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The Issue:
Over the past century, the burning of fossil fuels and other human and natural activities has released enormous
amounts of heat-trapping gases into the atmosphere. These emissions have caused the Earth’s surface temperature to
rise, and the oceans absorb about 80 percent of this additional heat.
The rise in sea levels is linked to three primary factors, all induced by this ongoing global climate change:
Thermal expansion
When water heats up, it expands. About half of the past century’s rise in sea level is attributable to warmer oceans
simply occupying more space.
Melting of glaciers and polar ice caps
Large ice formations, like glaciers and the polar ice caps, naturally melt back a bit each summer. But in the winter,
snows, made primarily from evaporated seawater, are generally sufficient to balance out the melting. Recently, though,
persistently higher temperatures caused by global warming have led to greater-than-average summer melting as well
as diminished snowfall due to later winters and earlier springs. This imbalance results in a significant net gain in runoff
versus evaporation for the ocean, causing sea levels to rise.
Ice loss from Greenland and West Antarctica
As with glaciers and the ice caps, increased heat is causing the massive ice sheets that cover Greenland and Antarctica to melt at an accelerated pace. Scientists also believe meltwater from above and seawater from below is seeping
beneath Greenland’s and West Antarctica’s ice sheets, effectively lubricating ice streams and causing them to move
more quickly into the sea. Moreover, higher sea temperatures are causing the massive ice shelves that extend out from
Antarctica to melt from below, weaken, and break off.
Core samples, tide gauge readings, and, most recently, satellite measurements tell us that over the past century, the
Global Mean Sea Level (GMSL) has risen by 4 to 8 inches (10 to 20 centimeters). However, the annual rate of rise over
the past 20 years has been 0.13 inches (3.2 millimeters) a year, roughly twice the average speed of the preceding 80
years. Global sea levels are now rising by 3.4 millimeters per year, up from an average rate of 1.4 mm per year last
century. In just 80 years, the ocean could be a full 1.3 meters (4.3 feet) taller than it is today.

The chart above was produced by NASA’s Earth Observatory, based on data from the U.S. National Oceanic and Atmospheric Administration (NOAA) and
Australia’s Commonwealth Scientific and Industrial Research Organization (CSIRO). Most of those historical data come from tide-gauge measurements,
which are now complemented by satellite observations.

Not only are sea levels rising, the rate of their rise is rising as well.

Average global sea-level rise is now 3.41 mm per year, but the rate varies widely by location. (Image: NASA GSFC)

Sea level will rise significantly over the coming century
Our past heat-trapping emissions have committed us to continued
sea level rise over the coming decades, but our present and future
emissions choices can affect the rise in seas and the pace at
which it unfolds beyond 2050.
Even if global warming emissions were to drop to zero by 2016,
scientists project another 1.2 to 2.6 feet of global sea level rise
by 2100 as oceans and land ice adjust to the changes we have
already made to the atmosphere.
A child sits in a flooded district in central
Jakarta, Indonesia. 40% of the city is below
sea-level resulting in frequent flooding.

Projections for global sea level rise by 2100 range from 8 inches
to 6.6 feet above 1992 levels, though the lowest end of this range
is a simple extension of historic sea level rise—and recent data
indicate this rate has nearly doubled in recent years.
The rate and magnitude of the loss of ice sheets, primarily in
Greenland and West Antarctica, will have the greatest effect on
long-term sea level rise.

The Problems:
Rising sea levels put our coasts at risk
Roughly 40% of the worlds’ population—more than 100 million people—live in coastal counties. Coastal states with
large areas of low-lying land, are particularly vulnerable to rising seas and coastal storm surges. The risks to coastal
cities/states include:
Shoreline erosion and degradation. Rising sea levels allow waves to penetrate further inland, even during calm conditions, increasing the potential for erosion.
Amplified storm surges. Coastal storms often cause storm surges, which occur when high winds push water inland. With
rising seas, storm surges occur on top of an elevated water level and reach farther inland, with potentially catastrophic
damage to homes and infrastructure.
Permanent inundation. Many low-lying coastal land areas are expected to be gradually submerged by rising sea levels.
A rise of two feet above today’s sea level would put more than $1 trillion of property and structures in the U.S. at risk of
inundation, with roughly half of that value concentrated in Florida.
Saltwater intrusion. Saltwater can reach further into coastal groundwater sources as sea level rises, increasing the salinity of freshwater used for drinking and agriculture.

Nations with the largest populations and the highest proportions of population living in low-lying coastal areas. Countries with fewer than 100,000 inhabitants are not included. Also excluded are 15 small island states with a total of 423,000 inhabitants. © maribus (nach Sterr)

The Site:

Last legs: Traditional rumah panggung (wooden-stilt houses) in a fishing village in Palopo, South Sulawesi. Experts predict that before 2050,
thousands of small islands and millions of houses in coastal areas across Indonesia will disappear due to rising sea levels caused by climate
change. (thejakartapost.com/Elly Burhaini Faizal) (wooden-stilt houses) in a fishing village in Palopo, South Sulawesi. Experts predict that
before 2050, thousands of small islands and millions of houses in coastal areas across Indonesia will disappear due to rising sea levels caused
by climate change. (thejakartapost.com/Elly Burhaini Faizal)

About 1,500 islands in Indonesia are threatened by the rising sea levels and are considered at high or extreme risk.The
islands will be under water by 2050, according to a latest report in The Strait Times.
Threat from climate change is worse for Indonesia due to several other socio-economic factors prevalent in the country.
“High poverty and population density levels, along with the concentration of economic assets in areas exposed to
extreme events associated with climate change, exacerbate risks in Indonesia,” the report said. The report suggests that
Soekarno-Hatta International Airport, which is about 5km from the seafront and serves Indonesian capital Jakarta, will
be wiped off the map by 2030. By 2050, northern districts of the capital will turn into lakes.
“This archipelago’s biggest threat is rising sea levels, where 42 million people living 3km from the coast are vulnerable
if estimated sea level rise reaches up to 90cm by the end of the century,” Ancha Srinivasan, principal climate change
specialist with the Asian Development Bank (ADB) told The Strait Times.
Indonesia is an archipelago comprising of over 17,500 islands, of which 6,000 are permanently inhabited. Indonesia has
already lost 24 small islands off Aceh, North Sumatra, Papua and Riau between 2005 and 2007 to rising sea levels due
to climate change, according to a Ministry of Marine Affairs and Fisheries report. About 40% of the area of capital Jakarta is below sea level. If sea levels rose by half a metre, half of the capital would be submerged, experts have warned.
Moreover, the rise in acidity in sea water is affecting the marine life, pushing fishes to drift further to the ocean. “It may
be a small change, but had a significant impact on marine ecosystems and fish spawning habits,” Ancha said.

Fishermen at Marunda beach in Jakarta, Indonesia. Rising sea level is one of the risks associated with burning fossil fuels and higher global temperatures.

By population, five out of ten countries are located in Southeast Asia, leading by Vietnam, Indonesia, Thailand, Phillippines, and Myanmar, with coastal cities have the biggest exposure.
Fishermen villages, of lower socioeconomic areas are usually located in the coastline of Southeast Asian countries thus
are the highest risk of the threat of sea level rise and climate change. Uncertain fishing seasons, changes in fish migration patterns and increasing numbers of fish washed up on beaches were other impacts of climate change..

A woman and her daughter stand in highly polluted seawater in the Muara Angke slum, north Jakarta. This district, one of the poorest in the city, is
home to fishing families whose shacks stand on garbage and sewage arriving from Jakarta’s waterways. by Elisabetta Zavoli

Muara Angke is a delta in North Jakarta where surrounded by Asin River in the east, Adem River in the west, and
Jakarta Bay in the north. Fishing port of Muara Angke was built since July 7, 1977, this region was prepared to accommodate the fisheries that spread over several locations in Jakarta. Muara Angke has been designated as a center of
fisheries development in Jakarta since 1990. At present, Muara Angke has grown to be ±71.7 hectares, it consists of
fishing settlements, fishing port and industries, bus terminal, and mangrove forest. This delta had also several event of
floods which be caused by land subsidence, heavy rain, spring tides, sea level rise, siltation of rivers and dike
destroyed. Whenever Jakarta is experiencing significant flooding, the floods will also occur in Muara Angke.
Jakarta is sinking because of subsidence. The city does not pipe in enough drinkable water, so Jakartans rely largely on
wells which extract water from shallow aquifers. The result: the land above it collapses.
As the sinking continues, the danger of a catastrophic flood grows
The problem is exacerbated by the explosion of new apartment blocks, shopping malls and even government offices,
which – despite official restrictions on groundwater extraction – not only draw water from this porous ground but also
add to the weight compacting it. The concretisation of Jakarta has also led to increased run-off, making flooding worse
while not replenishing the ground water supplies.
As the sinking continues at a rate unparalleled in any other urban area in the world, the danger of a catastrophic flood
grows, caused not by devastating seawater surges or storms – but by monsoon rain-swollen rivers bursting their banks
because gravity no longer helps them flow out into the bay.

A monkey looks for food among garbage inside “Hutan Wisata Kamal Muara,” one of the few areas of mangrove forests left in Jakarta. This area is
part of the city’s 330-acre mangrove green belt, which is highly polluted by waste coming down from rivers and canals.

The Solution:

Our architectural proposal to the current and foreseeable issues of sea level rise and land subsistence is not one of
defence strategies such as sea wall or land filling that requires continuous effort but rather working in tandem with the
nature. Mangrove will be planted to stabilise the soil and improve sedimentation whereas the floating platform will be
built around mangrove trees - that rises and ebbs according to the sea level.
Starting with a single mangrove tree, a floating platform is constructed around it, using the tree as an anchor and support. This platform can then be used for landing of boats, and for fishing, hanging nets from the platform. As the tree
grows, the tree can be pruned to grow straight up. Steps can then be constructed and a second platform can then be
built to form the second level. This platform will then be connected to other platforms via a broadwalk spanning across
the mangrove forest, creating a new layer above the water.

The proposal utilises the local construction method of simple timber construction typical of fishermen villages, enabling
the roll-out of the urban plan at little to no cost and immediately. All the construction components are derived in a modular construction grid of beam and post and are expected to develop organically depending on the needs and placement
of mangrove seedlings.
Four main ingrdients are
proposed for the urban design strategy; the mangrove
floating hub, building units,
pavilions and boardwalk
decking each playing their
own role. Taking upon the
Indonesian urban typology
of a fishing village and the
cooperative ‘gotong-royong’
the mangrove hub and the
pavilions acts as urban centers for the community. The
elevated boardwalk serves
as the primary pedestrian
level whereas the canals
and sea level acts as landing
and movement of boats.

MANGROVE CITY						

FUTURE OF MUARA ANGKE FISHERMEN VILLAGE, JAKARTA

The pavilions looming over as urban centers of the organically developed city provided by the modular framework, and
local timber construction engrained within fishermen villages. Mangrove tree courtyards provide relief to otherwise heavily dense settlement sitting harmoniously within the city. Overarching canals and boardwalk act as fingers towards the
ocean, guiding the replanting of mangroves hand in hand with the continual sustainable development of the city that is
always under construction.

The urban strategy roadmap outlines the future development from a fishing village into a Mangrove City into a fully
fledged self-sustainable economic city in fifty years timeframe. The main areas of focus would be fishing industry, mangrove reforesting and sea level climate research to be developed into an international hub with both development and
environment improved hand in hand as opposed to against each other.

The urban architecture proposal of employing the mangrove tree in conjunction with the floating decking platform tackling both the threats of sea level rise and land subsidence at both fronts in a symbiotic manner instead of a defensive
nature. The architectural form and construction embosses the culture and tradition of that of a Southeast Asian fishing
villages, restoring honour and pride to that of the honest fishermen’s work while the urban strategy roadmap progressively advances the local economy of the fishing industry and mangrove ecology into the future of a internationally
recognized fishing hub and sea level & climate change response headquarters.
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