Boundary Ecology
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Weaving the Socio-Ecological Fracture of Sai Sha
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Urban Heat Island, Spatial Governance
Vernacular Resilience
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| Group Focus & Research Question / A7 BRI E

UHI & Human Scale

W\ ZE

RBHPRETREBRENAETS. EARKR R R IR BT [ R )

FHZME, £ 2 ENFEERMIT TR, LIBR&FRH RIREMETEE

Thermal dynamics dictate behavior at a granular scale. Future urbanism must prioritize climate resilience. This
When equilibrium is disrupted, discomfort erodes "social project proposes nature-based solutions to restore
empathy.” thermal comfort.
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Ecological Gradient / A #&5%
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A ESR ERATE M, RbTERERKBETER, &
BRI AR IR R

Sai Sha was historically defined by a soft transition of
mangroves and wetlands, regulating climate through
evapotranspiration.
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Ecological Gradient / A #&55
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EXMHERTEIARMR, HTEEFRMD
EERE,

Ancient banyan trees served as "civic anchors," providing

essential shaded canopies for communal life.
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| Urban Sprawl & Superior Ground / 3 3= S 81 53

HAERBME( Go
Park) 7EE LR
REE@EE, ELED
HRREIREAEREE,

Modern infrastructure
like Go Park physically
overlooks the original

village fabric, inducing
psychological friction.
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| Typologies of Exclusion / ki) 22 BxEH

Solid Blockade / [& #8364 Linear Flow / &4t i 8h Empty Plot Edge / Z2#1#8#k

Opaque noise barriers enforcing sensory Inflexible paved paths dictating regulated Metal balustrades dissecting the
isolation. movement. wetlands.

HEAXRE RN TRER Eﬁﬂqﬁﬁﬁgaﬁ'ﬁ@lﬂh ﬁll!#l!lﬂ;ﬂiﬁﬂ‘ﬁ 2
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| Urban Sprawl & Superior Ground / 3 /i35 St 53

EENZRAERR T EEER ™G
%, ERTFRHEEMARE. ™~

Rigid spatial governance replaces
ecological continuity, leading to
segregation between communities.

LEGEND:
@D SA| SHA ROAD BOUNDARY
@D  SAl SHA SITE A PROPOSED DEVELOPMENT BOUNDARY
G SA| SHA SITE B PROPOSED DEVELOPMENT BOUNDARY

@D SA| SHA SITE C PROPOSED DEVELOPMENT BOUNDARY

www.provides-ism.com Design Scientist 2026 Incubation Program | The 3rd Annual Program of The Citizen Architect Initiative



| The 2025 Flood Crisis / 2025 7k 5 B##E5%%

Show image of people damaging grass

KPP KRRREBIRRA TR ARELR THERARBHERNEHIZRIER.

Centralized drainage failed during extreme floods. Developers bypassed vernacular ditch-making knowledge.
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| Idea -Proposal

WHEREAGZERER BRABLERERLEY, hEEFEZER A
EEIRIRRSER . I RBIEMRFRIBAE ], MR FhEk WRERET LB
F——MEEm ABEE —EELBRERBRAERIRER, ZRERTERY
SH. RIRFEIAERE M EZR, FRFXEE ST ERMERMEEE,

Urban development certainly impacts nature, not only affecting ecosystems and
living organisms, but also consequently influencing our lives and environmental
experience. Therefore, the issue is not just "how to improve," but rather: how to
achieve coexistence through design—creating a growing environment within the
city that is close to natural ecology, to reduce the conflicts caused by urban
development on landscape, climate, and ecology, while also balancing the need

for urban-rural integration.
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| Site of Intervention - boundaries

(FERE BELERMSETEGATEBTHESI( Ecotones) —— LIS £HBFHRERARBILOBR,

biomimetic planning, the project transforms these hard edges into ecotones—dynamic, living transitional zones.
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| The living fence Methodology
ZEIBIE A | (Inosculation) Hifif, HEMR S al—EFRE RS E B R,

Through inosculation, flora transforms into a singular structural ecosystem that sequesters carbon.

él"\"l"
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| The living fence 3D print framework base

Architecture as Guided Growth
FIA 3D THRM T E MRS, SIMRERBENE R, HEEBSRBLATEERNIZTES,

Using 3D-printed biodegradable formwork to direct the energy of native flora, transforming hard edges into
living ecotones.

3d print frame growing decompose frame

vegetation take form

www.provides-ism.com Design Scientist 2026 Incubation Program | The 3rd Annual Program of The Citizen Architect Initiative



520

| 4 Core Growing Techniques / FIE%.L4

FE W

)

Lattice Weaving Vertical Training Overhead Grafting Root-Guided Casting
Breathable skins / BR KK Bearing uprights / & E 34k Shaded canopies / EIETEZE Integrated foundation / 1R & ith &
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| Precedent Study / Je64i1#F%E

Baubotanik Method

R KEE (Plane Tree Cube, 2012) SB8HA TR &
FEreAET EETIREUAAITIEE,

The Plane Tree Cube demonstrates that living plants can
serve as primary load-bearing systems and natural
cooling.

Primitive Hut (Art Omi)

FIAASREEERSE, BREYDBETEZIMA
AEHE,

Utilizes a decomposing lattice to nourish saplings,
allowing biological forms to eventually replace
architectural ones.
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| The Porous Ecotone
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Construction Sequencing
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| Vegetation Species

$i/EHR Pisonia
tree

The wind-resistant
Pisonia tree >
reaches its desired

shape within just

one year, thanks to

its fast growth rate

and solid structural

integrity.
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| Misting System Integration

Transition Period Cooling
System

During this one-year
transition period, we will
adopt a misting cooling
system. The specific
approach is to install nozzles
at various high positions to
intermittently spray fine water
mist. This utilizes the
evaporation of water to draw
away heat, achieving a
cooling effect.

e LR
BB FREE

g

(Component 3a from <IMAGE-1>)

3a. DISTRIBUTED SPRAY NOZZLES
(Component 5b from <IMAGE-1>)

3b. OPTIONAL FAN-ASSISTED MISTING UNIT]

INTEGRATED SPRAY
NODE DETAIL
Misting for local coaling

fiss

B\l N
ction B: INTEGRATED IRRIGATION & PLANT GROWTH
5 Dependent on mist/irrigation

*|Initial Planting Gradual Growth  Mature Canopy
(Small Plans)  (Irngated and Nourished) (Fully Vined in future)

COMPONENTS (Ref: <IMAGE 15)
1. SUBTERRAKEAH HIGH-PRESSURE MIST PUMP (Component 1 from <MAGE 15)
2. INTEGRATED WATER SUPPLY PIPE (Component 1 from <MAGE 1)
3a. DISTRIBUTED SPRAY NOZZLES (Component 30 from <IMAGE 15)
3b. OPTIONAL FAN-ASSISTED MISTING UNIT (Component 30 flom <MAGE 1)

A water mist system integrated into to the architectural structure, that helps with regulating
summer heat. while waterina the olants that araduallv arows alona the structure.
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| Printing

FRACTAL GROWTH || L-SYSTEMS

L-systems, devised by biologist Aristid Lindenmayer in 1968, provide a mathematical foundation for
studying biological development. They find crucial applications in generating fractals and accurately
modeling plant structures. L-systems offer a versatile framework for simulating the growth processes of
plants, enabling researchers to understand and replicate their complex forms. The system begins with a
string of symbols called the axiom, and applies to the axiom a set of production rules which are used
to rewrite the axiom.

2ac
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FRACTAL GROWTH || L-SYSTEMS

L-systems, devised by biologist Aristid Lindenmayer in 1968, provide a mathematical foundation for
studying biological development. They find crucial applications in generating fractals and accurately
modeling plant structures. L-systems offer a versatile framework for simulating the growth processes of
plants, enabling researchers to understand and replicate their complex forms. The system begins with a
string of symbols called the axiom, and applies to the axiom a set of production rules which are used
to rewrite the axiom.

Refa
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| frame forming

Bearing uprights / & E 3T Shaded canopies / EIETEE Integrated foundation / R R
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| Design Iteration
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Maintenance-as-Construction

VMBI E




Community Storyboard

SHIFTING TO SOCIO-ECONOMIC ARCHITECTURE

Moving from ‘keeping things out’ to ‘itmunity Inclusion (on a 40 cm boundary)

OLD: DEFENSIVE ARCHITECTURE (Standard) NEW: SOCIO-ECONOMIC ARCHITECTURE (The Shift)

wlig) (W) I ’ S ‘mssgfsswc = (% ‘ a . ) L/ ) = (@)
A Y = - i | =

Spikes Metal bars  resulting in as 'dead zone' ccTv d garden archif creats 'living zone' ‘Eyes on the Street’
PRODUCTIVE EDIBLE LANDSCAPES 9 MULTI-FUNCTIONAL SEATING THE 'PLAY-PATH' BOUNDARY e BIO-SWALES & RAIN GARDENS
(The ‘Vertical Forage-Fence') (Social 'Plinths') (Micro-Habit) (The ‘Ribbon’ Swale)

4 Dangerous

« Porous Visual Screen drop or sensitive

i « Comfortable Linger Zone
+ Community Buffer « Natural Social Presence
« Free Food Source « Eyes on the Street

+ Rep railing with 'C

Ess e Creates self-policing boundary « Intergenerational Play

SPIKES

« Balance Log/Boulder « Ecological ‘Work'
Comparison of 40 cm Boundaries « Slows Traffic « Visual Amenity
Primary Goal Exclusion & Control Inclusion & Utility + Defines edge through texture, + Water Cycle Education

not height + Manages stormwater locally

Visual Language Spikes, bars, "No Trespassing” | Benches, fruit trees, open paths.

Safety Mechanism | Physical obstruction “Eyes on the Street" & Community Ownership By designing for social density and ecological productivity, the need for ‘sectifity
Economic Value Sunk cost Value-add (food/social health) hardware’ evaporates because the community sees the space as their own.
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&PJFOLICY REFLECTION: TRANSFORMING SAI SHA'S BOUNDARIES THROUGH NATURE-BASED SOLUTIOF

THE PROBLEM: SAI SHA'S UNRESOLVED THE RESEARCH APPROACH: THE FINDINGS & INTERVENTIONS:
PLANNING JUXTAPOSITION DESIGN AS DIAGNOSTIC INSTRUMENT FROM EXCLUSION TO CO-DESIGN
Feng Shui ( “ : HeKsl:(l-ngﬁ provisions 'R

Harsh Sy SOFTEN S8 | alls
ECOLOGICAL walls HARD EDGES (g fences
& PROTOTYPING
7 By RESTORE I~ Natural
ECOLOGICAL SITE " ¢0-DES/Gy, Fenced, o Y MARSHLAND (° 4 marshland
. DIAGNOSIS DESIGN patts CONNECTIVITY transitions
» Traditional landscape e Ecological and social ¢ Go Park has SCIENTIST LICY > )
persists in form substance proded irroccocilable 2026 WORKSHOPS Mpfppmﬁ Barren /; SPONGE S5 " 2, Community
* Ecological/ social, by urban land adjacencies edges [ ’ TERRITORIES [ spaces
Feng Shui woods amalgamation -/ ¥ C0-pes\ IS

Yu &Hoi (2016), Ng (2016), Tang et al. (2017)

THREE EXCLUSIONARY BOUNDARIES MAINTENANCE-AS-CONSTRUCTION MODEL

» residents as stewards

ITERATIVE

1. SOLID BLOCKADE betiomUpHEnagen et Generative
 opaque noise GOVERNANCE FRRIO TG . NATURE-BASED GOVERNANCE Potential of
barriers GAP DESIGN SOLUTIONS FILLS PLANNING VOID HKNBSDG
* sensory isolation
2 LINEAR ELOW » IMPACTS: THE WAY FORWARD: BOUNDARY ECOLOGY MODEL
: s - Severed Ecology 0.0
- paved paths - Habitat SAI SHA h\w [ 3]
i Sognentaen TESTSHE BOUNDARY ECOLOGY
. ggglr%;;t%ﬁ] Ecological SOCi?l Replicable tool for '
3. EMPTY PLOT EDGE 47 Health Cohesion  nature-based governance

- metal balustrades

in marshland
- discontinued Other
continuity Hong Kong
Yu & Hui (2018), Kg (2024), Jim (Tang), Tang etal. (2017), etc. frontiers

A
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at rural-urban edges
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