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* Interoperable decentralised open spatial data platform
network

* Academia-led, decentralised, non-competitive, informal

Welcome to Colouring Britain!

Colouring Britain is & resesrch-led, free public resource,
praviding cpen spatial dala on Brilain's buildings. ILis also an
open kr ge initiative, built collectively by, and for,

e 20+ national partners following common protocols S s e

grestly appreciated.

Colouring Britain forms part
Programime [CCRP), manag

* Provides research-ready microspatial data on built and
green infrastructure

* Multi-modal data capture methods, cross-sector

* Mainly pools existing funded research for international
co- working on common code/applications

e Initiated 2014 UCL/Alan Turing Institute, from 2020 co-
built across countries




CCRP goals mmmm CITIES

* To accelerate SDG place based problem-solving
e.g planning, energy, climate change, health, economic vitality,
biodiversity

e To increase access to, standardisation & trustworthiness of open
microspatial data on built & natural environment

* To address national data fragmentation/data quality for/with all
sectors

* To reduce costs of, duplication of research through cross country
working on common platform code and applications

* To highlight privacy and security issues of spatial data release
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Data & knowledge
pooling
within & across
institutions & countries

Data/knowledge pooling
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* Building/feature level spatial data

* 12 main data categories, 150+ nested classes ,
Location Land Use
e Capture, collation, visualisation, verification,
release)
* Characteristics, Performance, & History/dynamic
behaviour (short & long-term) Age & History
e Statistical data - no free text
* Focus on data quality, reliability, updatability &
completeness prioritised
* |ncreased work on natural environment &
agriculture




Data capture methods & reliability indicators

4 main methods used:

1. Open existing bulk uploads — moderated
2. Computational inference - large-scale drafts
3. Live streaming of official datasets into footprints

4. Crowdsourced corrections, enrichment, training

data (building level)

1-3 moderated by academia)
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CCRP Platform set up mmmm CITIES (s

NATIONAL ACADEMIC PARTNER

B CCRP CODE ON GITHUB +
3 PROTOCOLS

NATIONAL
BUILDING
FOOTPRINT

DECENTRALISED
NATIONAL CCRP
PLATFORM




CCRP System

NATIONAL CCRP PLATFORM

National CCRP research
network - data moderation

CCRP platform
technical consortium

mumm CITIES
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I INFORMAL CCRP PLATFORM NETWORK I

National platforms

/
Government, industry, third sector &
citizens data access & input

Hub Technical
consortium

CCRP Domain,
Ethics &
Technical &
Operations
Groups

Global Region Hub
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MWW Colouring Kenya
| O
o network "__.__\,_-,—— -‘J-\;}_ B . _,....__\H.I )
Decentralised to limit network failure & maintain A TR D) R
, LN
sovereignty .y ﬁ A
% 31» - J_f/ ﬂf\‘:i"iy\;: }ﬂ_y” Research areas:
All academic platform partners follow CCRP protocols e 5' e ceveopmen
VL A L : Infrsiruiurs scoeanicspecly
by, ) N ational data sharing restrictions

Pooling of funded academic time + grants, new
government commissions etc

; ﬁji‘“jrfﬁ b+ Health
b d Pl » Sustainable urban development
"\l - C/ +  Economic activity & land use
[ *  Weather forecast
. CCRF Flatform ive A = Agriculture & green revolution

wm Participation confirmeddunderway * Mechatronics Engineering —
Exlorakary stage virtual labs

National CCRP academic networks, CCRP Global Region
Hubs & CCRP International Operations Group

Common benefit from input to individual platforms

Academic incentive - simple route to free national high
qguality data and international networking
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Colouring Cities Research Programme: Academic open data platform network status (May 2026)

B Active
~In development
il Initial stage

Previously active/paused
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COLOURING BRITAIN DEVELOPMENT &
FEATURES




Core code interface/Colouring Britain

: E-COLOURING
=om BRITAIN

Menu =

Location Land Use

Age & History

Urban ¢
Disaster
Infrastructure
Contact Management

Welcome to Colouring Britain!

Colouring Britain is a research-led, free public resource,
providing open spatial data on Britain's buildings. It is also an
open knowledge initiative, built collectively by, and for,
academia, communities, government, industry and the third
sector. Any information you can add to our open platform is
greatly appreciated.

na Citiee Do

Colouring Britain forms part of the Colouring Citie sear
Programme (CCRP), managed in Britain by The Alan Turing
Institute. The CCRP allows international academic institutions
to co-work on a global network of interoperable open data
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: Parcel overlay (sample) [off]
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Colouring Britain Data Collection & Visualisation S (e b
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Creating & releasing first open footprint polygons for England (INSPIRE/OML merge)

( Switch to da New ~

Colouring
‘ Show layer Britain
open

footprints
outside
OSMM
special
licence
areas

OS
MasterMap
footprints
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Landt s
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COLOURIMG
BRITAIN

No comprehensive UK government open address or footprint datasets
available
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Mapping land use & standardisation of classification systems CITIES e

- COLOURING KR COLOURING =
u Menu = Menu
BRITAIN BRITAIN -
Switch to light mode Switch to light mode
: Land L a 3 uction
Lacation ikt Formm & Size Lend Use & ‘Construction &
Qwnership S e Locatlon Ownership Farm & size Desian S ooy
. Planning & Enerwy i Enaray
Aga fiHistory | o e Parformance & A Planning &
gt & History Performance &
Systems Conseryation Systems
COLOURING COLOURING
BRITAIN BRITAIN
Green/Wister Urban g - 3 . ) :
infrestructure. Intrastructure Distslor Community ; ; @ 0¢ ¥ (Land Use (SCat codes ¥} SeAnen i Dicaster Planning Use Classes 2)
Cantaxt Contaxt Masgsment ) . ) Resi ial > 2
: SN Il Residentia ! Contaxt Cantext Class B Industrial, storage
Wholesale & Retail & distributi ' o
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Land Use & About  Copy  Edi X ¥ {7 W Human Health & Sacial Land Use & About Copy  Edit Mistary Storage or distribution -
ownership 7 . S » PANY/ N # Work Activities 3 7 This class includes
View @ ¢ 2 /A PN ¢ B Arts, Sport & Recreation Ownershlp View @ open air storage
Places of Worship ¥ Class C Residentialfwhere
: Public Admin, Defence & Bl people sleep
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Talns e franethul an tha aramicme
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Integration with standard GIS

S COLOURING Q Type a postcode or a plz {Search
Menu = J
= BRITAIN
Location L(?:::rssr?ig
Age & History C?)l::lnml:n
Green/Water Urban Disastar
um& < Context Management

Planning &
Conservation

This section provides open planning and conservation
data about the building. Can you help us capture and
verify this information?

Building last edited on Sun, 1 Mar 2026 at 10:43

Select a building to add, view or amend the data

Building attribute data is  Golouring Cities contributors. Maps contain OS data 2 Crown copyright: OS Mag

licence, search results are powerad by Code-Point® Open on OGL license, Region boundaries: Boundary-Li

Conservation areas by lan Hall on CC-BY 4.0 licence, contains data under the Open Government Licence v
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Switch to light mode
Clear layer options
Parcel overlay (sample) [off]
Flood Zones [off]
Conservation Areas [on]

World Heritage Sites [off]

A A Y W B 511N —

Protected Vistas [off]

Housing Zones [off]

T

Creative Enterprise Zones [off]

Regions [on]

L VOIS P R R 1 I —

Counties [off]

— e

Local Authorities [on]

R T4 TR TS - —

Greenbelt [off]

— ) PR

Motorways [off]

AT R TS LS L 1 S a—

1940s Aerial Photos [off]

Editable Buildings [on]

T - —

e —

Bl COLOURING

m
[

CITIES

RESEARCH
PROGRAMME

¥ COLOURING
§BRITAIN

Land Use &
Ownzrzaia

Dizaster

In*rastr
ucture raztruciure.
* Contaxt Management

8 History Aot

section provides open data on the age of
ngs and the history of buildings and sites. Can

elp us caplure and verify this infarmation?

t a building to add, view or amend the data

Q London
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Live streaming official data and linking direct to webpages mE DG e
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: COLOURING
u LONDON

Location Land Use

onstruction “ t &

Building last edited on Fri, 29 Jul 2022, 02:41

Planning application information
« Current/active applications (official data)

To see planning applications visualised for
different periods click on the map key dropdown
To comment on an application follow the
application link if provided, or visit the relevant
local authority's planning page

Planning application status for this site:
Approved
Planning application 1D: 2022/0614/P
Date registered by the planning authority
(validation date): 2022-05-03
Decision date: 2022-11-10
Planning application link:
h /planningrecore
[Northgate/PlanningExpic
[DisplayAppDetails aspx?AppNc
Description of proposed work
Instaliation of an additional fire escape door at
ground floor level. . - " 3 A < D ¢ ¢
Address of the location as provided by local : LS dvlh B b | W+ $ 2 . ; > { A ‘ % COLOURING
suthority: Euston Railway Station . - - (e 1 g LTY b A0 . @ gt \ - P\~ f -~ 4\ . utm LONDON
Most recent update by data provider: = o * 3 g e, > . VN . , @ 3 ) . ¥ . A N
2022-11-10 - R - T Sl ] v 2 v 3 W o . b 2 All planning applicatio v
cial data
» Past applications (official data) - " T . 0 AT O ¥ ¢ B - ) a I ‘¢ 5, 2 Preayhivdaimbtogn,
» Possible future applications (crowdsourced data) g r ¢ 4 I vy appicatons

Planning zones L \CEEEA = =2 a0 < - "\ o K ’ P y b . I submitted, awaiting
\ % ¢ \° % ’ y decision
. , - ¢ x ¥ 5 . Appeal In Progress
Forthcoming data (sections to be activated) Wl O _— i 2l P p ¥ o & / \ . ’ B Approved
R € P &N . ) M Rejected
Withdrawn
Other

Heritage assets and building protection

Duskig evitate Gats i © Cobupry Londan ot /com Mo COMBI OF G114 © Crimwn coPyRg!t. 05 Mane Daseyws st Duafing (uBres. 05 boarrce DOrul Larciary VOt Lor) i aastirs Ovirance Survey OO Dath - ComBing {uLAG wbctar #OMaon Sombed Lroer 1 O Greverrs wrd s oo 11 0|




Regional nudging

rapla |Search
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Midlands
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Switch to light mode
3 % Torn & Size
Show layer options =

e & History c:t"m"gl:n

Graen st
AfrastCtue

Cartext Management

Energy Performance
& Systems

y this information?

ng last edited on 'Wed, 5 Nov 2025 at 17:43

¥ COLOURING
BRITAIN

Energy rating (resider §

Residential energy rating
(EPC Rating)

No EPC identified or
non-residential.
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Shaw lper options
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Focus on data quality, methods, sources CITIES '

Assessed by eyefpersonal knowledge of the building
Assessed using professional knowledge of building or building type
Assessed using streetview photographs, satellite imagery or maps
Assessed by specialist emergency group
Current government record/database
| COLOURING Live streamed from a government source
Open database
Other independently managed public database

il
m BRITAIN
Commercial database

v Age (Amalgamated methods) Inferred computationally from CCRP data

Inferred by eye from CCRP data
Age (Crowdsourced) Synthetic data
Age (Official data - EPCs) Other

Age (Automatically inferred)
Historical Period

Cladding Date

Extension Date

* Source

* Source type
Retrofit Date * Source links
Survival status * Method type

e | * Edit History

- L « Data Trust & Reliability

1860-1879 - Models in progress
B 1840-1859

1820-1839

1800-1819

1750-1799
M 1700-1749 B a




Crowdsourced building age data

COLOURING
BRITAIN

Land Use &

Location Ownership

Planning & Energy
Age & History | o n e vation ‘ Retrofit

Green/Water Urban
Infrastructure  Infrastructure
Context Context

Disaster
Management

Age & History

This section provides open data on the age of
buildings and the history of buildings and sites. Can
you help us capture and verify this information?

Select a building to add, view or amend the data

.D COLOURING

Switch to light mode

Show layer options

' COLOURING
BRITAIN

Age (Crowdsourced) 4%

This map shows crowdsourced
age data, mainly contributed by
historians.

>2020
2000-2019
1980-1999
B 1960-1979
B 1940-1959
W 1920-1939
B 1900-1919
1880-1899
1860-1879
B 1840-1859
1820-1839
1800-1819
1750-1799
B 1700-1749
<1700
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Automatically inferred building age data using vectorised historical network
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BRITAIN

Location

Age & History

Green/Water
Infrastructure
Context

Land Use &
Ownership

Planning &
Conservation

Urban
Infrastructure
Context

Age & History

Form & Size

Disaster
Management

Menu =

Energy &
Retrofit

This section provides open data on the age of
buildings and the history of buildings and sites. Can
you help us capture and verify this information?

Select a building to add, view or amend the data

Switch to light mode

Show layer options

= COLOURING
BRITAIN

Age (Automaticall

This map shows age data that
has been automatically inferred
from other kinds of data. For
example, for London, historical
street networks data are used.

>2020
2000-2019
1980-1999
W 1960-1979
B 1940-1959
Il 1920-1939
B 1900-1919
1880-1899
1860-1879
B 1840-1859
1820-1839
1800-1819
1750-1799
B 1700-1749
<1700
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Amalgamation of methods
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Land Use &

LHCRU Ownership

Form & Size

Planning & : k Energy &

Age & History | carvation Retrofit

i Sren Disaster s
Infrastructure  Infrastructure Community
Context Context Management | Community

Age & History

This section provides open data on the age of
buildings and the history of buildings and sites. Can

you help us capture and verify this information?

Select a building to add, view or amend the data

Switch to light mode

Show layer options

~ ¥ COLOURING
= BRITAIN

Age (Amalgamated

This map prioritises
crowdsourced age data,
provided mainly by local
historians. It also uses
automatically inferred data, and
EPC/energy data to fill in gaps.

>2020
2000-2019
1980-1999
B 1960-1979
W 1940-1959
[l 1920-1939
B 1900-1919
1880-1899
I 1860-1879
I 1840-1859
1820-1839
1800-1819
1750-1799
B 1700-1749
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Adjacency mapping

- COLOURING
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Location lgx:;:ﬁis‘

Age & History

Planning &
Conservation

Green/Water Urban
Infrastructure Infrastructure
Context Context
Form & Size

Form & Size

Disaster
Management

Menu =

Construction &
Design

Energy
Performance &
Systems

Community

This section provides open data on the typology and
dimensions of the building. Can you help us capture and
verify this information?

Select a building to add, view or amend the data
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Switch to light mode

Show layer options
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i [Attachment/Adjacency :]

Detached
Semi-Detached
B End-Terrace
B Mid-Terrace

licence, search results are powered by Code-Point® Open on OGL license, Region boundaries: Boundary-Line - © Crown copyright and database rights - Ordnance Survey,



Density and storey tracking
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Menu =

Land Use &
Ownership

Location

Age & History

This section provides open data on the typology and

dimensions of the building. Can you help us capture and
verify this information?

Select a building to add, view or amend the data
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Switch to dark mode

Show layer options
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Building attribute data is @ Colouring Cities contributors. Maps contain OS data © Crown copyright: OS Maps baselayers (OS Light Basemap) and building outlines. OS
licence, search results are powered by Code-Point® Open on OGL license, Region boundaries: Boundary-Line - © Crown copyright and database rights - Ordnance Survey,
B:

| B 4-7 storeys: Tightly

(= oy ) T

H¥ COLOURING
wmem BRITAIN

:| ] 1-3 storeys: Detached

B 1-3 storeys: Tightly
grouped

| B 1-3 storeys: Loosely
grouped

B 4-7 storeys: Detached

grouped
" 4-7 storeys: Loosely
grouped
B 8+ storeys: Detached
Il 8+ storeys: Tightly
grouped
I 8+ storeys: Loosely
grouped

: [ Historical Period/Descr #]\

orough boundary from London Datastore Ordnance Survey Open Data - Contains public sector information licensed under the Open Government Licence v3.0
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Disaster management CEEE RS o
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H¥ COLOURING - Q Type a postcode or a pla [Search] ; e +
| ]| Menu = y P
mmmmBRITAIN : = i n
[ Switch to dark mode 1:\
. Land Use & ‘ t ”
Location oa:m sr::ip e [ Show layer options ]

S . . .

ndon Park

This section provides a tool that allows for live
collection of data in disaster situations and collates
data relating to building resilience. Can you help us
capture and verify this information?

Building last edited on Mon, 23 Feb 2026 at 14:13 |

P Disaster Management Tool

» Resilience Indicators & Risk Assessment : 2 g 2l ’ . ‘ ALORS | .
) # : ‘ WAV : Wo uj}ﬁmpu

M Building destroyed

B Very severe
B severe
[ Moderate
Sottsge : Minimal
PRI L
v = . . ) e - ) \ No damage vi
Building attribute data is € Colouring Cities contributors. Maps contain OS data € Crown copyright: OS Maps yers (OS Light p) and building outlines. OS licance, search results Stocks

fram | enelon D O Sisvev Onen Nata - Cantaine rvihlic sactar under the Onen licance vA 0 Reninn B | ina - @ Creaun and daTARAES VIARIE - DIrnance




1
I Co-oURING

muEE CITIES focam

EXAMPLES OF CCRP RESEARCH COLLABORATION/
& DATA APPLICATIONS



_— . : : : : : HE COLOURING
Building material circularity & WHS mapping with Colouring India BEE G o

. | 4d-GIS database

h__,‘ Nagoya City Centre, Japan, 1970 - 2009
Q Type apostcodeoraple [Search + B Wooden
- M steel
. . . . Switch to light mode W rC
e Work with Symbiosis Institute of Show layer options
technology, Pune India on building A8
“éreae

material circularity

e Includes tracking plastics in building
construction and impact on health

& ‘ 4d-GIS database
sz, | Nagoya City Centre, Japan, 1970 - 2009

I Wooden
e Proposal by CEPT University, Gujarat to =
i it i _WE COLOURING
map the world heritage sit in Zmn COIOLRN
Ahmedabad as demo for other CCRP (Window frame rateria %) P
Wood AA'-
platforms B e
B Other
No windows [=
el i, U E3 B3 B3
Barouoh houndary fenm | ondon Datastom Ordnanca rvsn Onen Nata - Contains nuhlic sactar infoemation licansad undar the Onen Govsenmant | icance 0 ghﬁ.ﬁ?ﬂmfﬂl_\xo@ = e e e ——— o = 71

Images courtesy
H. Tanikawa & S. Hashimoto;



Tree and deprivation research with the University of Cambridge

e Supporting Trees/Greenspace &
deprivation analysis undertaken by
Andrés C. Zuniga-Gonzalez, University
of Cambridge

e Selected by CapGemini internal team
to pitch for 100K of internal software
engineering/Al support for CCRP as
part of the company’s Tech4positive
non-profit global challenge - 2026
focus on biodiversity/tree data

Q loughborough

S N P S i o= S S A S S-S ST

Tree crown polygon data courtesy of Andrés C.
Zufniga-Gonzalez

: +
=, P

Switch theme (Night)
Clear layer options
trees on
treesFull on
Borough Boundaries off
Parcel overlay (sample) off
Flood Zones on
Conservation Areas off

OS 1890s Historical Map off

0OS 1890s Map + Modern Footprints off

OS 1890s Map + 1890s footprints off
Protected Vistas off
Housing Zones off
Creative Enterprise Zones off
1940s Aerial Photos off

OpenStreetMap off
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e Disaster management group involving
US, Philippines and Indonesia

e Colouring Indonesia 300K British
Academy funding for ‘empowering
resilience in a sinking city’ lead by KCL.

e Tool based on 1940s London bomb
damage maps

Courtesy Colouring Indonesia/KCL)

About Copy  Edit History
View @

Disaster Management Switch theme (Night)

Show layer options

~ Disaster management tool

This feature js designed as an assessment tool ta help
communilies caplure data on the state of bulldings following
major disgsters. It is intended to help support emergency
services, to record damage, and to aid reconstruction
programmes.

Flaod
Earthguake

Hurricane
Fire =. COLOURING
m BRITAIN

Extrermne heat

Politicalfwar damage
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Energy performance visualisation with Colouring Sweden BEE T ES e

e EPC comparison & first EPC visualisation for Sweden
and England.

e Incl. assessment of official building age data reliability

» ~.
™ “\ﬁ LR AT | PR ]

e Japan Applied Energy Conference keynote 2025 A = o

e Working with European Commission JRC

B COLOURING Mend
m BRITAIN e
. WRING
Switch to light mode amemSWEDEN
Lecztion ot Show layer options
e
e & Hiztory m‘ e
. £ # B8 COLCURING
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Cantad Tarzax N " ¢ SR,
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. ) ! L . {EPC Rating) ?
Energy Performance = p & Systems
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R ol buiklings, Plesse rote E9C
ratings may ba cut-of-date, 35
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performance of the building. Can you help us capture is ¥ arlificaton.

and verfy this Inforation?

This section provides cpen data on the energy

Select a building to add, view or amend the data
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Bl COLOURING

Computer Vision Group: Time series data e

4d-GIS database
Nagoya City Centre, Japan, 1970 - 2009
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4d-GIS database
Nagoya City Centre, Japan, 1970 - 2009
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Images clockwise courtesy:

Il Wooden
B Steel

M RC H. Tanikawa & S. Hashimoto; S.

Evans & P. Hudson; Booth
Poverty Map; M. Aksoezen, U.
Hassler and N. Kohler




Computer Vision and historical maps

Bl COLOURING

N5
mEEE CITIES focume

e Computer Vision group led by IOER
Germany, EPFL Switzerland &
Cambridge UK

e Al extraction of features from 1890
historical map- NLS open map
collection used

e Vectorisation of Booth poverty but
manual vectorisation now able to be
used as training data - Layers of
London IHS.

e Andres Zuniga Gonzalez comparison of
1890 and 2026 green spaces and
deprivation data now possible
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Building age analysis & trust models with with Colouring Germany BEE G o

e Work with ScaDS.Al (Center for Scalable Data Analytics
and Artificial Intelligence) Dresden/Leipzig

e Looking at age data reliability and issues with
comparison of age data intervals.

e Conference paper comparison of UK EPC data with
crowdsourced data for Loughborough submitted.
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Colouring Ukraine & open spatial data release in conflict scenarios SEEE - s

PROGRAMME

e Work with President of Ukraine’s fund,
UCL, Liverpool and Cambridge - - - - - - : - e
universities and 5 universities and
Ukraine on Colouring Ukraine demo set

up
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e Focus on heritage/survival mapping

e Plan to co-create open spatial
protocols in conflict situations

e Ukrainian network of omputer science
depts involved




Survival and demolition tracking
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About Copy Edit History
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Age & History

This section provides open data on the age of
buildings and the history of buildings and sites. Can
you help us capture and verify this information?

Building last edited on Thu, 13 Nov 2025 at 11:11 i /) o

» Historical Period/Description

» Building Age/Construction Date (Crowdsourced)
» Inferred Data

» Official Data and CCRP Bulk Upload Data

» Cladding, Extensions & Retrofits

P Lifespan & Site History

¥ Survival Tracking

Can you help us create a map that shows how many buildings Riesiii
in this area have survived since the 1890s? Choose a colour to

Click to show OS historical map.

Click to hide the OS historical map with modern
footprints and fill indicating survival status.

Info o

Survival status

Current Building on previously Unbuilt-on Site v
Method type
Matched by comparing maps v

» Historical Map Data Options

Building attribute data is © Colouring Cities

indicate whether the building has survived. ; < UL g 0 /]

Click to show the OS historical map with modern i 77
footprints, without fill. D

-‘1.1‘.10\1:;5’1151!

4
e

]
e COLOURING

mmmm BRITAIN

(Survival status

Same as Historical Map
(Unchanged)
Similar to Historical
Map (Some Changes)
B Historical Building(s)
Demolished
M Current Building on
previously Unbuilt-on
Site

R BrS)
S NN 4

D
v qd

Maps contain OS d.ala © Crown cogy;ight: 0OS Maps baselayers (OS Light Basemap) and building outlines. OS licence, search results are powered by Code-Point® Open on OGL license, Region boundaries:

Courtesy S. Evans & P.
Hudson top;

M. Aksoezen, U.
Hassler and N. Kohler
bottom
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= Kickstarted as a Citizen-science
project collecting building data in
Dresden for heritage and climate-
friendly planning

= |terative co-development of
participation formats (workshops,
mapathons) with citizens

= Live since March 2023, integrated
into IOER Research Data Centre

= Based on Open Science principles

BUND Stadtische
Wl SLUB ZFBK & BDA §ilfsen L % Biblotheken
Wir fihren Wissen. SACHSEN UND ARCHITEKTEN — Dresden
000 CITIZEN /-
TECHNISCHE Biirger AUF =
UNIVERSITAT ~ Sca DS.M' schatten & 9 #%m DIE _ CEINER sraor
DRESDEN Al Wiasen B OO i o8

ey~ —y ey~ e —

https://colouring.dresden.ioer.info
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https://colouring.dresden.ioer.info/

How citizen scientists can contribute?

ln_ Out'
doors
Partici- doors
pation
Feed Crowd
Bulk
back
sourced upload
port 4
Organi- Sup ts Live
zation ot stream
Donate
Geodata 3 )
Discussion rounds
Contribute
data bases Name
undiscovered
Work- maps and
shops archives
Fill
F Y Wiki-
GitHub Start new versity

City Walks / Mapathons

Leibniz-Institut
- flr 6kologische
Raumentwicklung

Danke et al. (2024): Closing knowledge gaps on the building stock with citizen science: introducing the Colouring
Dresden platform. In: ARPHA Proceedings 6 (2024), S.159-164
https://doi.org/10.3897/ap.e125607

Images: IOER-Media


https://doi.org/10.3897/ap.e125607

How citizen scientists can contribute?

ln_ Out-
doors
Partici- doors
pation
Feed Crowd
Bulk
back :
sourced upload
&
Organi- B ts Live
zation ot stream
Donate
Geodata 3 )
Discussion rounds
Contribute
data bases Name
undiscovered
Work- maps and
shops archives
Fill
r Y Wiki-
GitHub Start new versity

Achievements in 2 Years
« 50,000+ features

e o AR o oo, sha g ock it ctzensqence-nwoducns v o fromn 150+ contributors |
I https://doi.org/10.3897/ap.e125607 ° 26+ events Wlth 350+ part|C|pantS e

g



https://doi.org/10.3897/ap.e125607

Combining Citizen Science and Al

Citizen Science data Prediction with XGBoost

n = 1.480 n = 135.589

2w

Predicted number of
storeys
oF 1
e 2
: ; £ -4
] e g ;-6
s 3 ; I -

XGBoost prediction

ot : R e . using morphological
umber of storeys i data) T redicted) e e R features
available in Colouring TR 90000 50719 e Accuracy:
DI‘eSden 9222 g 50 ' % ek Bias: -0.163
e S doo s » MAE = 0.356
< | e, RMSE = 0.774
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Combining Citizen Science and Al

Citizen Science data Prediction with XGBoost
n = 1480 n = 135.589

Other recent works: 4

« Building age estimation '

« Derivation of urban metrics for building type recognition

Al-based automated interpretation of historical maps for
generating time-series data (e.g. buildings, trees)

(training data) (predicted)
400 210 359 90000 go719
350 310 80000
300 284 70000
g 250 g, 60000
S £ 50000
- =
= 145 S 40000 32968
150 o 30000
100 " 20000 11377
50 10000 I 44275733 .0,
0 1 0 = B
1 2 3 4 59 10+ 1 2 3 4 59 10+
Core Storeys Core Storeys

Predicted number of
storeys
1

oW N

-4
-6

=7

XGBoost prediction

Accuracy:
Bias: -0.163
MAE = 0.356
RMSE = 0.774

Leibniz-Institut
flr 6kologische
Raumentwicklung



Current developments

= Research tool and research subject

= Diverse participation formats, open
knowledge transfer and local partner
network

= Technical developments:
= Smart-phone optimized Front-End
= Dashboard

= Data Trustee Models for sensitive
data

= Expansion to Colouring Germany soon

https://colouring.dresden.ioer.info/

a COLOURING
mDRESDEN
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Privacy-Preserving Data Donation Model

1‘
login/auth

v

2.
data
input/edit

\

@
@8

Data Trustee

compare
(neighbourhood)

4,
aggregate and compare
(district level)

©

L8

Colouring Dresden

Steinert, M.; Tebernum, D.; Duparc, E.; Hick, D.; Merbeth, J.;
Hecht, R.; Danke, T.; Chuykov, S. (2026): BuildingTrust -
Treuhdnderbausteine fur Gebdudedaten. Hannover:
Technische Informationsbibliothek.
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https://doi.org/10.34657/34261

Z Fraunhofer

EETT R -

dortmund
15T university

https.//www.ioer.de/projekte/buildingtrust

Y * Funded by
€ 0 the European Union
S NextGenerationEU

With funding from the:

& Federal Ministry
of Research, Technology
and Space
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https://www.ioer.de/projekte/buildingtrust
https://doi.org/10.34657/34261

Digital Twin initiatives in Germany

- Flugzeuggestiitzte LIDAR-Punktwolke Ableitung von Objekten und Eigenschaften Nutzung durch Bundesbehdrden
Digital Twin Germany (National Level) *’.ﬂ
= Nationwide geospatial infrastructure :
providing standardized, interoperable
base data
« Derived from LIDAR point clouds D
Urban Digital Twins (Smart Cities N
initiatives) % BKG
= Models urban processes and I
interactions =5 /“/f/ o —

= Supports decision-making and real-
world feedback loops

Source: Smart City Halle Saale (https://www.smartes.halle.de)



CCRP opportunities for Urban Digital Twins

= Integration of standardized platform data into digital twin applications — use harmonized,
interoperable datasets as a shared foundation for scalable use cases

= Colouring Cities platform for crowdsourced validation — enable citizen-based collection and
verification of building and urban data

= Reuse of data harmonization and processing pipelines — apply existing data workflows to ensure
consistency, efficiency, and scalability

* Experimental prototyping of interactive front-end applications — use Colouring Cities as a
testbed for developing and evaluating user-facing digital twin interfaces

= Using shared data trustee models for secure sharing of sensitive data — integrate data donation
services directly into portals via iframe for seamless accessibility and interaction

Leibniz-Institut
flr 6kologische
Raumen twicklung




Example Use Case — Energy Atlas Dresden

Dresden. REGEELEDE .
DLeeqeu” Solarpotential A Solarpotential im Themenstadtplan (2D) (D [+] 9

4 ' - 3 e 3 SN ~ "BETEYEY =
. g 7 y Fachinformation

Solarpotential - Gebaudeflachen
Hier konnen Sie sich mit wenigen Mausklicks einen Eindruck verschaffen, wie gut
sich die Dachflichen und Fassaden lhres Hauses fiir die Nutzung der Solarenergie
zur Stromerzeugung oder zur Warmwasseraufbereitung eignen. Zudem kénnen
sie uber die Tageslicht-Funktion den Schattenwurf zu auswahlbaren Tageszeiten
simulieren.

Legende Gebaudeflachen:

Es gibt zwei Darstellungsmaglichkeiten, die Sie in der Ebenenliste auswahlen

b lefls b

konnen. Wahlen sie dazu die Sck in der ul und klappen Sie
durch Klick auf den Pfeil die Ebene der Gebaude mit den
Solarpotentialdarstellungen auf.

* nach Eignungskl der Gebaudeflachen:

B sehr gut geeignet (>= 900 kWh/m? a)
gut geeignet (>= 800 - >900 kWh/m* a)
geeignet (>= 600 - >800 kWh/m* a)
bedingt geeignet (>=400 ->600 kWh/m® a)
geringe Eignung (< 400 kWh/m® a)

ungeeignet (Fassade ohne Sidausrichtung, zu niedrig oder verschattet)

A« nach detaillierten Einstrahl

. 1023 kWh/m? a

- \Mhat Is the potential
- ___| for solar installations?

E e

CCRP platform contributions:
roof material, building occupancy,
ownership, age/type,
crowdsourced energy data

o

I A -

b \:\\'/
4

e

7‘7

'\ 0 g
. RN > 3 X ]
s 13°43,750'E 51°3,167'N | Hohe (m) 119,42 | Augenhche (m) 401,62 v Y D 5 oy
Microsoft, Mantor | L hauptstadt Dresden | Sources: Vantor, Airbus DS, USGS, NGA, NASA, CGIAR, GEBCO, N R on, NCEAS, NLS, OS, NMA, Geodi and the GIS User C | GeoSN, di-defby:2.0/L it Dresden | 1OR Powered by Esn LEI bniz— | nstitut

flr 6kologische
Raumentwicklung

Source: Landeshauptstadt Dresden, Energy Atlas (https://experience.arcgis.com/experience/3b5a8c151d974fedbc201d0ab96e591f)



https://experience.arcgis.com/experience/3b5a8c151d974fedbc201d0ab96e591f

Example — Urban Digital Heavy Rain Twin Dresden
l;‘).““’.j?- D-Starkregenportal (ol e | 4 Q =

e | S — - g e LSSV LA A

. 3
€ Inhalte @x = B s S () Gebaude 8% Legende @ x

7 — )
> Grundkarten m A .‘ Objektinformationen g 3 v Wassertiefen Simulation 7100 1h

> Basisdaten h ‘, “ J e Adresse ergstrabe 218, = o F . - bis 0,05 m - 0,05 m bis 0,...

.

. . @ § w o : B ozmbisos... [l o5 mbis10...
v Uberflutung bei Starkregen @ i AR 2 X Beualtersstufe . sobe - . .'
. P 1,0 mbis 2,0... 2,0 mbis4,0...

100-jahrl. Ereignis (52 I/m¥in 1 h) Bebauungsart Mehrfamilienhaus, einzeln stehend

. % : Gebaudetyp ME3 aberd,0m - Keine Angabe
: ! 8. % 3 x % :
" r Gebdudenutzung Gemischt genutztes Gebaude mit g$ ro
' 9.7 { j - = biude
@) wohnen - v 1 > = R v Ge
e d - £ 4 \ § § 2 ~0*\'.~—"S'\- v
GEBAUDE-STECKBRIEF ¢ ?  rEEla = 2
S-jahrl. Ereignis (27 l/m® in 1 h) 4 Nar7 - Vor 1870 - 1870-1918
y [ &
> Elbehochwasser Bk X Schadenspotential =9 [ J a- Y ar - 1918-1945 - 1945-1990
1 i . >

v | zenario: Starkregen T1! [ , . . @ 1970-1990 - Nach 1890
> Aktuelle Messwerte f wr 1 i

- Kein Wohng...

v ¥ ¥
- . 7 . 3
; Sockelhohe @ ,92 | ﬂ
(4 y 1
'

How does extreme
heavy rain affect my
home?

CCRP contributions:
building age/types, occupancy,
ownership, basement info, existing
precautionary measures

I
vAy Impressum Date, £ Cesium | @ Amt fur Geodaten und Kataster

Leibniz-Institut
Source: Landeshauptstadt Dresden, Digitaler Zwilling (https://digitaler-zwilling.dresden.de) [ | fr Skologische
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https://digitaler-zwilling.dresden.de/

CCRP & Digital Twins

Sty dts ogetive. Ao Iristatscndl Werahep e Bubdrg rewsed Osen Decupusal Mirsdas

Building data
together: An
International
Workshop on
Building-related
Open Geospatial
Microdata

Held on 24 fanuary
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https://www.oecd.org/content/dam/oecd/en/publicati
ons/reports/2025/06/building-data-
together_431b6387/725f7274-en.pdf

@) OECD

Urban Digital Twins

Workstream Kick-off

On-line seminar

25 February 2026 | 09:30-11:30 (Paris time)
Zaom (registration link)
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Animation courtesy Dr Flora Roumpani. CCRP Procedural model demo- Colouring Britain
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