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Biomimicry Urbanism
— The Third Enviroment:Place to Live 2016
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Biomimicry is a revolutionary new science that analyzes nature’s best ideas.
Through strategies based on biomimicry it is possible to study evolutionary
processes occurring in nature for subsequent application to architecture.

From this point of view evolution could be understood as an adaptive process.
So the future phases or developments are not preset. The phases will adapt to
future demands through a growth system from small to large scale, from a small
building to a great density system. The city is not built anymore only with
large operations but instead with all possible scales that can adapt to future
requirements.
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City filter, Green,
City river, Bluebelt,
Tgaffic, Religion

Function Protetype
Site ‘Elevations
Site Setion

Master Plan
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1. INSPIRATION

BILOMIM LGHEY
Biomimicry is an approach to in- i
novation that seeks sustainable F#
solutions to human challenges by K&
emulating nature’s time—-tested /
patterns and strategies. The goal
is to create products, processes, | I—
and policies—new ways of living— il Af 06
that are well-adapted to life on &
earth over the loflg haul.

s
r

Y

Biomimicry is an approach to in-
novation that seeks Sustainable
solutions to humanschallenges by
emulating nature®s time-tested
patterns and a@?ategies.

“I think the biggest inmovations |

of the 21st  céntumywill be at
the intersectiom®6f biology and
technologys A¥new era is begins
ning.“ -Steve Jobs _ gl

Biomimicry Urbanism: Reversing Port



Context & Relevance

Long-term sea level rise set in motion by near-term carbon
emissions threatens major coastal cities across the world.
In the first image for each pair, we show projections of
post-2100 sea level rise that could be locked in following
4°C of warming from carbon pollution in the coming decades.

Second

Semester M.

Archi

Program
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Issues

/ Site

1. Water pollution
2. Climate Change
3. Sustainable Development

4. Salt River

Biomimicry Urbanism:

Reversing Port



City filter

The River side

Green Space

Walking gateway

City River

Combine greené&Blue

Blue BRelt

Third environment

ik > ks w5
Ring Road Rethink

Religion

Holy Rosary Cathedral

Wastewater from urban areas and rainwater
pooled into the rivers. However,the design
of riparian area 1s lacked greenland and
permeable paving design.

The sunshine is strong and temperature
is high in Kaohsiung. But the poor design
of the greenbelt causes people to feel
uncomfortable about the living space

In urban areas, to be sort of the effective
cooperation between rivers and green space
would cause the broken link between urban
fabric and environment.

Start to make a connection between people
and rivers, boat tours and bicycle in-
dustry can create more opportunities of
business and experiences of space-used.

The large-scale ring road causes road and
urban green belt can’t connect effectively.

The Yan-cheng District is the old town
which contains many historical meaning.
The local Rose Catholic Church needs to
reconnect with urban planning and needs
new definition.

Second Semester M. Archi Program



2. SITE ANAYLSIS

Meter

206

ReVersing Fort

micry Urbanism:




/ Urban Use / Traffic Mapping
I Creen Space — MRT
I RIver e —1 MRT
I Railway
] Bicycle Lane

Second Semester M. Archi Program



/ Land Use

Government Areas
Medical Institutions
Education institutions
Business Areas

Residential

! A. Kaohsiung Bo-ai World Games
avenue bike path

B. Bike system connecting
love river and Lianchihtan

q-ﬁt Formosa Boulevard bike path
. West side harbor bike path
12

E. Cijin oceanview bike path

/\F. Cianjhen river bike path

—
* Siab?tion
N

/ Bicycle Pfth

Biomimicry Urbanism: Reversing Port
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River )
#
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/I | LOVE RIVER - | |

LEFT SIDE Cars Sidewalk Sidewalk Cars RIGHT SIDE

First Building Green Downstream Green First Building

Empty Space Bike II Canal Bike Empty Space

Port

/ Green Space Design
The urban heat island(UHI) effect
following by the global warming 2006 Taiwan Kaohsiung London WHO
is become more severe. Therefore,
we should emphasize the point to Urban planning
use the urban riverbed space more (KM 2) 4096.51 145.55 1572.1
efficient in order to make it to
be a self-sustainable system. The
system can reduce the side effect City Population 19,627,747 2201547 7,855,256
of the environment which is from
the development of urban water- Related park per 5 51 4.88 27 .3 5

front space.

capita green (m?)

Second Semester M. Archi Program



/ Superblocks Program

A new plan is about mixing six small
residences to become a bigger super
block. All of the cars, trucks, moto
bikes, and buses can only travel In
the superblock. The small stores jand
the green spaces in the superbleck
are becoming an eco-system.

» SuperRoad

m A7

GreenRoad

|

300/ m

Biomimi€ry \Urbanism:

Rewversing Rort



City filter Blue Belt

[}\]. The River side UB]. Third environment

Design roundabout

Second Semester M. Archi Program
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Kaohsiung Love Pier

0 100 200 Meter
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. Mangroves system design

The undisputed champion of saltwater living is the mangrove.
These trees perch on stilts, their roots directly in the
salty coastal ebb and flow.Twice a day, the tides wet their
feet.It's not an easy lifestyle, but mangroves have figured
it out more than once ('mangrove-ness' has evolved at least
a couple of times in unrelated plants), with a few different
strategies. Red mangroves use this neat energy-free trick
to make their drinking water: evaporation wicks moisture
from their leaves, creating a vacuum that sucks saltwater
through their root membranes up through the tree, leaving
salt behind.

1. Main Trunk 4. Support Roots
Inside Root Salt Water 2. Pneumatophors 5. Cable Roots

3. Nutritive Roots

Biomimicry Urbanism: Reversing Port



l Raw seawater

cold Condenser

seawater

First Second Third Forth —
evaporator evaporator evaporator evaporator

Sclar
heating

Freshwater

Freshwater

High concentrations
of seawater

1Kg Seawater =1Kg Freshwater + 539Kcal

__Multiple-effect evaporator

The generated vapours enter a separator where the brine droplets from the
wet vapour are separated. The dry vapour is passing through the separator
to the following effect where they condense. The remaining sea water which
has been converted to brine, flows to the next effect as feed water.

The brine is taken out and discharged overboard.

Second Semester M. Archi Program



® Water

Wetland
RNy
Store
—_— Seawater
6 Tank

Ocean
Water
() ED=-

=
=
Ak
2

X‘* Bacteria

Filtration ® L=] @ @ *
Mangrove 20
Prototype I
CH CH,
| | i
- - @@ Vegetable
® ©e ® e
/
The
Mangrove " &
> v
‘Iuli
[
Brine Local Season Farmer / Local People

Biomimicry Urbanism: Reversing Port



/ Natural model

. Fish gill filter

| |_‘.hr.l|_c> Ir“ll.s-r_-l 3 s
2 pen Mol
R g o 4
.l‘1_' ” .'_I e
i ¥
P Fod ‘w,’_‘“ ':.';:\nré End adey

T @Y

Fish mouths as engineering structures
for vortical cross-step filtration.

We developed a new mechanism, which is
based on catching the particles in
vortices, to prevent clotting.

The fish crossflow filter never clogs,
even though industrial crossflow fil-
ters always clog.
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Design Diagrams

/ Filter Installation

Water
Storage

Water Access

{

I

=
=

Riverbed

Biomimicry Urbanism: Reversing Port



Natural Inspired

Scanning electron micrograph
of the textured surface of the
depressed areas on Stenocara surface.

The sunflower-inspired pattern allows for a more compact
layout, and minimizes heliostat shading and blocking by
neighbouring mirrors.

Darkling beetles of the Namib Desert, located on the
southwest coast of Africa, 1live in one of the driest
habitats in the world. But some species of Darkling beetle
can get the water they need from dew and ocean fog, using
their very own body surfaces. Micro-sized grooves or bumps
on the beetle's hardened forewings can help condense and
direct water toward the beetle's awaiting mouth, while a
combination of hydrophilic (water attracting) and hydro-
phobic (water repelling) areas on these structures may
increase fog- and dew-harvesting efficiency. For certain
species of Darkling beetle, the act of facing into the
foggy wind and sticking its rear end up in the air (known
as fog-basking behavior) is thought to be Jjust as
important as body surface structure for successfully
harvesting water from the air.

Second Semester M. Archi

Program



Function Prototype

/ Solar energy sustainable ball

LSE £6 wioll LT wiTh NESTED Pors
OF USE IMThATWALLY walTv TINGLE FORS

Biomimicry Urbanism:

Reversing Port



__ Sunflower pattern

»,’/"ﬁ
~

Tree trunk

Inspired by nature

/ Exploded view

Sunflower spiral Pattern frame

Self-cleaning glass

Spider web catchment net

Inside wall space

Hydroponic plants truss

Rain water collection

Desalination collector

Xylem Pump

=cond Semester M. Archi Program



Design Diagrams

Exceptional Light Transmission —-ETFE films can
be highly transparent (from 90% to 95%) and
allow for the passing of UVs which are respon-
sible for the promotion of photosynthesis thus
facilitating plant growth.

Construction Scale Consumption of reverse osmosis
desalination systems (kWh/m3)
1,000 m /d 4.5-6.0

/ Ball unit plan 1F

[A]Core space
[B]Inside lobby

[C]Exhibition
[D]Hydroponic plant wall

[E]Rest area/Coffee

/ Bubble sunset image /

o o

Tr-grid Pillows
__ ETFE Panel Options

W)
(&)

‘ l\uuuunn

Biomimicry Urbanism: Reversing Port



Natural strategies

The pattern of bubbles is not random at

all, it 1is instead based upon the
precise geometry found in natural system
like cells, molecular structures, and

crystals. Replicating nature's existing
patterns leads to the most effective sub-
division of three dimensional spacing.

Christopher Alexander’s article from
1965,%“A city is not a tree”,claims that
the tree or centralized , hierarchical
structure is simplistic , limited and
limiting when applied to city planning.
Alexander argues that our current needs
embody a higher 1level of complexity
than the tree structure permits.

He proposes a three dimensional 'semi-
lattice’ network (not unlike distributed
system above) which allows for multiple
overlapping to occur, as well as provides
non hierarchical means of connectivity.

1) @)

3) (4)

>
w
>
w

Bubble
Geometry

o
O
o
O

Voronoi
Principle

Classic
Voronoi
division

Semi-
Orthogonal
Voronoi
division

Second Semester M.
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Bird’'s frame

&

Seawater
surface

Wind cools the top

b
P il

Surface

ISeawate-},

Deep

Seawate

o 8
il
b

| Fresh water storage |
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Exploded view

Second Floor Structure

_ Camel’s nose g N

First Floor S:TuCture <
S h iy
_ Bird’'s feather I

v |

Sunflower ball

I.eo
| ° |

Educational Activity Center

Based Bridge

2cond Semester M. Archi Program



Site

Site Elevation

east elevation scale 1:100

west elevation scale 1:100

Biomimicry Urbanism: Reversing Port



Site Elevation

Second Semester M. Archi Program



Site north elevation scale 1:200

Site south elevation scale 1:200

Biomimicry Urbanism:

Reversing Port



Site Section

Second Semester M. Archi Program



Site A - A’

Site B - B'

section

section

scale 1:100

scale 1:100

Biomimicry Urbanism:

Reversing Port
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[A]

[B]

[C]

[D]

[E]

[F]

[G]

[H]

[I]

[J]

Sunflower Pellet

Water Dance Pla:za

Street Markets
Multifunctional exhibition
Locker Room

Paddling Pool

Coffee Shop

Interactive multimedia area

Massage

Office

Floating Garden

Bubble Restaurant
Teaching Area
Breathing Tree hole
Locker Room

GYM

Network Center
Bubble Cave

Massage

Office

Firgﬁ Floor Plan

/ Scale 1:250

First Floor Plan

/ Scale 1:250

_“;%\//N

&

\\si,‘: =1
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/ Bubble Cave image /

Second Semester M. Archi Program
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STORYBOARD == 42

5 ELEMENTS OF THE
A S e e 43

Gardeners, Gateway,
Hammam, Garden, Forest

COMMUNITY RESEARCH

Diagram of healing
market rhythm

Site plan
Site section
Model

First Semester M. Archi Program
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HEATLTNG MARKET

Taichung central area 1s an ill
city which is gradually declined
since serval years ago. The most
important i1ssue 1s to create a
new urban blueprint. The local
ingredients is a great chance 44
for Taichung. —

Recently, the problems of food

safety has been happened years

and years. As mention above it,
food safety is the biggest con-
cern for evary person.

If Taichung can prowvide healthy
food to people, let people re-
“alize the source of the food,and
éven use healthy food to heal the
body and mental problem, then may
be greaf opportunity for central
darea to active again.

- he 1 .
EsE <, 1

T

dag,

Healing Market



_2. 5 ELEMENTS

e GARDENERS

Take care about

GATEWAY

People who want

—

;

' ' Use another per

GARDEN

FOREST

et

senses to heal

OF THE CITY

their own treasures,

Untamed nature activity place.

of

the

ception to feel about food.

The place full of diversity and different

to know the city started here.

e

First Semester M.

Archi
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2. D) ELEMENTS OF THE CITY

-~

e Y

|

tients-
: Statement based on 5 elements
\ The idea of community

in taichung downtowm

Wa_king is the most suitable way for visitors to explore Taichung
central area. Thus I design twomain walking routes, cne is starting fram
the site to the hospital and then end at the Second Market. This direction
of the route would make more people came to the market which facilitates
the econamy. Besides, the second route is extent from Taichung park to
the base which combines unoccupied area and public space in order to
facilitate the people to walk.

ateway /
Second market

Green ri‘.}r',er

// chung train station

<

- __ Site Mapping

Healing Market



_3. COMMUNITY RESEARCH

: Taiwan food round solar terms

2 B 5 = 10
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COMMUNITY RESEARCH
Analysis of the second market stalls  (numbers)

_Commerce type _Preduct types 07 B Dry food & hardware L Product
40 M Regular Stall 30 BN Clothing 1] M Scafood & Meat types
14 M COccasional Stall Ot M Jecwellery 22 A Crafts

51 M Regular Store 12 M Fruits & vegetables 17 MW Others

First Semester M. Archi Program



3. COMMUNITY RESEARCH

Design statement
: New healimg area of season market

Consumption public space

User in the past

f £
ally exp ce
through tzlking to each other about
their own ideas or skills
// Hexagon House Elevation //
| |
) | Py L
| |i? AR
| _'._.i: - = A
' i ECT ]
Stop thd proli- : r;;f B _a_
feration of market | :}E; _B@ggﬁggﬁgggm.Jf”fﬁh“x‘
| 24
1 | =
, , ey [EE ESEN EREE HE |
Economilic strategy | The management pro- JHH|
symbol in japanese time blems in japanese time [ | =
/ o . o ; b IEERE B8 ERPE E T
- lhﬂlﬂér . ;
Ul )
Site northeast elevation
4
e 1| |
Site southwest elevation Site northwest elevation
Healing Market



4. PROPOSAL

: Design diagram
The Healing Market

Py

Buesr  Eagowsr L o

Traditional Plants Plants dye
food

: Healing process rhythm

.Season market / Explode
Five senses perception

.Coffee exhibition / To feel
Conect with local place

.Cook restaurant / Experience
Nature green path

.Organic shop / Comfortable
City empty area

.Flower shop / Curiosity
Original flower market

.Major hospital / Sickness

Start from here

00000

PEHIRAITG R A4

[
i
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5. DESIGN
The plan of healing path

A:Flower shop
B:Smelling path
C:Seats

D:Green bamboo fence

Attractive

flower
Scale :1/1000

A:Vegetables garden
B:Outside seats
C:0rganic shop
D:Green roof
E:Toilet

Good taste kit

Scale

Fragrancy

Scale

:1/1000

b3

0

cnen

fee shop

off
0

mHOOQ P

A:Visual bar D:Green wall
B:Restaurant E:Store
C:Kitchen

2F plan

F:Toilet
G:2F seats

:Entrance

:Coffee shop

:Plants dye exhibition
:Kitchen

:2F seats

Healing Market
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_5. DESIGN
. The section of healing path,

i

First Semester M. Archi Program
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g Scale :1/200

Healing Market
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_5. Design

:Healing Market
Section & Plan

New Second market
Using zone

A: Laboratory
B: Main meeting room
C: Open tree house
D: Open-air cafe
E: Hexagon House
F: Market stall
S G: Green wall maze
53 I: Local agriculture area
: Silence Gallery
/ : C-toilet
/N L: Temple
Y M: Flowers Street
Th_’LS area/as plan e
the plar;t dying’ __,">-\
Q commomy” most, AE /N
~ the plam; full of A
wide leaf. So wé/Use thfé ||
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5. Design
:Healing Market
Section & Plan

New Second market
Using zone

Laboratory

: Main meeting room
Healing garden (small)
: Open tree house

Star restaurant

: Healing garden (major)

Sky elevator S
Natural dye platform 54
Workshop space

GCHE®HREHOOWH

Second floor plan
Scale 1 : 1000

Healing Market



_5. Design
:Healing Market
Section & Plan

First Semester M. Archi Program



A-A'

Section

Scale 1 : 400

r

4

B-B’
Scale 1 : 400

Section

Healing Market
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_5. DESIGN

Design Model
Scale: 1 / 300

First

Semester M. Archi Program



@ Attractive flower shop

@ Healthy organic shop

g Fragrancy coffee shop

m Good taste kitchen

Healing Market
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First semester M. Archi Program C

\ Adviser / Annika Grafweg / Wan Suphana Sophonpanich

Miss-matches, Selfie, Parasitical Ayutthaya

Ayutthaya in 2040

AMBIVALENT
ADAPTATION

AJUXTAPGSITION OF RUINS AND REALITIES

PAAL 03 1-18.12.15
ARACH SU BKK, TH = _‘I 0

Parasitical Ayutthaya




« My Hand Can Fly »

White Body Fan @ Rebecca Horn.

1972

PAAU 03 Workshop



A look at body extension from
Rebecca Horn's perspective.

G5

: Parasitical Ayutthaya

The workshop will explore the “mis-matches” and ruptures
in the urban fadric of Ayuthaya that sporadically become
visible exposing the juxtapositions of the contemporary
reality of urban space and its glimpodes of long forgot-
ten glory. Theserifts make a sectional cut through the
complexities of contemporary urban landscape, uncovering
mltiple layers of vested interest and everyday use of
place and time, exposing hidden conflicts, pecliar fren-
dsips and poetic associations.

Direct action and urban wandering will be used as the p-
ractice to ecplore the contemporary urban life of site
by re-purposing the Selfies-Stick as a tool of investig-
ation and recording; composing personal sptial narrativ-
ers, which will be utilised to design and test a 1:1 pa-
rasitical intervention.

Parasitical Ayutthaya



63

Selfie Sticks Extend Their Reach

: The extension of body

Vg 1990 2015 a 2040
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_Site brief

Ayutthaya

Ayutthaya kingdom
(also spelled Ayudhya) was a Siamese kingdom that existed
from 1351 to 1767. Ayutthaya was friendly towards foreign traders.
In the sixteenth century, it was described by foreign traders as one
of the biggest and wealthiest cities in the East.
hothai,

By 1550,

and the parts of Cambodia.

the king-
Suk-

dom's wvassals included some city-states in the Malay Peninsula,
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_Take anything on photo

: New vision Ayutthaya




_Utility Knife

-
e

Red square filter

USING THE

: New vision Ayutthaya

PANORAMIC THREAD

_Little explorer : The mirror

_Seilfie stick
that people can rent
ovides them with tools
10ds of seeing Ayutthaya
with a completely new perspec-
tive allowing them to have a
experience of the place.

It adds more value to an other-

4

Position 1 Position 2

wise conventional selfie.

In a time when DIY and documen-
tation is ubiquitous, this kit

guides you and exposes you to a
lot of new details which would

otherwise be missed out. Position 3

Parasitical Ayutthaya



Self Navigator

: Collecting stiring moments and creating memories

“— PHOTO (o)

thdndt
Faculty of Architecture Silpakom...

- Summa

ry Statement -

ring oneself




Experience

Parasitical

Ayutthavya



_Curiosity boundary

: Reflecting invisible screen

What we are going to do is to make and
installation art to remind people how
important the ruins is. There are two
ways to induce pecple’s curiosity.
First one is reawakening the local
people’s concern about the abandoned
ruins. Another one is to allow tourists
to have more experiences and different
ways to explore Ayutthaya.

We combine the shop and the
wall together to create a

frame in order to generate
a relationship with
tourists.

4y The use of multi-wall

fg/ design framework to
create bicycle parking
spaces or storage space.

$2

The reflector plate is to explore
our human perspective through the
mirror, with light reflection and
the self-stick applications to
create new patterns of behavior.

PAAU 03 Workshop
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()Zl e Biomimicry Global Design Challenge

Pale Blue Pot

International Competition
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Taiwan watershed

NYC watershed

Not well managed
A lot of roads

. Watershed

Well managed : Analysis

.
very little roads New York City

200,000 acres
land provides
per person of

Taiwan&New York

has set aside over

for the city and this
about 600 sg meters
untouched land to feed

the cities water demand.

International

Competition



Taichung Main River
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Site

: Analysis

The selected site is like the bottle neck, the water
pollution will be collected at that point and run to
the main river <channel. All the down stream farmimg
lands will effect with the downtown pollution.




Baleen

Mussels Natural Model Chosen System

Feather

==! One Door
L}
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[
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Sponge Air
Bubble

Prussure
change

Prussure
change

International Competition



Function Analysis

I/ Keratin is the protein
b7 that rotects epithelial
Wl cc11s from damage or
stress that has more
‘potential to kill the
ycell. It is the key
structural material to
make up the outer layer
of human skin.

Harvest

The lower temperature
of the 1liquid, less
liquid molecules eva-
porate to create the
equilibrium, and hence
cold air will contain
less water molecules
for equilibrium.

Transport

Nutrients or water may
move into or out of I
cell at different rates

depending on their con¢ |
centrations of water “;*
inside and outside the

\ Thesughn
. Wwfzt't:ﬂ
[ 1B A - ® o Prasare iy
AR\ £ \K\\ Vi Mot
)
o

cell.

Pale Blue Pot



Blue dot
: Design
The basis of the design is using
reverse osmosis. Thus is the same
function of plant moving water.
The water moves up the shaft
utillizing evaporation.

As the supper humid air reaches
the top. It will condense 1into
water droplets.

The movement of the system uses a
vertex to help move water as per
the function of a jellyfish.
Jellyfish will use passive function
to advance water.

9 0 © W

The base 1s designed using the
hydro droplet function as seen in
cactus.

[ MODEL ]

International Competition
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Magnets
_____________________ — Harvest
—_ —— Filtration
Magnets
——— Transport
I [ MODEL ]

_ Build
: Design

The blue dot is built in 3
components, the cap, the
shaft and the base.

The harvest cap of the blue
dot is where the dehumidi-
fication takes place using
black color to collect heat.

The filtration shaft is the

main filtration component —
collecting the pollutants 82
and moving water through

reverse osmosis.

The transport is the pumping
system using vortex design
to help move the water into
the system.

Pale Blue Pot
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Proposal

The blue dot is a biomimetic product that can harvest
polluted water and in turn push clean water back into
the environment. This system is very sustainable
because it does not need energy to function.

The benefits will produce clean water that can be

utillized by filters and also create a sustainable
watershed from our cities.

International Competition
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"Architecture is not aboutf form, It 1s about many ofher things,”

- Peter Zumthor
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