE HOUSING & FARMING

The hillside housings are formed by “spines” which contains functions shared among 
a group of 8 families such as such as shared kitchen, dining, storage, workshop 
and animal pen. As a cluster, families can pool financial resourcs together as a form 
of investment. Hence, the spine cluster respond to resilience by promoting social 
contributions, short-term profit economic sources and new residential environment 
atop a hill that is safe from disaster.
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Exploded Isometric 1:200
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aeroponics system

barley fodder for livestock

Aeroponics is the process of 
growing plants in air or mist 
environment without use of 
soil. The roots of plants are 
sprayed or fogged with a 
nutrient solution. The plants 
are usually houses in troughs, 
tubes or foam, with the leafy 
parts of the plants separated 
from the roots.

Aeroponics uses  considerably 
less fertilizers and pesticides 
than traditional agriculture. 
Crops reach matuarity faster, 
bringing higher short-term 
yield.
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