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RESILIENT CITIES PILOT PROJECT - Medellin partner city, key contacts

Paola Andrea Pollmeier
Open Innovation Officer and Program Manager, Ruta N .,
CODATA Medellin Case Study Lead Fundacion ECSIM
paola.pollmeier@rutanmedellin.org

, _ Administrative Department of Planning
Jaime Rugeles Ortiz Medellin
Project Manager, Medellin Open Data Strategy, Ruta N
datosabiertos@rutanmedellin.org

Area Metropolitana del Valle de Aburra (AMVA)

Santiago Medina Hurtado Antioquia Department
Professor of Industrial Engineering

Universidad Nacional de Colombia Sede Medellin (UNALMED) . . i
smedina@unal.edu.co Universidad Pontificia
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Profesores, UNAL Departamento de Energia Eléctrica y Automatica
jespino@unal.edu.co
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Introduction to Resilience Brokers and the Trust

e UK group to speed up and scale up transformative
urban/rural development;

e  Operates in space between private, public, knowledge
and civil society sectors;

e | eading experts foster integrated-systems thinking and
collaborative approaches;

e Develop tools and demonstrators to support
implementation of 2030 agenda in city regions;

e  Open source, free-to-use tools - “resilience.io”
integrated-systems modelling platform

e Data-driven, social and natural science based.

ecological
sequestration
trust




@ resilience.io

Approach - Systems thinking and collaborative intelligence

By using systems thinking and collaborative intelligence together with integrated planning, transformational change is within

reach of communities and governments.
Climate
adaptation

Example: human health and wellbeing, urban heat island effect:

&3 \

Policy and
economics

Land use

planning

UNU-IIGH SCHEMA project, David Tan



@ resilience.io

Approach - Adaptive governance

Learning to live with change and uncertainty Diverse and large pool of data prowders/sourcesI

Combining different types of knowledge Integrated and interoperable

empowerment and shared understanding
Participatory
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1 1
1 1
1 1
1 1
o o
1 1
1 1
1 1
' Creating opportunities for self-organisation, ' Open access
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Nurturing sources for renewal and reorganisation
1

Folke et al., 2005
WARWICK INSTITUTE
FOR THE SCIENCE OF CITIES




@ resilience.io

An integrated-systems modelling platform

that combines a suite of interlinking NV
modules, including: 0,0 )r | 6 -O- .

An agent-based model (ABM) simulates the Policy and investment decisions
population of the entire city-region, their

choices, consumption patterns and 6 6 cavfecccccccp
behaviours. & Q=5 :

R
A growing library of input-output PR
process blocks (resource conversions) / P4 b
for process optimisation that describe
all of the energy and materials flows of
a city-region system. These processes sefecccccec>
are geo-located to build up an
integrated systems network based on

the actual functions of a city or other didecescceop
geography.

Imperial College f
London 4 .

Physical processes to
model resource conversions
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@ resilience.io

Data brokering approach

Geo-locate flows, infrastructure

Data-brokering infrastructure enables access to and
interoperability with a wide variety of data sources:

%o GROUPON

geo-locational data and from Earth observation;
open datasets across scales (e.g., local, regional); 8 / AL
proprietary data sets; .
ground-based sensors;
Open data
crowdsourced data.
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Pilot project - resilient cities - Medellin
Research question and data sets

* asystems focus on air quality has been agreed, extending existing initiatives in Medellin

* Research question: how can the interdependencies between air quality, economic activity and human and
environmental well-being be described with an Agent-Based-Model for collaborative scenario-building?

—

[ Economic wellbeing ]

=) |

[ Environmental wellbeing ]
Health Climate-related
cost disasters

Deaths/
illness

Industry
sectors

Industrial
emissions

—  Workshop Questions

[ Sodial wellbeing ]

Days ] [ Quality of life J
lost survey

Traffic
emissions

WARWICK INSTITUTE
FOR THE SCIENCE OF CITIES
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Inventory
(link)
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https://docs.google.com/spreadsheets/d/1IEBHtAXsmHqP8QKpxcW3510vyM7GAz_QKVXGOjQ1bq0/edit
https://docs.google.com/spreadsheets/d/1qt9XPhS9Z-YR3X0YZgCsxOXdvU_nIW241CgbE2jECm4/edit?usp=sharing

resilience.io
prototype built

e 25 computer
modules

e 50/200 Digital Twins

o full set of
specifications

e Application testing on
3 use cases

Imperial College II I ‘ R
London

User Decision Intervention L ti t "
User External Demographics o= - .
Koy Porformance w and
Indicstos | ONO0 . | scwmaros || Ebwestn | ETOYment  Ownersvo
Testing
Engine Java coding

Code
Execution
Erwironment

Process
operation
within cells

Transport
Process
Operation

Land use
allocation

Cxogenous
Demand

Eclipse IDE (integrated

development environment)

Repast Symphony - ABM
(Syncity / Smart city)

GLPK solver - RTN

YAML data management

architecture

nitalization

Entities
Assingment

Process to
Entity Abocation
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Agent Activities

Population ~ Market

Exct Waather Company P . Ag::lﬂ-
and Price

Agent :
Patterns o e g

& Demands

Short time-step components




Learning Platform .
OASIS - R data spec Data collection
“ SoST strategy
< - o App Store (API)
Request CSW pace eospatia Business Services
Defaults .
METADATA Entity Infrastructure flood risk App
specify Infrastructure monitoring
resolution . . .
ternporal Process Economic Licensing
projections Commercial
razarcs ,| Agent Pop / Services
- Household
GET t
Step 1. Step 2. Step 3.
(Predicted / exists) Baseline (Imagined / collaboratively) ACT
DESCRIBE USE Implementation
Initialisation / setup (module) (user cockpits) Investment Policy (Bankable projects) UDIF RIIF
Boundary definition Build scenarios - (Technologies, policies) Change

Request data from e.g. URGED, ESA,
COPERNICUS, GEODAN, ICES, OASIS to populate
local instance
Data collection exercise - CENSUS, CROWD,
OPEN, SECTOR (Collaboratory)

Data collection strategy
5 step verification
Harmonisation
Data gaps
Enhance / update data sets

Updating data sets
Processes entities
Testing scenarios
Model runs
Results
Evidence /7 Recommendations / Insight

Update baseline model
Validation



@ resilience.io

Data Specification
Dataset | Boundary | Populatio | Househo | Employ Educatio | Activities | Income/ | Economi | Sector -
n lds ment n expendit | cactivity | Process
ure Network
Infrastruc
ture
Spatial
area
Period
Ref.




Data type

Source

Data type

Source

Population data per Local

Australian Bureau for

Agricultural waste

MRA's report to Hunter

Government Area Statistics generation \Water

Water supply and Hunter Water water Waste technology data Hunter Water and
demand consumption data literature

Recycle water supply Hunter Water effluent Water and wastewater Hunter Water data

reuse data

technology data

Wastewater generation
and treatment

Hunter Water forward
capital program data

Electricity generation
technology data

Energy Market Operator
and literature

Electricity supply and Australian Energy Existing water / wastewater | Hunter Water network
demand Market Operator network figure

Gas supply and demand | Jemena Existing electricity network | Energy Market Operator
Municipal solid waste WARR Survey Water for Central Coast Central Coast Council




Open access e Population socio-economics
data it DESOLENATCR

e Tariffs

e Water and sanitation infrastructure in place

The direct link is: e Infrastructure investment and operation c«
https.//africaopendata.org/dataset /\(
/qgreater-accra-population-socio- N \6

economics-and-water-access

‘Water quality data

g resilience 5
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https://africaopendata.org/dataset/greater-accra-population-socio-economics-and-water-access

