


Vegetations are planted along fish ponds and the Polo River to form green belts. Local plants like 
Cattail, Bulrush are planted to purify water and plants like Nipa and bamboos can also be utilized 
for slope protection and constructions.X Ark Committee
Transformed from the Community Mortgage Program, X Ark Committee gets funds from the 
government and banks and provides new residents with loans . Different from the CMP, it engages 
more in operating and managing the commnity. To protect the environment, it is responsible for 
garbage collection and sewage treament supervision. To revive fishery economy, it provides jobs 
and training for fishermen. People can also get pay for participating in building houses in the 
community. And when disasters happen, the X Ark Committee will organise emergency evacuation 
and provides shelter for refugees.
Take a typical community selected (highlighted in orange, Figure 1) in the site for an example. The 
construction process is feasible and based on the idea of displacement. According to local materials, 
the selected area in Pariancillo Villa belongs to the area where most informal settlers located, a 
number of who now live in makeshift houses alongside the waterline, which are prone to disasters 
such as typhoon. Project xARK aims at improving the living environment of the community here by 
replacing the squatters (Figure 2)with affordable new floating houses. 
The construction process will combine strategies from macro scope to micro scope. Firstly, starting 
points (Figure 3) are located near the existing transportation system., thus construction materials 
and waste can be efficiently transported to the STP site of the city. Temporary floating transition 
public buildings mentioned above will be used in the house-replacement process (Figure 4). People 
of the squatters will be instructed to live in the building for a series of time while their new 
houses are being constructed. Simultaneously, the waterline will being reformed and separated 
ponds will be inter-connected, with green belt project started. The natural environment will be 
enhanced by such methods. When the new housings are built, settlers will be transmitted to their 
new dwellings which is more resistant to disasters. Moreover, the public building can be used to 
house next groups of settlers. 
Step by step and little by little, the final outcome of a revived community will be like Figure 5, 
with reformed transportation system, new bridge, green belt, activate water bodies and strengthened 
residence.

ABSTRACT
Based on the status quo of the site, Project xARK focuses on three aspects, ecology, economy and 
society, to improve communities’ resiliency when faced with disasters. In each aspect, strategies 
are applied within capacity from macro scope to micro scope. Ecological methods such as 
activation of existing dead water bodies and planting protective green belt alongside waterline 
aim at purifying the Polo River and improving the natural environment. Economic strategies are 
specifically for fishery upgrading, which the site owns as an emblem, with small family business 
in the community proposed to mitigate the unemployment problem and variable fishery methods 
suggested to improve the production of aquaculture, hence the strengthen of economic resilience. 
As for society, xARK introduces an updated version of the existed CMP (Community Mortgage 
Program) to invite informal settlers as well as people living in makeshift houses to participate into 
the newly constructed community that is more comfortable, resilience and environmental-friendly 
to live. Physical supports are demonstrated in every sections, such as morphological-suited houses, 
vernacular materials and feasible building technologies. In the long run, Project xARK is supposed 
to transit weaknesses of the site into strengths, by which it becomes an ark for the disaster-
threatening area city Valenzuela, even for the Metro Manila.
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VISION
After frequent floods in Valenzuela, Farmlands on the site were 
transfered into fish ponds in the last century. However, as the area of 
fish ponds is shrinking, the relationship between human and water is 
intensified. 
Our project serves as an “Ark” physically and socialy  to protect and 
shelter people from natural disasters. Besides enhancing and innovating 
phsical state of the community such as local houses, the project also 
aims to revive fishery economy to establish a sustainable and resilient 
community in a susceptible area.



Located near the Manila Bay area, 
the site is surrounded by the 
Mecauayan  River, the Tullahan 
River and the Polo River, it is easy 
to be affected by the tide and flood. 
Tropical cyclone brought by the 
typhoons and rainfall bring housing 
security threats

After FLOODTIME(over 2m): Close 
the flood gate, pump the water 
hierarchically out to Meycauayan 
River.

During PEACETIME: Open the flood 
gate, the activated fishponds have 
the same water level as Polo River.

Dur ing FLOODTIME( lower than 
2m): Close the flood gate, pump 
the water hierarchically  out to 
Meycauayan River

During FLOODTIME(over 2m): Close 
the flood gate, but flood still flow 
over the dike.

The waterways are graded into 3 levels in order to discharge the flood. 
Dikes and water pumps will also be strenthened or newly constructed.

Most of the fishponds that near city 
centre are being polluted. 

Widen or open up waterways 
between Polo River and eutrophic 

The eutrophicated fishponds will be 
activated,and it also becomes the 
inundated area.

After FLOODTIME(over 2m): Close the 
flood gate, pump the water 一级
一级的 out to Meycauayan River.



Green Dune - Polo River Section: Concrete flood wall as well as green dunes are built to resist 
against flood . Vegetations are planted to purify water and enhance the embankment.

WATER QUALITY IMPROVEMENT

Green Belt - Fish Pond Section: Local species of plants as well as ecological floating beds are 
utilized to purify the waterand protect the slope.



FLOATING DOCK UNIT

fLEXIABLE ARK FOR VARIOUS APPLICATION

900KG/UNIT1500KG/UNIT
900KG/UNIT

BEARING CAPACITY
After calculation, 1500KG can be load in theory 
for each unit.
It will be used to afford the house and the 
living activity.

BEARING CAPACITY
After calculation, 900KG can be load in theory 
for each unit.
It will be used to afford the fish production and 
the rescue during the disaster.

UITIZATION
We can connect different parts using  Metal locking.

UITIZATION
We can connect different parts using rope.

BEARING CAPACITY
After calculation, 900KG can be load in theory 
for each unit.
It will be used to afford the fish production and 
the rescue during the disaster.

SUBSTANTIAL POLES
Solid foundation to face the flood & earthquake 
disaster



FLOATING SYSTERM

PEACETIME

People can sun dried fish with the flexiable 
dock

FLOODTIME

The house will float and people can escape 
using the flexiable dock.



PASCAL -1020.2

-490.2

60.0 75.0

379.6

ANALYSIS OF STRUCTUAL
The roof is easy to be throwm.
The wall is easy to be broken

Analysis of Construction

Simulation under 40M/s

STABLE DFOUNDATION FOR STRUCTURES
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CCI Steel
Length:1040mm
Square Steel

Cocoa wood

Striated Lime Bamboo
Maximum Height:  8000mm
Culm Diameter: 40mm

Phillipine Green Bamboo
Culm Diameter: 50mm
Maximum Height:  1200mm

Sikkim bamboo
Maximum Height:  1800mm
Culm Diameter: 120mm

Jute Rope
Length:1500mm
Diameter:5mm
Nipa



 

Demand for upgrading of inland fish aquaculture, we focus on the procedure of the whole fishery industry and transform it into architecture space.

Including wharf and capture, refrigerated space, raw fish and canned fish products processing, packaging and transport. Starting from the capture,or-
ganize the collection from households own dock cages and terminal block adult fish farmed fish get into too much of the harvest is placed in the 
freezer cold storage preservation, and the rest are running to the processing module, unified management to ensure that the processing module the 
quality and safety of fish by-products, after completion of the CARICOM fish product exports were unified packaging and transportation
To take advantage of large area running water activation zone of block farming
Unified management and technology education to the formation of farming demonstration area provides year 6 fishermen settlements received 
income production cycle

RESIDENTIAL



Public space classification
Public space is divided into three levels
level 1 ( ~ 2 hectares ) : Floating City Center ( Park processing plant )
level 2: Production Community Center ( ~ 1 ha) ( a collection of small fish 
storage and processing capacity , learning centers , health centers )
level 3 : Tourist polo River Landscape Platform ( ~ 0.3 ha ) ( recreational 
fisheries space : airbnb, restaurants, fishing activities )

A different number of pontoons provide the basis for stitching
Such a modular sub- community center built on a pontoon
In concrete pontoon -point basis , the upper structure of the local rich 
cocoa wood based structure, the use of prefabricated modules in a non- 
unified subtype mountain wall plate or locally produced bamboo wall ( 
according to building function ) as an enclosure , supplemented by the 
corresponding C -shaped steel or wood as a peripheral support reinforce-
ment , internally mounted light bamboo wall, the spatial division , consisting 
of the formation of unused space

Adjustment of farming methods
Single fish farming into large-scale fish farming combined with running 
water and block

TRANSPORTATION



simplifying the selling system by 
gathering the product in the 
community center to ensure the 
quality. And a daily open space 
trade can be done .The rest of the 
fish can be stored in the cold 
storage or made into product or 
transported to polo market or 
other bigger market. Multiple 
choices are given to the fishermen 
which can ensure their profit and 
the quality of the fish product.  



 Flood  
The City is facing land subsidence and multi-
faction. It is below sea level and practically also 
along the coastal area.
 According to Valenzuela City Pre-Feasibility 
Study on the Integrated Flood Risk Management:
The City of Valenzuela is located in an area 
which is susceptible to frequent typhoons 
and intense tropical storms. The topographic 
characteristics show that about 25% of the City 
is below sea level making natural drainage very 
difficult. Besides the localised drainage problems, 
Valenzuela experiences heavy flooding when 

Reaserch Material

Typhoon 
The Philippines sits on the western rim of the 
Pacific Ocean, the most active area for tropical 
cyclones because of the vast expanse of deep, 
warm ocean water. The country comprises 
more than 7,000 islands, leaving plenty of 
exposed coast at the mercy of wind and 

earth dikes along Meycauayan River and along 
Santolan River under the jurisdiction of other 
cities, are breached. Tidal flooding is also known 
to occur in some of the downstream areas of 
the City.
Pictures on the right side illustrate that the 
site is situated in a flood prone area with an 
average flood height of 1-2m.  There are 4 
pump stations in the north part and 4 more 
near the Barrangay Polo.However, people still 
suffer from frequent floods owing to disorganised 
drainage system and the lack of flood  walls.

rain… An average of eight or nine tropical 
cyclones make landfall in the Philippines each 
year… (In 2013) Super Typhoon Haiyan made 
landfall south of the capital, where it severely 
devastated the city of Tacloban, and then 
struck the Central Visayas. 



Drainage System
There are several large drainage channels that 
drain Valenzuela City and discharge mostly 
towards the northwest to the Meycauayan River. 
The Polo, Coloong, Lingahan, and
Longos Rivers are the most important of these 
drainage channels. The Polo River also drains a 
small area to the Tullahan River. These channels 
discharge at the lowest end via sluice gates 
and pumping plants. They are unable to drain 
by gravity when the two principal rivers are 
high.
 Interior drainage is a real problem for 
various reasons, but mostly because  there is 
insufficient pumping capacity on the major 
drainage channels,  secondary drains are too 
small and water must travel long distances to 
join the main drainage channels,  culverts are 
blocked with rubbish and siltation,  tertiary 
drains along the sides of the roads are also 
blocked with rubbish and silt, and  depressed 
areas .

Pump stations by the Mecauayan River Pump stations near Barangay polo



Ongoing projects
To protect the area from floods and enhance 
the connection among different areas, Project 
Valenzuela-Obando-Meycauayan Road and Project 
Obando-Mecauayan are established. A 8km-
road will be built between Valenzuela City and 
Obando City to protect Valenzuela from frequent 
tidal floods.What's more, there are 8 ongoing 
packages to control floods. On the site, there 
will be more pumps and concrete box culverts.

Project Obando-Mecauayan 

Project Obando-Mecauayan  Section

Ongoing Project Valenzuela-Obando-Meycauayan Road



Water Quality 
Water in the Polo River and fish ponds are 
polluted and reduce the production of fish. 
There is no organised drainage system in the 
site and people are suffered from frequent 
floods. There are many households without 
access to safe water and fish kill happens.

Transportationa



Fishery

Fishery and Aquaculture in Philippines
In 2012, the Philippines ranked among the 
major fish producing countries in the world with 
a total production of 3.1 million tonnes of fish, 
crustaceans, mollusks and other aquatic animals. 
Aquaculture contributed 790 900 tonnes, or 
25.4 percent, to the total fish production. Much 
of its production is consumed locally with per 
caput fish consumption amounting to 32.7 kg in 
2011. In addition, the Philippines is the world’s 
third largest producer of farmed seaweeds with 
a production of 1.8 million tonnes in 2012.
The fisheries and aquaculture industry employed 
an estimated 1.5 million people in 2010 
nationwide; with fisheries accounting for more 
than 1 million. The fishing industry contributes 
an estimated 1.8 percent (valued
at 196 billion pesos) to the country’s Gross 
Domestic Product (GDP) at current prices, 
respectively in 2012.
Located in the typhoon belt, the country is 
usually affected by 15 and struck by five to 
six cyclonic storms per year with other natural 
hazards .Major environmental issues include 
uncontrolled deforestation especially in watershed 
areas, soil erosion, air and water pollution in 
major urban centers, coral reef degradation, and 
increasing pollution of coastal mangrove swamps 
that are important fish breeding grounds.

Fishing communities
Fishermen are still the poorest in the nine 
basic sectors in the Philippines with a poverty 
incidence of 41.4 percent according to the 2009 
Poverty Incidence for Basic Sectors report of the 
National Statistical Coordination Board. 
In the year 2000, households whose heads 
were fishers had a significantly higher poverty 
incidence than households in general. Their daily 
income was roughly the retail value of 2 kg of 
fish. Low incomes can be attributed to declining 
fish catch, estimated to be about 2 kg per day, 
down from the 20 kg per day that was the 
average catch during the 1970s.Households in 
the fishing industry had lower education levels 
than households in general. In addition, fishers’ 
households had less access to basic necessities 
like safe water, sanitary toilets and electricity 
than other households, and were more likely to 
live in makeshift houses or were squatting. Also, 
the average size of households of fishers and of 
those in the fishing industry was greater than 
the national average (Israel, 2004).
The vast majority of municipal fishing operations Employment

There are about 1 614 000 fishers involved 
in municipal waters extending up to 15 km 
offshore, while 16 500 fishers are involved in 
commercial fishing operations in waters beyond 
15 km. In addition to those who are
involved in fishing operations, there are 226 
000 fish and shrimp farmers who are involved 
in various types of farming of fishes, mollusks, 
seaweeds and other aquatic organisms.
Estimates of the employment generated from 
ancillary industries are not available, but it is 
accepted that they provide jobs for many people.

Fishing practices/systems
The fishing methods used in inland waters are 
usually simple types. Gear includes cover pot, 
fish trap, lift net,fish trap, pole-and-line, push 
net, skimming net, cover net, gillnet, dredge, 
beach seine, cast net and ring net.
Main resources
Finfish such as tilapias and carps, mollusks 
(e.g. snails) and crustaceans (e.g. freshwater 
shrimps and prawn)are the main inland fisheries 
resources. No data is available for mollusks 
and crustaceans.The Philippines has many fish 
species that are unique to the country. In the 
Philippines, 59 freshwater fishes have been 
introduced from 1905 to 2013.  In terms of 
economic benefits, the gains derived from the 
introduction of beneficial fishes have been much 
more compared to the economic losses due to 
the negative impacts of introduced fishes that 

Unemployment Rate



were individual operations and the rest are 
involved in commercial fishing.
Fish utilization
Fish is consumed as fresh, fermented, dried, 
smoked or canned. Around 70 percent of the 
total catch is consumed fresh or chilled, while 
30 percent is processed into cured, canned, or 
frozen products, or disposed of live.

Fish markets
The majority of catches from the municipal 
fisheries subsector is marketed, mostly in retail 
quantities, directly in traditional landing sites. 
There are middlepersons who buy fish from 
fishers. They then either sell these products 
in the local wet market or process them into 
dried, smoked or fermented products.

There is a growing trend towards increased 
mechanization in operations in the fish 
processing industry, brought about by the need 
to reduce cost and to manufacture products 
of consistent quality. Most of the processing 
plants manufacture traditional products, such 
as dried and smoked fish for both foreign and 
domestic markets. Several plants are engaged 
in processing of frozen and canned products, 
mainly tuna for export purposes. Old ways of 
handling the catch are still prevalent in many 
fishing communities. In general, aquaculture 
produce are better handled than fish and 
shrimp caught in municipal fisheries.
There is a growing demand for modern freezing 
equipment in processing plants that cater to 
the export market.Contact plate freezers are 

commonly used for processing shrimps. The 
main frozen products for export are tuna loins, 
cephalopods and shrimps.
The majority of the canneries in the country 
meet international standards in terms of 
product quality, styles of pack and packaging. 
New equipment is being used in production 
lines to improve canned products. Variations for 
canned fish, particularly tuna, that suits the 
local taste have been made to attract local 
consumers and to maximize use. By-products 
from the canning industry find their way into 
flavoring, pet food and fishmeal industry.
Vvalue-added products in the form of fillets, 
comminuted and surimi-based products and 
ready-to-eat main fish dishes are growing 
in demand. Locally, comminuted or minced 
products, such as fish balls, fish sausages, squid 
balls and fish nuggets, are becoming common 
in many supermarkets.
The industry absorbs by-catch and market 
surpluses, including farmed species. A number 
of processors of deboned milkfish are also 
converting their by-products to value-added 
products, such as fish rolls and dumplings,to 
minimize waste. In general, the value-added-
product industr y needs to upgrade its 
technology and quality standards, including in-
plant hygiene and sanitation.



Makeshift Household

Household Without Sanituary Toliet

Household Without Access to Safe Water

Informal Settelment Household

Residence  Condition

Soil Map illustrates that the site is not suitable 
for construction in large scale. In the land use 
plan of Vanlenzuela City, buildings built on the 
site are restricted in height. The site is situated 
in Zone Basic Residential 2 where normal houses 
built in the future will be no more than 5m 
tall. The proportion maps of informal settlement 
households and households living in makeshift 
houses show that the improval of living 
condition is in need. 



The Community Mortgage Program
The Community Mortgage Program is both a 
technical and financing program to provide 
socialized housing to poor the informal settlers. 
The technical component is the community 
organizing and credit preparation wherein 
communities are made eligible for the credit 
assistance component. This component is the 
preparatory work undertaken with communities 
by originators which are mostly nongovernment 
organizations, local governments, key shelter 
agencies, and the NHA. Once the community 
is ready as an association and as an eligible 
borrower, they can apply for credit financing 
and amortize for a maximum repayment period 

of 25 years. Individual household members pay 
their monthly amortization to the homeowners 
association, which in turn remits them to the 
Social Housing Finance Corporation (SHFC)

Infrastrations
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