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GLOBAL CONTEXT OF
CONCRETE PRODUCTION

01 Planetary Burden of Concrete
02 Energy-Carbon-Water Nexus

03 Global Cement Emissions

04 Pollution Pathways to the Arctic

05 Cement Production Networks

0 I Situating concrete production within the energy, urbanisation, emissions, and supply networks that externalise carbon, particulate, water, and ecological burdens.



THE PLANETARY BURDEN OF CONCRETE:
Global Energy Infrastructure, GHG Emissions, and the Cities That Concrete Built.

Global power, emissions, and urbanisation datasets are read together to situate concrete within the
infrastructure that supports material extraction, manufacture, and construction demand.
Concentrations of non-renewable generation and urban growth indicate where energy use and
emissions are most intense; they do not by themselves establish local soil contamination. The
following pages narrow this global context to England and, finally, to the post-industrial conditions of
Dagenham Dock.
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The Energy—Carbon Nexus:
Non-Renewable Power Infrastructure and Urban Demand Driving Global Concrete Production

This map compares installed non-renewable generation capacity with major urban centres to show the energy

infrastructure associated with industrial production and construction demand. Cement manufacture is energy-intensive,

while growing cities concentrate demand for housing and infrastructure. The spatial overlap provides a global context

for material emissions and resource use; it does not imply that every energy or urban cluster has the same

contamination profile. Subsequent pages move from this broad relationship to documented UK emissions and
g site-specific evidence in Dagenham Dock.
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ENTANGLED INFRASTRUCTURES:
Non-Renewable Energy Supply Networks & Urban Emission Clusters

This map visualises the spatial entanglement of non-renewable energy supply
chains, urban greenhouse gas emissions, and water depletion stress at a planetary
scale. White flow lines trace non-renewable supply networks connecting source
nodes (cil/gasfcoal power planis) to urban demand centres. Pink-purple halos
indicate cumulative GHG emission intensity by city region (UCDB, 1975). The
bivariate legend cross-references water depletion score against annual CO: emis-
sions, revealing zones of compounded ecological burden.
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GLOBAL PM2.5 POLLUTION AND BE-MEN'IE-wlNDcIJETEN
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CEMENT PLANTS POLLUTION PATHWAYS TO THE ARCTIC

Global heavy metal pollution, shipping routes, and urban centers
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CONCRETE BEYOND BORDERS

Qutsourced Carbon and the Global Cemant System i
L

OuTSOURCED CARBOMzoza!
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CONCRETE'S
CONTAMINATION LEGACY

01 Infrastructure and Air Quality
02 Atmospheric Emissions

03 Construction-Waste Afterlife
04 Industrial Metal Residues

05 Site-Scale Chemical Stratigraphy

Tracing how transport, cement production, construction waste, and industrial residues overlap as atmospheric emissions and soil contamination from England to Dagenham Dock.



The Infrastructure—Ecology Inversion:
Road Networks, Air Quality, and Residual Green
Heritage Across England

England's transport infrastructure - mapped from OS Open
Roads and extruded by road classification - reveals the
connectivity that has supported material production,
distribution, construction, and demolition. PM2.5 monitoring
stations (OpenAQ) register one atmospheric dimension of
this network, while Historic Parklands (Matural England)
locate protected and inherited green spaces under pressure
from urbanisation. Their overlap frames the transition from
regional infrastructure to the documented emission and
contamination evidence on the following pages; it is not
treated as proof of heavy-metal concentrations.

LONDON

" EAST LONDON

LIVERPOOL LEGEND

ROAD METWORK (05 Open Roads)
Extruded by classification hierarchy
Primary Road ——

Secondary Rosd  ——

MANCHESTER

L
BIRMINGHAM

HISTORIC PARKLANDS
(Undesignated) & Natural England
Area (md)

172 - 266,255 =
266,255 - 635,508 @
635.536-1,233.733 @

:

1,233,735 - 2,620.077 @
The five most PM2.5-polluted cities in the UK

2620077 - 7,408,122 @

AIR QUALITY
Phez 5FM 10 P Monitoring Stabon (OpenAd) =
"\k Value — mass concentration {pgdm™)
M I L I 1MILE . 17104100/ 1,000/ 10,000

OpenAQ https;//openag.org, Contains OS data © Crown Copyfight and database right 2026. Contains data from OS Zoomstack



The Atmospheric Legacy of Concrete
Tracing the Emission Footprint of Cement Production Across the UK Landscape

Dominant Emission Signature by Region
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The National Emission Baseline of Concrete Production )

MOx — high-temperature clinker
kiln combustion

Cement manufacture is a major source of industrial carbon emissions, primarily through
limestone calcination and fuel use. This national-scale study brings together NAE| gridded
data across six pollutant categories to trace how the wider concrete production system is
registered in the atmosphere - from NOx associated with high-temperature combustion to
PM10 generated by quarrying, grinding, handling, and transport.

The maps show emissions intensifying along urban-industrial corridors where cement
plants, batching facilities, waste sites, and logistics networks overlap. Rural ammonia
signatures largely track agricultural land, distinguishing them from this industrial pattern.
Read together, the datasets establish the regional context for Remediscape: Dagenham
Dock lies within the southeast corridor where atmospheric burden, transport infrastructure,
waste processing, and legacy soil contamination converge. The maps provide contextual
evidence; they do not substitute for site investigation or chemical sampling.
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Concrete's Afterlife: The Waste Landscape of a Material Economy
Mapping G|reenhguse Gas Emissions from Concrete Demolition Waste, Historic Landfills, and Flood-Vulnerable Disposal Sites
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Regional Emission Profiles: Construction Waste Sector

Marmalised Emission Levels Across Six UK Regions | London consistently reaches Tier 4-5 across all
- gases — the highest concentration of concrele waste procassing in the country
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What Concrete Left Behind: Heavy Metals in England's Topsoil
Tracing Industrial Residues from Cement Manufacture, Aggregate Quarrying,
Reinforced Construction, and Post-Industrial Waste

Concentration Extremity Index: Industrial Metals in England's Topsail
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These metals are not unigue to concrete; they register wider industrial systems associated with cement manufacture, aggregate processing, combustion, transport,

reinforced construction, and historic waste handling. Lead, cadmium, arsenic, copper, and nickel may enter soil through atmospheric deposition, contaminated raw
malterials, correding metal components, and redistributed fill. Overlaid with road noise and population density, the map identifies where multiple forms of exposure
coincide and where further investigation and remediation should be prioritised.
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0 3 Tracing how material production distributes hazards, then translating remediation into biological, chemical, and mechanical processes.

MATERIAL PATHOLOGY &
BIOREMEDIATION

01 Cement and Concrete Timeline
02 Production Hazards

03 Material and Metal Networks
04 Concrete versus Living Soil

05 Bio-Cycling Process



THE HAZARDS OF CEMENT & CONCRETE PRODUCTION

Harm human beings, the surrounding l-rl'tlmnrlttl_:: %!_ soll, and the habitats of living arganisms.
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CONCRETE AS A GLOBAL MATERIAL NETWORK WITH HEAVY METAL

Tracing the Transboundary Circulation of Heavy Metals within the Global Cement Supply Chain
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METAL ELEMENTS RELATED TO THE

Outsourced Carbon and the Global Cemant System

CEMENT INDUSTRY AND THEIR TRANSFER
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CONCRETE VERSUS LIVING SOIL
Material Confrontation
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highly alkaline - unsuitable for most plants

15-20% s s

limited connected porosity; poor rooting medium

& VERY LOW

biological activity

A Pb. Cd. Cr. Ni

potential trace-metal release depends on
composition and weathering

&T HIGH THERMAL MASS

exposed slabs retain heat

I < 0.01 mm/hr |

sealed slabs restrict infiltration and increase runoff

Material Performance Index: Concrete vs Healthy Soil (0—8 scale)

pH Meutrality
Thermal i
Regulation Zitd
AT + Biological
Permeability Activity
Carbon Balance
Healthy soil
Concrete

pH
POROSITY
LIFE
METALS
HEAT

WATER

oo eeeemm 1 5 57 5
neutral to mildly acidic — optimal for plant life

T — — — ) 2 LA
interconnected pores, continuous gas exchange

10° / gram H

bacteria, fungi, nematodes, arthropods

Biosorption =

immobilised by organic matter and mycorrhizae

Buffered . 3

thermal regulation through evapotranspiration

10-100 mm/hr

permeable — absorbs and filters rainfall



BIO-CYCLING PROCESS

One of four remediation pathways. Site evidence determines where it activates,

when it transitions, and how different treatments are combined.

Gantry Cutter

Existing Concrete Crust

Phosphale Additive
{KHLPO,)

COST:

EFFICIEMCY: 93.8%
Asbestos Inerting

P

\mfitrlgﬂd

High-Energy Ball Mill ——

Phosphate Solution
(KH_2P0O_4)

Meutralized Slurry

Fleurotus sajor-caju

I MO
SUBSTITUTION: 10% -
15% of Thermal Mo

CALORIFIC WALLUE: High

i

1e°
sP ré
pﬂﬂ gut

CO: Off-gassing
Mycelium Matrix

Ambient Biareactor

LOSS FACTOR: 1.7 tonmes CAPTURE: ~150 kg CO, / tonna
FRew = 1.0 1onne Clinker

Milled Substrate Carbon Sequestration
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T Automated
Manipulator

Fungal Spawn
Inoculation

Living Brick Unit

I -zensitive skins

Structural Delamination

Technosol / Humus

Pioneer Specias

SCIEMTIFIC ANCHORS & DATA SOURCES!
Black Soil/Humus
Borges, A., Girota, A, 5., Guimardes, GG F., Reis, H. P G, Fannas, C. 5. and Ribeirc, C. (2022). Asbestos cement waste treaiment theough
mechanochermical procesa with KH2PO04 for ite utilization in goll pH correction and nutrient delivery. Environmentzl Science and Paollution
“ Research, 20, 2HA04-28815,

Borges. R, Klaic. A, Farinas, C. 5. and Ribeiro. C. (2022). Biological reatment of asbestos cement wastes by Aspergillus niger and
Acidithicbacillus thiooxidans, Applied Clay Science. 216, 108375,

OUTPUT: 0.6 m* Sail f10nna Durczak, K., Pyzalski, M. Sujsk, A Juszezyk, M., Sala, D end Ustinovichius, L (2024). Efficiant Management of Asbesios Weste Through
Utilizeticn as Mineral Adddives in Portfand Cement Producton. Materials, 17, 5783



SITE SELECTION &
EVIDENCE SYNTHESIS

01 Borough-Scale Dataset

02 Feature Extraction and K-Means
03 Cluster Classification

04 Digital Phenomenology

05 Multi-Layer Site Reading

0 4 Selecting Dagenham Dock through environmental clustering, resident perception, and multi-layer site analysis, then translating regional evidence into site-specific remediation priorities.




DATASET: BARKING & DAGENHAM
7.2 KM x 5.4 KM

The London Borough of Barking & Dagenham lies
within the Thames Gateway industrial corridor - a
landscape shaped by manufacturing, logistics, waste
processing, and large-scale redevelopment. In this
study. the borough is examined where atmospheric
emissions, brownfield land, flood exposure, waste
infrastructure, population, and ecological sensitivity
overlap.

To identify a focus area for Remediscape, six spatial
datasets were compiled across environmental
condition, land use, hydrological exposure, and
demographic context. An 8 x 8 analytical grid (64 cells)
converts each layer into a comparable feature vector
for K-Means clustering. The result is a borough-scale
comparison that directs more detailed site reading; it is
not a substitute for intrusive site investigation or
laboratory testing.

LEGEND

Brownfield Register (LBBD 2024)
Population Density (ONS Census)
Licensed Waste Sites (EA)

Permitted Waste Facilities (EA)

Building Footprint {08 OpenMap)

Flood Alert Zones (Environment Agency)
TiL Major Road Network

Road Network (OS5 OpenMap)

Analysis Grid (8x8, 690m x 525m per grid cell)

IBEE | ELEL

Date: BGS London Earth | 05 Openiap Local | Environment Agency | QNS Census 2021 | LBBD Brownfield Register 2024



SITE 05 SITE 06 SITE 07 SITE 01

LABEL & FEATURE EXTRACTION
690m x 525m per grid cell

SITE 10 SITE 12 SITE13 SITE 14 SITE 15

The Borough of Barking & Dagenham was divided into 64 equal grid cells (8 x 8). Each cell covers approximately
690 m x 525 m, providing a consistent comparative unit for borough-scale analysis. Every dataset is summarised
per cell and normalised before clustering.

Six features describe brownfield intensity, building coverage, waste infrastructure, flood exposure, population,
and ecological sensitivity. Together they distinguish regional site profiles and indicate where several pressures
overlap. They do not represent measured contamination concentrations. The resulting 64 x 6 matrix is used as
the input for K-Means clustering.

SITEAT SITE 18 SITE 18 SITE 20 SITE 21 SITE 22

SITE 25 SITE 30 SITEMN

Feature Data Layer Symbol
SITE 33 SITE 38 1. Brownfield Density Brownfield Register (LBED 2024) HE =
z
:
E. 2. Building Coverage Building Footprint (OS OpenMap) B
[:]
F =
[
3. Population Density Usual Residents (ONS Census 2021) B
SITE 41 EITE 42 SITE 44 SITE 46 SITE a7 SITE 48
4. Flood Risk Exposure Fload Alert Zones (Environment Agency) =
@
2
e Licensed Waste Sites +
g- 5. Waste Infrastructure
g Permitted Facilities (EA) he
L]
£
6. Ecological Sensitivity Sensitive Areas (Natural England) .

SITE 48 SITE 50 SITE 51 SITEB3 SITE 54

Reference layers :

— Road Network (OS OpenMap)
— TiL Major Road Network

["] Analysis Grid (Bx8, 690m cells)

Data: BGS London Earth | O3 OpenfMap Local | Envirenmeant Agency | ONS Cansus 2021 | LBBD Browntield Registar 2024 | Natural England

SITES? SITEsa SITE 59 SITE 60 SITE 61 SITE 62 SITE&3 SITE 64



Normalised Valug (0-1)
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K-MEANS

K-Means groups the 64 cells using six normalised
environmental and land-use features. K=6 is used here
as a comparative resolution informed by the elbow
curve and the need to retain distinct site profiles. PCA
helps inspect how the groups separate in two
dimensions; it does not validate contamination. The
resulting clusters identify cells for closer review and
later site-scale analysis, rather than measured classes
of toxicity.
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Cluster 0

SITE 27

F1_Browmiield = 0
F2_Building = 18.78%
F3_Weate = 8
Fa_Flood = 129.45%
F5_Pop = 66,603
F&_Sansitve = 0

1. Brownfield Density |

SITE 28

CLASSIFICATION FEATURES

Cluster 0 combines high flood exposure, waste infrastructure, and brownfield intensity across seven cells. F4 values are
dataset-derived exposure scores; values above 100 reflect overlapping source polygons and are not direct percentages of cell

area.

F1_Brownfesid = 0
F2_Ruilding = 14.52%
F3 Wasle =3
F4_Flood = 113.83%
F&_Pop =36714
FE_Sensitive = 0

2. Building Coverage @

SITE 29

3. Waste Infrastructure Il

F1_Brownfield =4
F2_Buildeng = 9.33%
Fi_Wasta = &
F4_Flood = 135.24%
F5_Pog = 32,340
F&_Senzitve = 0

4. Flood Risk Exposure |l

SITE 30

F1_Brownfield =0
F2_Buildng = 10.63%
FA_Wasle = §
F4_Flood = 140.68%
F5_Pon = 5,368
F&_Bensitive = 0

5. Population Density |l

6. Ecological Sensitivity m

SITE 37

F1_Brownfield = 37
F2 Building = 18.27%
F3 Wasle = 4
F4_Flood = 112.62%
FE_Pop = 47626
F&_Senaitive =

SITE 38

F1_Brownfield = 12
F2_Building = 13.97%
F3 \Wasta = 11
Fé&_Fiood = 109 46%
F&_Pop = 20,784
F6_Sensilive =0

i
£l
1
S b 4

i
'l

0

0
G

SITE 23

F1_Brownfield = 0
F2_Busiding = 5.08%
Fi Waste =0
Fd_Fiood = 149006%
F5_Pop = 10,184
F6_Sensitive =0



Digital Phenomenology: User Feedback
DAGEMNHAM AND BARKING DISTRICT & SURROUNDINGS
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SITE READING: Dagenham Dock Multi-Layer Analysis |

Five heavy-metal indicators associated with industrial activity - Pb, As, Cu, Cd, and Ni - are vertically dissected to show a CSM-based relative-risk interpretation across a 3 km x 2 km post-industrial site.

Brownfield Site Density (Kernel)

Built Farm + Flood Exposure

LOAC — Socko-Demographic Profile
= Household Residents {count] Fah I ©.iding Footprinie (OS5 hizsterkan)

m— Fopulation Density {per km?) Low JiE EAFlood Alert Areas (Zons 23)

Grasshopper Workflow
Contamination Stratigraphy Generator: GhPython Automated Pipeline

LBED Brownfield Register 2024

concentration peaks at Dagenham Dack
industrial corridor, validating K-Means
Cluster O selection

LEGEND

1.Brownfleld Site Density (Kernel Density)

i

B High

2. Network TLRNTIL Strategic Road Metwork (TLRM)

3.Local Road Network (05 Open Roads)

Butiding Footprints (135 MasterMap) + E4 Fiood Alert Areas (Zone 2/3)

Ni
Geclogical Baseling (8-63 mavka)

Cd

Atmospheric Deposiion (0. 1-6.5 mgdkg)

Cu

Infrastructure Residue [ 14—681 mgdg)

As

Subsurface Migration (5. 5—-48 mgdg)

Pb

Indusingl Legacy (261,918 mgdkg)

Original Site




SITE READING: Dagenham Dock Multi-Layer Analysis Il

Above-ground spatial conditions - transport, built form, flood exposure, and community sentiment - are read together to support later site-scale remediation planning.

SENTIMENT COVERAGE FIELD
200 m perception radius around 67 geo-tagged review locations - overlap shows where qualitative coverage is densest.

1§ [t | - T H AT A e
'l!I i:_.'__:-'__ln & "'i.-‘r"‘-‘-_--‘--li.',:}'c :;'E‘:‘:—J;;-
Ji== :

-1\
Vivd

.,i"‘u_

/ 24
U =

1
i

_ﬂ_,.
i ] T

LEGEND

Dense overlap zone = highest date confasnce
+ Geo-tagged review location (Google Places API)
O 200m perception radius — approximate range of envirenmental sensory experience (noise, odour, visual decay)
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SITE STRATIFICATION: Above-Ground Conditions
Four spalial layers dissected to inform sirategy zone allocation

Sentiment Data T - =
Integration | = i

e i e g

Transport Network

R R g ——— - ; s 3 N & Dagenham Dock Station:
s ol =5 — o o, | c2c lne, Zore 5 / Frimary interchangs,
: ) e S - T S —— S ! rail + East Londan Transit

GRS -#  Saswtooth Roaf Factory:
largest siruciure v Clusiar O

Flood Risk Exposure |

® EA Flood Zons 3:
higtest nsk desigrahion / Clueter O
flood exposure 3. Fx borough average

Satellite Base |
/ Thames riverfrant

——————————————————————————————————————— & Site boundany: Strategy Area
Landon Borough of Barking &
Dagenham mafropafitan distngt
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REMEDIATION DESIGN &
LIVING INFRASTRUCTURE

01 Material Ground and Contamination Risk
02 CSM-Derived Strategy Logic
03 Plant-Trait Rules and Remediation Sections

04 Modular Shelter and Material Life Cycle

05 Thirty-Year Remediation Relay

0 i From site materials and CSM-derived treatment rules to plant-led sections, modular shelters, and material cycles, closing with a thirty-year relay back to ecology.



THE MATERIAL GROUND OF BARKING REACH

SITE MATERIAL INVENTORY ABOVE GROUND, BELOW GROUND

CONCRETE-BASED STONE & MINERALS PLASTICS, COATINGS ORTHOGRAPHIC ELEVATION, WEST TO EAST

High-voltage pylons stand 1o the wast The cleared 42-acre Barking Reach sile sils at centre A Ford Daganharm wind turbing risas behind
it. Tank farms of Hanson Aggregates extend to the sast. Barking Reach was a 1,000 MW combined-cycle gas turbine power station, built

' ‘; e T ———— between 1992 and 1995 and decommissioned in 2014. Demolition began in 2018. DDM brought down the two 55 m concrete chimneys,
W S {3 ) removed five HRSG units and the turbine hall, and crushed on-site concrete into 6F2 recycled aggregate. The City of London Corporation
% m“'}{‘ L i § ) acquired the site in 2018 to relocate Smithfisld, Billingsgate and Spitalfields wholesale markets. That plan was cancelled in November 2024
iy O Sy
""'.'-‘/ Beneath the cleared surface, two cooling water tunnels run 38 to 45 m below ground leve!. They are 3 m in diameter, 830 m and 1,165 min
length. A dense pile grid extends across the full 42 acres, reaching chalk bedrock at 43.5 m. Onginal foundation slabs remain in place.
Recycled Intact turbine Sand HDPE drainage
aggregate foundation concrete Pipes ) _ I _ _ R
WEST-EAST ORTHOGRAPHIC SECTION
METALS | Wind turbing
Tower ¥
Hanson Storage tanks
Gieserend Bearkiry Aggrogates
& Rsach Site =
s P = L VY. iy e 0 A
20O -
Cooling watar
Rebar Anchor bolts Structural steel Sheet piling Copper / aluminium tunnels adm
(M48-MED) (1442mm) cabliing 5 s e ol
1 Topsail + Asphalt Cast iron Concrete blocks. Red brick / Recycled concrete i Rock armour Ruderal vegetation (Buddleia /
seed bank concrete manhole covers shaff head house reclaimed brick aggregate ¢ (imestone / granite) Senecio / Tussilago)
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CSM-DERIVED CONTAMINATION RISK / TOTAL + SIX DIAGNOSTIC LAYERS

HYDROCARBON
N

i |
| e
o - laleii |  Scka s 4
Maet L s ey T
5L H =101 1
| (i
' ..||..|-‘ " I—.d :-I:.
'E-*L'r .ti E!
i ¥ PR = i
| ® e g—
- b
'] ( i
'3 ‘i!m | o81 4321 1302
A 4 T ——— e TR e e C R B it = AIRE | R - 1
" » t.‘l - 1
# - -1 1
::{;L’ :
a1
il
T T
" .n '-—-"J -
e
E S B
PR N bW . b sddia
maan 0.21/ max 0.68 ‘mean 0,18/ max 0.62
WATER MOBILITY CONFIDENCE
Thamas / braach / il evidance densily
[ e e e Fr TPTETTITIT ITTYeRYTITTITTY
pawi | ] Ejaiian B ]
il g TR s
B 2L 143 B LTI
s . B [:: 144 bd ot veliy
- 11 sh b agdnf i ---aqéi
.-y {4 b | e | § & poa "
s {4 hEad i bs Shm 8 esn
3 LT SRERRRS AR
Freeat : Lot ECRRR R S SRt e 11 3
v o i ¥ i (2L IR R +htll-|-o-|------
- !I il ; 1 : +' "_: "F'. - ..',:‘ 1.
I e = L SRR s
Bitiiiiriee (5. I s
i | i e | i I;l!r-r B0 Bl i s e
taim b 28 CooRHIERIIT s
' & T::.F... oy e
i pmrhatad o o222 et o
" S TRt iin1 1 hEy S
ae y 1 ®
o 1 bos ¥ !
- : 1 S i H35: 8
_ il S REen 4L SO polgges Wit g
[ 4 ] RN - Tt | i bt 4 B I R -_lv-v--q-x !--I-i—lu 4
% H il b t-i :E;I] IEETIEL IR | || Mrrrrirrtt it -l-:*,...:
™ :- ! 1! |l i i 'l- { i B Iz -
" h - '_I-: r-_-o '_',_:,': ¥ l -II_...-! [t =1 :I.L' ! ] ::: ..... l.::-.Lb_ 1 --_:
" f Ui T T T s Sl PIPTRTRIRTS o TR 1199900 : ey
. ' maan 0,19 / max 050 maan 0.11 / max 048 ‘mewn 0.58 / max 079
¥
::v
# ] ;
g gt 03 EVIDENCE + READING NOTES
H‘:i'i'l Ty |
}l:{l'.;

)
<

N
L

Planning + remediation records 15,429 cels / 5m x Sm

Digimap Historic OS / 2005 labels Study frame 555m x 695m
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REMEDIATION STRATEGY LOGIC

HOW THE STRATEGY ENGINE WORKS INPUTS — ENGINE — TRACK
[ 1
<
‘ (7) TOTAL_RISK ‘ S MAIN_FAMILY | 1ll SEVERITY cLASS /\ ASBESTOS EVIDENCE
r A Y T Y k
- i " f ¥ &8 " g g
Y s Lk ! e
5 [ - L (iE it a2 - -
M-open E-dig E-cap F-myc _ W-buf P-stab P-sz P-ext
THE ROUTING RULES PER 5x5M CELI
€@ LOW-RISK SCREEN © ROUTE BY DOMINANT POLLUTANT FAMILY
high o E-dig Evcavate and Haul
A ASBESTOS / RUBBLE ¥ Engineering-led — excavale hotspols, otherwise cap o break the exposure path.
otherwise —> E-cap Capping
total risk < 0.10 ? —
—2_  GROUND GAS — : ;
— any —> E.cap Capping / Drainage Cap and venl to infercep! upward vapour migration.
YES
@ HYDROCARBON — organic —> F-myc Mycelial Degradstion White-rof fungal enzymes oxidise hydrocarbons and PAH.
\ % WATER MOBILITY —>  runoff - W-buf Wetand Buffer Wetland buffer and riparian fiftration intercept waler-mobile melals.
M-open
high / medium_high _y  P-stab Spot Hotspot Stabilisation
@ METALS
—2  medium —> P-=8Z  Arca Stabifiestion Metals can't be degraded — stabilise where pollution is high. extract only where it's low.
low_medium /low s

P-ext Euraction



FROM SUBSURFACE DATA TO REMEDIATION PROGRAM

m CSM-BASED STRATEGY O0U

Inerule
assigns.

4681 4349 4215 938

837

290

118

2 15 429 CELLS

1

E-cap & W-buf B F-myc P-ext

M-open

P-sz

P-stab

M E-dig



QUANTITATIVE PLANT TRAIT ANALYSIS

A Annuals @ Legumes @ Perennial herbs @ wetiand plants

& Woody plants ¥ Grasses
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@ Fungi
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@ Plant type

@ Hoot depth

@ Plant height

@ Sunlight

S

" LA
O 0O WO OO IOUP

| R &
L. A A A A A A B B4

® Hardiness
® Growth

@ Moisture

<2
&

—

e—

#® Biomass

i,
s

AR
L/

AR @
@ W

Oy

i

)
X

B @
@

& Metal extraction
® Metal stabilization

® Organic degradation

@ Nitrogen fixation

@ Target breadth

@ Ecological value

e Amenily value



REMEDIATIONS STRATEGY ATLAS / FIVE SPATIAL SECTIONS / BASEMAP OVERLAY

01 STRATEGY MASTERPLAN
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SECTION 01/ Y0 OBSERVATION
COMPOSITE START-UP

sy 55§ Wl 3 7, | Fome 3840

= [E-dig paint + cap + myoaium « wettand

- ¥0: ascayalion, tap woiks, noadated ples
- Flanis: wetland plugs; shalow grass an cags

o 10- 41 |y TO- 1M /1 BN

SECTION 02/ Y1 OBSERVATION
MYCELIUM FIELD

Fama UL | Wbl G

= Fomyo 38.5% / treaiment dapth 0-0 3m
= ¥ 1: first badch fasted: remawed or mndwed
= o anrachon woodand ar welland rarraivo

& BV 5 |y -2t | T

Wb B, | Poand B0, | E-cap 118%

= ool AR BT & Popa BB
= ¥ reodbed + wmillowipoplar BAC « Miscanifus
~ Na F-mys in this secton

o TP0-Z00m 1y - 180=-120m ) ¥ SN

SECTION 04 / Y15 OBSERVATION
CAP-EXTRACTION FIELD

I

S SE2% | Pt DE6% | P42 BR%

= E-«cap 83.F% « P-an M.0%

= Y15 Cof ONENng s Fpaated DODRICS Coas
= o wwtiand buler in this sechon

o DA oy 31010 7 D

SECTION 05 / Y30 OBSERVATION
OPEN WETLAND

Wbl B 1 | Wdpin S80% | Foimps 5%

b Bl 1% o M-opan JR.O7G

~ YOO mature weland « public landscape
= No E-cap or P-ial m s section
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TRANSFORMING PLANT DATA INTO SPATIAL STRATEGIES

01 SURFACE BIOPILE & SHADED MYCOREMEDIATION 02 EXTRACTION FIELD & STABILIZATION MEADOW 03 WETLAND BUFFER & RIPARIAN FILTRATION

Mycelium Hemediation Components Pioneer Plants Wetland Buffer Strategy
L ; g =y
shade cover s il ar . bank willow
e v ':‘:f. i s
ostreatus Epiiobium Popuius Batula Misoanthus x
'E'T _ lea litter mulch e o s e
Annual Extractors
® &
t i 3
Hedianthus Brassica MNicoliana
_ om EnnUuE Jjunces tabacum
Grasses & Clover
L f1%m

Fesfuca Agrostia Loiiurm Trifolium
rubra capillans perenne repens
annual witow /
extractors upi
1
Qraases &

ciover L By

i surface runolf
Treatment Layer Section
' Metal is adsorbed and
inmnobilized by roolsirheomes
{accumulated in roots, TF < 1)
Ly 2 = == ZrEt T i
k | g A -,T
T | - Om
- 05m
: +1.0m
s Wetland Buffer Plants
1 e litter mugloh——tir e
Fungal media — = ——+=+1 A
Contaminated iayer vf,i i p
Depthof mycefium__ |, Foam i . ik ,'
treatment methods ' o ¥ S b '
Depth of roct
infiuence Salix Frragmites Typha Irig




01 EXPLODED CONSTRUCTION AXONOMETRIC

MODULAR MYCOREMEDIATION SHELTER UNIT / MATERIAL LIFE CYCLE

B1 Funnel membrane roof

B2 Ridge & edge cables

A3 Upper [ eaves ring beam

Ad Tension cross-bracing

AS5 Central mast (+ downpipe)

A1 Clustered corner columns

A2 Intermediate guide posts

C2 Guide wires

C3 Sensor & misting lines

C1 Folding membrane door panels

AB Base rail

D1 HDPE bed liner

D2 RCA gabion edging

D3 Reversible footings

02 ASSEMBLED UNIT / PUBLIC FACE

03 MATERIAL GRADES / FOUR LIFE-CYCLE ROLES

A: PERMANENT SCAFFOLD LAYER

LIFE EFAMN
30 years, retained alter verilied remediaton

POST-TREATMENT STATE

After verfication: stesl frame remains as public support;
raugahle reatmant agupmant movas 1o the neat call
MATERIAL ROLE

whitz steal frame / rng beams / colemns | meast

B: CONSUMABLE EXECUTION LAYER

LIFE 5PN
15-20 years
STATE-MACHINE HODE

¥15: enclosure leaves &1 the mycelum-to-plant
handover

MATEARAL ROLE
roof membrane | side membrans | folding panets

C: SEMI-PERMANENT ENCLOSURE LAYER

LIFE SPAN
3-5 ye&rs, replacad per treatment cycle

STATE-MACHINE ROOE

Every treatment cycle: parts are repdaced, calibrated,

of refns
MATERIAL ROLE
mist lines ! sensors § guide wires | service parts

D: GROUND BIOLOGICAL LAYER

LIFE SPan

digsolves with remadiation progress

STATE-MACHINE NODE

Mo exit: the bed is conswmed and becomes productive
public ground

MATEHLAL ROLE

woodchip bed J mycelium subsirate / composting soil




Material Cycles and Spatial Relay of the Remediation Unit
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09 Recycling Pathway for Residual Site Concrete

Used in Path Sub-Bases
or Drainage Layers

Sorting and Removal of
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The remediation process is repeated in a new 5 x 5 m cell.
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Material Cycles and Spatial Relay of the Remediation Unit

LEGEND

OF OPENNESS

BID BIO-FPRODUCTION

LEG REMEDIATION LEGIBILITY
IMT PUBLIC INTERACTION

ENY EMVIROMMENTAL CONTROL
NET ES¥ETEM COMMECTION

30m
D

24m
-

18m

Remediation Play Field

i

|

Relay Plant Nursery

Clean Fungi and
Seed Chamber

Material and Biological
Archive

==

i e Tl




BARKING REACH REMEDIATION COMMONS - A 30-YEAR REMEDIATION RELAY

A 30-YEAR HANDOVER | HUMAN LIVING SYSTEMS PUBLIC
. EXCAVATE - CAP - INOCULATE - MONITOR . DEGRADE - STABILISE - EXTRACT - FILTER - HARVEST . WALK - LEARN - OBSERVE - MAINTAIN .
: th st L thl fow-frequency: gnnual cut [ coppice cycies th L
O0"YEAR 1¥YEAR 15"YEAR 30"YEAR
I i
i ]
| ]
01 - HUMAN-LED 02 . SYSTEM-LED 03 - PUBLIC-LED

YEAR 0 - YEAR 1 YEAR 1 = YEAR 15 YEAR 15 - YEAR 30




MODULAR AGGREGATION &
SPATIAL PERFORMANCE

01 WASP Workflow and Module Set

02 Connectivity Rules

03 Iterative Aggregation

04 Environmental Optimisation and Solar Validation

05 Functional Distribution, Density and Circulation

Extending Remediscape's modular units into a rule-based architectural system, then evaluating the generated aggregation through environmental optimisation, post-optimisation solar performance, functional
distribution, density, circulation, and level organisation.




WASP INTRODUCTION

INTRODUCE THE WORKFLOW OF WASP

FOUR STAGES DEFINE THE WASP GENERATION PROCESS MODULES ARE TESTED, ACCEPTED AND AGGREGATED ITERATIVELY
/
= STEP1 e UNIT SET
B T T e Ty T e e 2 1
! Define Modular Units 1 :
| i 1 ! ) !
: Design modular units with pre- | P :
defined connection points and 1 :
! spatial functions. ) .
I hd
1
L ey e PR P, S P T R SR 8
- RULES
i
V4 i
" STEP2 ;
=== e = = e = == - ' i
| Assign Connection Rules !
1 1 = SEED POINTS
: Each module is assigned connec- | e :
tion constraints that determine its | :
: possible neighbours. 1 :
| 1 :
————————————— -l ‘I_
e S s e » | WASP SOLVER
\V; ' i
« i
= STEP3 ! | ' :
i b i At e R | . [ : ! v
1 ] I 1
: Set Growth Seeds ! : ' ? : ) P
1 i ¥ I i
| : : : s e e 5 : CONNECTION COLLISION
I Towers act as fixed seed points - i | " A ; CHECK CHECK
| from which spatial growth begins. 1 ! LU, a ? ; I i
1 h 1 ! i
] 1 ¢ 1 I
I 1 i L4 | 3 : : . :
l i - i Al RIS P SO S e i e e R R T R A (R
_____________ 1 T : i ¥ i s
i . i '
1 e A L o N (g e T A O e M A Sl P ‘-I 1 1
Y, : \
i
i S YERLA
= STEP4 : RS =
e B T ! : ACCEPT
| Generate Aggregation : Fiird St :
i ] :
: WASP iteratively assembles | - BRETRY :
modules according to predefined | i
I rules. 1 v
| : i
I

AGGREGATION




CONNECTIVITY RULES

RULE-BASED RELATIONSHIPS BETWEEN MODULAR SPATIAL AGENTS

Predefined rules guide how modules connect and aggregate.

MODEL-L

r

.

-

I

 Tower consists of 20 fixed
: Seeds.traffic branches need
1to be released so that the

! functional

gpaces can grad-

(ually ‘emerge along the

_branches.

K1

e

=

E

G

|

+  MODEL-A

1Rast1 is inclined towards openness and lightness.

:gmup.

- =

MODEL-B

JAest accurs in groups of at most two.
iAest can serve as the end point of a branch.

L 1

! i

' I

! 1

"Rest2 is inclined towards short-term stays by a smali: !
1

! 1

I i

! 1

MODEL-K1

L}

' The single-cell design is
! suitable. for short-distance
1 extension, turning and buff-
:nring between functional
i

]

modules.

MODEL-C

center.

i
i
i
]

meesbhsssdacssdassbisdesdesssheacssdacscsdlcacsnliicsnnsneseas

Entertainment 1; The entertainment space needs to!
rely on wider and more stable transportation nodes.:
Entertainment 2; With a larger volume and higher
activity intensity, it can serve as a local gathering.

MODEL-K2

]
i
]
1
1
i
]
1l
1 = i |
i
)
)
i
]
]
1l
i

s ssdeossnsslssssshosssbacsbesbonsessmosossnssssssss

i v
: The corner space is suitable :
, for high-traffic_areas.and is .
1 prone to forming clusters

J i '
&~ i
MODEL-D '

=

MODEL-E

:F’!antmg requires a strong tendency to together of the
1same type, forming continuous ecological nodes. '
'Plantings occur in groups, and the plants nead to grn::l'.}a
:togemer in a cluster. And they should be evenly dig;
i I'rri buted throughout the module i

MODEL-K3

= 3
i
i
:
i - B
i
i
A :
K1 = - - 4
. ,‘.--:-.:;_ :
] ‘ 1
i B :
: &~
(] i
[] 1
' K2 E :
' B .
.- Q ’1 - -
' :
(] i
" F :
i -r"" i
i o
: K3 :

P
(

i 3
i\ when visitors reach the end, :
: they can enjoy the vertical .
1 garden and have a vantage '
| point for viewing.

i

7
€=
!

.. -
o
]
L 1 P

.------i------
N

= =h

MODEL-F !

=

‘A

Tosnesmsaie ne e anes=d

=

MODEL-G

1The "Education” section is suitable for being located
Yin the middle part of the tour route, connecting the
:mslnrutinn display, planting, and rest areas.

MODEL-K4

oo ofe>

",
2Ty

}

)

'

:%f“i*"

f-
)

i
' A 4-square-meter-long

: corridor, with two functional
1 blocks connected front and
! back, content-based

1 modules.

1

K4
- ; -
1 1
i i
i £
) K2 @ -
i = i
- - g :
; :
(] B I
(] = - :
] w i
1 1
(] U

= =

MODEL-H

i
: The Stair is mainly used to
, supplement wvertical ftrans-
i portation and thus does not
' connect with Corridor 4,

i

1

-

5 MODEL-I

]

K1

MODEL-M

= |

MODEL-J

1 "Commercial® is located at the intersactions and in?!

! the areas with high foot traffic in the "Corridar®. Only:

:al the places where people flow converge will there
, bé opportunities for transactions. .
' i
——————————————————— -



GENERATING IN WASP

ALGORITHMIC AGGREGATION BASED ON WASP MODULES

The spatial system develops through iterative aggrega-
tion rather than predefined composition. Modules are
continuously added according to connection rules and
neighbouring relationships, allowing the architectural
/‘l\ form to emerge as a self-organised spatial network.
2 3 :

TR

. Stepii | Seed:1000




OPTIMIZATION BY LIGHT AND RAINFALL EVOLUTIONARY MULTI.OBJEGTIVE STUDY

OPTIMIZE THE MODEL GENERATED BY WASP THROUGH LIGHTING AND RAINFALL, AND MAKE APPROPRIATE ADJUSTMENTS. SENERATIONG - &8 HOWDLUALS
PLATFORM P %) O EDGE £ DCYAM / OMAGENTA
iz
fOE Ry d
—:.51 = . —
o ey o e oo
Gashoy

SOLAR TRAN SMISSION (%) O

Objective #1 Objective #2 Objective #3
I _: k o N\ BALANCED PARETO SELECTION H_all_l_mlz_e :5.cﬂil|r .:Tiure Hax-lmlzl-a ﬁla‘d‘orr_n"a-rea ':f!II'NITiIZl:' nu.l.nbe-r D.l E-dge |2ggies
) * W GEN 24 /IND 39 - SOLAR 17.5% - PLATFORM um .ETD;GELSI'?S
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~ Rainwater flow analysis - continuous runoff-N = -X /E = - T = T - i_

SOLaR TRANSMISSION / RaY VISIBILTY

SELECTED PARETO SOLUTION
GEN 24 /40,99 SOLART7.5%. PLATFOAMBLYY EDGESRS 0-20% 20-40% S0-40% W #0.100%

Finally, some volumes  were
moved or deleted to enhance the
lighting, ventilation and rainfall,
ensuring that each layer of plants
could fully absorb nutrients.
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POST-OPTIMIZATION SOLAR PERFORMANCE

POINT-CLOUD EVALUATION OF THE WASP-GENERATED STRUCTURE AFTER SOLAR EXPOSURE OPTIMIZATION

Temperature response

1.0 HIGH
0.5 MID

0.0 LOW

Solar light response

1.0 HIGH
0.5 MID

0.0 LOW

The optimized WASP model is converted into a point cloud
to visualize its final solar exposure performance. The colour
distribution demonstrates improved daylight penetration and
a more balanced exposure across the spatial system after
selected modules were repositioned or removed.




ALGORITHMICALLY, GENEHMED MODULAR ASSEMBLIES BASED ON FUNCTIONAL AGENTS s
Pl 7 : 5 ;
pel e o v Y Each color represents a modular unit with a specific
e :" e - D . ' : spatial function. WASP gradually generates and aggre-
wf: L P _,-*:ff'r;:: = 7 Trichn st gates these modules according to preset connection
L __,_-"gg,—,‘_.-*;.".*- ' o LR ' : rules, enabling heterogeneous functions to self-orga-
e NOER T ST e i ; ; g nize into interrelated clusters. However, the colors
T Sediene T i : identified in the figure merely represent the color clas-
L ; . : sification and do not indicate the ganaration sequence.
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CIRCULATION NETWORK

MULTI-LEVEL CIRCULATION FRAMEWORK GENERATED THROUGH WASP AGGREGATION

Each color'-reprasén'ts a different level of the"transpdrta—
. tion network. These levels collectively form a continu-

/" ous vertical system, connecting the spatial seitiements

through corridors, stairs and towers, creating an effi-
cient and flexible transportation framework.

Height
17m

4F 14m
11m
8m

5m
Om




LEVEL DISTRIBUTION

MODULE COUNT ACROSS VERTICAL LEVELS

Modules are concentrated on 2F and 3F, forming the main functional
and circulation core of the system.

Rest Entertainment Planting Education Commercial Tower Corridor1 Corridor2 Corridor3 Corridord Stairs

14m

=
3

3

11m

3
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SPATIAL DATA ATLAS

REAL-TIME PERFORMANCE ACROSS THE AGGREGATED MODULAR
G e

()
Sunlight: 8.6 h
dmidity: 72%
H”’ t Type: P3
. ""Growth Rate: 86%
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The point-cloud model maps six module types—tower, planting,
entertainment, rest, commercial and education—across the gener-
ated structure. Selected nodes are linked to operational data includ-
ing capacity, sunlight, humidity, occupancy and usage rate,
revealing how environmental performance and human activity are
distributed through the spatial network.
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PUBLIC EXPERIENCE &
MONITORING INTERFACE

01 RemediScape 2056 Interface
02 Human Perspective

03 Remediation Control Dashboard

04 Biological and Algorithmic Perspectives

05 Closing Vision of the Commons

0 ; Translating the remediation commons into an immersive monitoring interface where human, biological, and algorithmic perspectives reveal the site's living systems in real time.
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APPENDIX

ARCHIVED COMPUTATIONAL STUDIES

01 Pix2Pix Training Dataset

02 Architecture Plan Test

03 Pix2Pix-K-Means-NCA Experiment
04 Neural Cellular Automata Test

05 Hidden-State Study

Archived exploratory work retained as process documentation. These computational studies did not inform or contribute to the final Remediscape design proposal.



FLOOR PLAN TO PATTERN

Transform the flear plam of the factory into 8 database for functional zoning
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FLOOR PLAN TO PATTERN

Transform the foor plan of the factory into & datsbase for functional zoning
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ARCHIVED TEST: ARCHITECTURE PLAN TRANSFER

Pix2Pix trained on 60 precedent layouts and applied to the former Ford Stamping Plant outline

Domain A — outlhine
Epoch=: 480
=Lz 10D

Output Prediction

This archived Pix2Pix study used 60 precedent plans - 30 recycling facilities and 30 experience
centres - as paired outline and functional-zoning datasets. The generator was then applied to the
former Ford Stamping Plant outline, which was not part of the training set.

Outputs are shown across multiple checkpoints to document how colour distributions and
boundaries changed during training. The images remain exploratory machine-learning outputs
and were not used to generate, allocate, or validate the final Remediscape design proposal.
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ARCHIVED TEST: VARIABLE EPOCH COMPARISON
Comparing checkpoints within an unused Pix2Pix experiment

> Training Set: n=60
> Mapping: Domain A B
> Phaxe: Generative InfFference

Method and archive status

Statistical loss does not by itself select an architecturally coherent output. This
comparison reviewed how checkpoint choice affected colour distribution,
boundary definition, and the subsequent Delaunay translation.

Epochs 220, 360, and 420 were retained at the time as relatively stable
examples, not as a validated final result. The apparent spatial consensus is an
artefact of the experimental workflow and was not carried into Remediscape's
CSM-based remediation grid, 30-year phasing, or public programme.

The page is retained only as documentation of an earlier computational direction.

Epoch 50

Epoch 100

Epoch 150

Epoch 220 *

Epoch 300

Epoch 360 &

B Unciasstied’ ; | 1zE2%

W Lnciessred | 21.EE%

Wuncassted [l liows

B Lhnciasstied | 1z0e®m

W Lncasshed | 12.38%

=
3
in
[
o
]
5
=8
=
o
[
=
o
[0
=]
=
o
[
=
o
B Procassing Hid I | A B Frocssng Ha [ B Proceesing Hal .:] B52% B Processng Had l T15% B Frapasiog Hal . 1255%
W o | JoEts W Ofcs w otce [ |-n26mw B (¥fca | OoTE W 0o Jacem
- ae—r T
o | m soraga -] ] 161 W Sonage [ | a1E% W Songe =] | 17T W Sicrge [ | Fd8% W Eorage B | 1d.45% W Soage [ | A34%
I:é'. ® Coumard | ] 111 B Counyand [ ] | 12 sem - Couvtpant | 1&5% W Courmand oo o Coumard I | a0 W Courpard [ Jaw=s
& | W caswe Area | oooms o lasue A | a0 W lesnAea | 004% Blosuedma [ |poaw B Losue Area | ores W Latsure Area aois
a : S = : B
w Buchprac HAT% Aasgreong [ 55T Bavegroond | 56 .06% W Background [ | 6A0E% Bachyrocd | 5561% wEscgoung [ T2
o Uhcisdate ] =macs ® rewmter B | e ® Unciassied ] 17.30% W lckeated [l |y o thctestes [ 15295 ® roeatiod [ 4T
Epoch 370 Epoch 400 Epoch 420 Epoch 450 Epoch 480 Final
=
=
w
L]
@
=
8
o
=
o
c
3
=
[T}
[
2
o
o
=
o
8 Frocessng Hat | [l | 1380 o Pocesmngred [ |rams & Processig Het ] 4w 8 Processng Hat [ | 487% ® Processng He [ J467%
& e [ ] o5 o (e ] o  Oe [ TJooes [ Fetics [ [T e B e [ ] ot  Ofce [ 00745
'ﬁ & Srovags [ B 1 et o Srorige B | aas W Storage W Inas W Sroeage [ | Jea% B Srovage [ | ] 1207% W Swrags o [RELY
(1's = & — FEEE———————
3 B Courtyavd L ] 107% B Cruriynd m 14.97% W Couriyand [ loasw W Courtyand [ | | 7 B Coirtyand [ 205% W Couriyad | Jzos%
M W Losrodca | | opEw W Losrodma | | oo W Lonse e | "] ooew W Lauedna | jomiw W Cosifodrca | | oD W Comwodna | joot=
= — — -
w Bashgrauwr | | E2BE% Bashgroung [ | 4z 44T B Backgeauna | Torea. BasAgraung ! | BE3Em Bachpruung' | | BT TES: Backgpemung | | BLTER:

B Uhciasstisg 4% | 1936%




Pix2Pix —~ NCA Bridge Overview
S-panel overview showing the complete Pix2Pix — K-Means

Phe2Pix raw output (gradsenis, blurred bowndaries)

CAinitial state preview (G464, with notse and dropout)

K-Megns quantized (clean S-colour discrete blocks)

I._

Zone cowndary visuallsation (white Bnes = strategy boundansa)

—+ NCA pipeline:

i

Mapped to Degenhem four-colour strategy classification

Statistcs: Pik2Pin's inference on the Ford factory sita

ARCHIVED COMPUTATIONAL PIPELINE TEST
Pix2Pix - K-Means - Neural Cellular Automata

An exploratory conversion from image output to discrete strategy classes

This archived experiment tested a two-stage pipeline. Pix2Pix produced a continuous colour
field from a building outline; K-Means converted the colour gradients into discrete blocks: a

MWeural Cellular Automata model then tested how those blocks changed through local
interactions.

The workflow was developed before the final Remediscape method was established. Its colour
classes and temporal outputs were not used to define the CSM-based treatment zones, the five
design sections, the mycoremediation shelter, the 30-year phasing, or the public handover
strategy. It is retained only as process documentation.



ARCHIVED NEURAL CA TEST - TRAINING EVIDENCE AND TEMPORAL EVOLUTION
A simplified convergence study retained as process documentation

This archived experiment tested whether a Neural Cellular Automata model could reconstruct a simplified four-colour zoning target from local 3 x 3 interactions. The training and ensemble diagrams document convergence behaviour and sensitivity to initial conditions.
They are retained as an early computational study only: the model did not generate, validate, or determine the final Remediscape remediation plan, phasing, or public programme.

The Original Plan For Training Neural CA

Log10{L2 loss
Recypark Jette & % ‘_3 ; . Temporal Evolution
Same learned rules + different initial uncertainty — multiple possible final forms iy initial state (NCA input)
g Temparal evalution of Neural CA: from noisy Initlal 2oning (t=0) to sfable four-colour slrategy configuration (t=73).
The systerm’s leamed local rules transform spatial uncertainly info emergent order — each cell only sees ifs 3x3
neigtibourhood, yel a coherent global pattern arises. This mirrors how remediation strategies might self-organise
from initial policy interventions through neighbourhood-drivaen negoliation. i
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Appendix

Hidden Channel Visualisation — channels_t0040

ch0-2 (RGB) | Visible slralegy colours | Visible oulput
ch3 (Alpha) | Site outline {white=active, black=background) | Living mask
chd | Different strateqy zones show different hues | Zone identity encoding
ch8 | Site oulling and road skeleton highlighted | Structural memory
ch3 | Colour contrast at zone boundarias | Boundary delection
ch14-15 | Internal gradients | Diffusion direction / neighbourhood relations
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Appendix

Hidden State Summary

Four timea steps {fop to bottom: T=0, T=20 T=50, T=80) revea! how the NCA's internal represenfations develop over the evolulion process. Row 1 at T=0, hidden channels conlain only random naise — no spatial slructure
exists. Row 2: by T=20, faint ouliines of stralegy zones begin emerging in hidden states, though the visible RGB outpul is still partially disordered. Row 3: at T=50, hidden channels show clear spatial differentiation — each
slrateqy zone ragislers as & distinet value cluster, and boundaries belween zanes sharpen into defined edges. Row 4: al T=80, hidden stales have stabilised inlo clean, slruclured reprasentations thal mirror the wsible four-co-
lour oulput. This temporal sequence demonsirates that the NCA does not merely produce a correct image — it develops an infernal spalial mode! thal self-organises from chaos into order.
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