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Map with urban metabolism studies
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Data Visualization Examples

On this page we are listing interesting data visualization examples. We aim to publish a new example every day, and we welcome your contributions! Mail us at
info@metabolismofcities.org with your contributions!
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Gogle Ngram Viewer Tool: Analyzing and

Go gle Books Ngram Viewer

What is Ngram Viewer?
The Ngram Viewer developed by Google Books displays information through case sensitive phras
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How does it work?

The graph allows you to hover over the line plot for an ngram, which highlights it
particular ngram, greying out the other ngrams in the !
multiple ngrams can be focused on. You can double ¢
Ngram Viewer raw data is also available for downloac
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Analyzing and comparing data
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Run your own experiment! Raw data is available for download here.
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Data Visualizations in Urban Metabolism Research

There are many ways to visualize your results in urban metabolism research. However, it is a3 challenge to design a map or diagram that is clear and appealing at the same
time, and that captures the full extent of your dataset. Should you use sankey diagrams, maps, or other visual representations? What software to use? How to make it look
professional without spending a lot of time on it? At the Metabolism of Cities website we want to enlist your help to answer those questions! We are setting up a Stakeholders
Initiative and invite everyone to join the discussion. Data Visualizations will be our first topic of discussion, running from October-December 2016. In this period, we will publish
blog posts (guest contributions are welcome), host online discussions, take stock of work in this field, and build or expand on open source software that can help develop data

visualizations.
Introduction to Data Visualizations Data Visualizations Examples

Introduction post on our blog by Aristide Athanassiadis. This post discusses In this section we will post a new data visualization every day! We will showcase
what type of visualizations to use, which software to use, and provides some great examples and also cases of 'what not to do'. Your contributions are
examples of data visualizations. welcome so if you have anything to share, please contact us.

Read more » Read more »

Are you interested in participating in a data visualization research project? Then A collection of useful links related to data visualization.

read more about this call for collaboration!
- —

Read more »

Participate!

Would you like to participate? Now is the right time to take action! Here is a list of how you can collaborate in this stakeholders initiative:

* Contribute interesting data visualizations
We are posting a new data visualization every day, and we would love for you to contribute! Do you have a particularly good, bad, interesting or otherwise captivating
data visualization to share? E-mail it to us at info@metabolismofcities.org!

* Write a guest blog post
We welcome guest blog posts about any topic related to data visualization. It can be a personal story about how you dealt with data visualizations, or a study of data
visualizations in some of the recent work done by authors you admire. Or anything else you feel contributes to this topic. Interested? Let us know and we can discuss
this topic! Contributions are due any time before the year ends.

* Collaborate in research
There is an open call to collaborate in a research project around data visualizations. Read more here and sign up if you are interested in collaborating!

* Contribute your own idea

| |
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Urban Metabolism: A How to Guide for Cities
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Urban Metabolism Publications

This section provides a collection of papers related to Material Flow Analysis. These papers have been found in a variety of journals, as well as in collections from EUROSTAT,
universities, and research institutes. If you are looking for a specific topic, then consider using our search engine which allows you to quickly filter through the database.
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Behind the Scenes of the Global Urban Metabolism Data Extraction

UrbanMetabolism_LiteratureReview DATA [ ] gablem36@gmai.com ~
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1 |Paper J_City Area subArea Year  Year (em] Indicator Value Unit Per capita OBS
2 Energy and material flows of megacities London 2006 Total exports per capita 1585 t per capita
3 Energy and material flows of megacities London 2007 Total exports per capita 158.5 kt total
4
5  Energy and material flows of megacities London Socioeconomic Definition demography 2010 Brinkhoff population 12400000.00 habitants total
6  Energy and material flows of megacities London Socioeconomic Definition demography 2001 Population 7322400.00 habitants total
7 Energy and material flows of megacities London Socioeconomic Definition demography 2005 Population 7546600.00 habitants total _06 population figure, which w
8  Energy and material flows of megacities London Socioeconomic Definition demography 2006 Population 7546600.00 habitants total
9  Energy and material flows of megacities London Socioeconomic Definition demography 201 Population 8173941.00 habitants total
10 Energy and material flows of megacities London Socioeconomic Definition demography 2001 2011 Population growth rate 2001-11 11.63 % total calculated
11 Energy and material flows of megacities London Socioeconomic Definition economy 2001 GDP 168410000000.00 GBD pou total
12 Energy and material flows of megacities London Socioeconomic Definition economy 2006 GDP 225270000000.00 GBD pou total
13 Energy and material flows of megacities London Socioeconomic Definition economy 201 GDP 270830000000.00 GBD pou total
14 Energy and material flows of megacities London Socioeconomic Definition economy 2001 GDP 280683333333.00 US dollas total (PPP adjusted US dollars)
15 Energy and material flows of megacities London Socioeconomic Definition economy 2006 GDP 375450000000.00 US dollai total (PPP adjusted US dollars)
16 Energy and material flows of megacities London Socioeconomic Definition economy 201 GDP 386900000000.00 US dollar total (PPP adjusted US dollars)
17 Energy and material flows of megacities London Socioeconomic Definition economy 2001 2011 10-year growth rate in GDP 2001 to 2011 3784 % total calculated
18 Energy and material flows of megacities London Biophysical Characteristics land use 201 Land area 1594.70 km2 total
19 Energy and material flows of megacities London Biophysical Characteristics land use 201 Urbanized area 560.10 km2 total
20 Energy and material flows of megacities London Biophysical Characteristics weather i=f| UrbanMetabolism_LiteratureReview_DATA | e
21 Energy and material flows of megacities London Biophysical Characteristics weather File Edt View Insert Format Data Tools Addons Help All changes savedin Drive B o
22 Energy and material flows of megacities London Biophysical Characteristics weather & e~ P s % oo 09123 Adal - w0 - BZSA. - H- E-Ll-lb- coBMY-ZI- A
23 Energy and material flows of megacities London Biophysical Characteristics weather f
24 Energy and material flows of megacities London Biophysical Characteristics land use — A B < D £ F S H !
oy : s 1 rank paper authors year region _
25  Energy and material flows of megacities London Biophysical Characteristics land use ) + | Eneray and material Sows of medaciies Kennedy, Civ 2016 makiple
26 Energy and material flows of megacities London Biophysical Characteristics land use 3 2| Urban Metabolism of Six Asian Cities Paulo Ferrao a 2014 multiple
27 Energy and material flows of megacities London Energy stationary 4 3| Cambio Climatico y el Metabolismo Urbano de las Megaurbes Latinoamericanas Delgado, Gian 2012 multiple
5 4 Urban Metabolism of Paris and Its Region Sabine Barles 2009 Paris
' | 6 5| Urbanization and Socioeconomic Metabolism in Taipei Shu-Li Huang ¢ 2009 Taipei
+ = ‘ UM_DATA ~ | RANKING ~ control ~ old ~ 'Blondon ~ | datastructure ~ 7 6 Dynamic modeling of Singapore's urban resource flows: Historical trends and sustainable scenario developme Abou-Abdo, T. 2011 Singapore
8 7 Towards a Dynamic Approach to Urban Metabolism: Tracing the Temporal Evolution of Brussels' Urban Metab| Athanassiadis, 2016 Brussels
9 8 Aspects of stocks and flows in the urban built environment of Cape Town Gasson, Barrie 2007 Cape Town
10 9 Material Flow Analysis of the City of Hamburg Hammer, Mark 2003 Hamburg
n 10| Material flow analysis: A tool to support environmental policy decision making. Case-studies on the city of Vien Hendriks, Caro 2000 Vienna
12 11| A material flow analysis and ecological footprint of York Barrett, John a 2002 York
3 12| The metabolism of a city: the case of Hong Kong Newcombe, Ke 1978 Hong Kong
14 13 Urban material flow analysis: An approach for Bogota, Colombia Alfonso Pifia, Wi 2014 Bogota
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1 |Done _| Region Year Paper Authors
2  Xica Brussels 1977 |L'écosystéme URBS: L'écosystéeme urbain bruxellois |Duvugneaud, P. and Denayer-De Smet, S
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UM Stakeholder Initiative Data Visualization Project

W] Metabolism of Cities

Data Visualization Examples

Total number of votes

About - OMAT - Publications & Research - Dat

Figure 1. Metabolism of Cities Visualization Project

Total number of votes by country

30
=> Total Number of Participants: 130
=> 18 countries
- Total Visualizations: 92
October 1, 2016 to December 31, 2017
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Figure 2. Total number of votes by country (N=130)
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Figure 3. Total number of votes by gender
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Figure 4. Total number of votes by interdisciplinary field
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Metabolism of Cities (www.metabolismofcities.org)

Al6  Tuesday, November 27, 2012 South China Morning Post

Metabolism of Cities Wiring
the city

Hong Kong

Spreading urban metabolism research, education and awareness Initiative:
What is next?

e International Society for Industrial Ecology Conference 2017

e  Global Urban Metabolism MOC Publication

e  Urban Metabolism International Survey

o  Defining the direction of urban metabolism!
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Call for Abstracts | Due by December 15, 2016 j

MOC Partnership Network:
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 Metabolism of Cities (www.metabolismofcities.org)
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Metabolism of Cities
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Search
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Authors
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This website attempts to group
together tools and publications
related to the metabolism of cities
or urban metabolism (UM). The

principal sections are the following:

Publication Collections

Publication Database

Current Research

Stakeholders Initiative

Online MFA Tool (OMAT)

Introduction

“Data-Overview.

ta

blications Map

il

Introduction
Global Urban
Metabolism
JDataset

lUM Masterclasses
Data Visualization
Subscribe

Blog
Newsletter
Videos

f~/w} Metabolism of Cities

Videos

Creating your own online data visualizations

Published on Dec 09, 2016

Many researchers are familiar with the regular computer tools and desktop programs that are used for everyday tasks: word
processors (like Microsoft Word or LibreOffice Writer) and spreadsheet programs (like Microsoft Excel or LibreOffice Calc) are
frequently used to produce documents and reports. However, the use of online software can be very helpful when it comes to
preparing data visualizations of urban metabolism research. But unlike office tools, the use of specialist online software is rarely
taught in schools and it takes some effort to learn how to use them. The good news is that with a little bit of practice and by using
the right tools, any urban metabolism researcher can start producing their own online data visualizations. In this blog post, we will
introduce three tools and demonstrate how they work and how they can be used.

We selected three different tools: SankeyMATIC, Online Material Flow Analysis Tool (OMAT) and CartoDB. These were chosen
because they provide different kinds of data visualization options but they are all highly relevant to urban metabolism research.
They can furthermore all be used free of charge, and are easy to learn. For each of them we will describe what they should be
used for, what kind of final can be generated from them, and we include a step-by-step tutorial for each of the tools to show you
how to get started with them.

SankeyMATIC
What is it?

SankeyMATIC is an online sankey diagram builder. A sankey diagram is a diagram that shows the origin and destination(s) of flows
by drawing a set of connected arrows, representing the quantities by varying the width of each line. This kind of diagram is very
useful to visually represent the flow of energy through a system or to display the results of a material or substance flows study.
This benefit of using such a diagram is that it can convey lots of information in an easy-to-understand format which requires little
explanation. If this data is represented in a tabular format, it is often much more difficult to grasp proportions of flows and the
relationship between the different flows. These kinds of diagrams may be easy to understand, but they are difficult to design
without the right software. With SankeyMATIC it is possible to develop Sankey diagrams in a matter of minutes and with very little
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Resilience and Resource Efficiency in Cities (May 2017)

iy

Systems approaches to make
cities resource efficient

Local governments are tasked with maintaining and improving
overall quality of life for their cities of which economic development,
environment, and health are critical aspects. Long seen as a dichotomy,
we now have proven and cost efficient solutions that allow us to
combine both economic development and health of places and people. A
resource efficient approach generates innovation and combines greater
productivity with lower operating costs and reduced environmental
impacts, while opening up consumer choices for sustainable lifestyles.
Resource efficlency reduces overall city consumption while Improving
quality of life.
Itis however, difficult to achieve resource efficiency if city management
is compartmentalized. How many cities are there where the water
providers do not talk to energy providers? Urban metabolism is one
systems approach to city planning, which makes integrated, inter-
sectoral, planning possible. Defined as a way of looking at cities and all
theresources that flow within their complex networks ("material flows")
of interlocked social and physical infrastructure, urban metabolism
conceptualizes the city as a living super-organism in which there are
continuous flows of inputs and outputs helps in the study of the patterns
of movements of matter and energy. It encourages city planners to
consider how cities source, process, and use resources in their spatial
and socio-economic planning. Through resource flow analysis cities can:
e Develop policies based on quantitative and qualitative
knowledge of the flow of key resources (water, waste, energy,
materials) taking into consideration its potential impact on food
systems and land
e Consider city resource vulnerabilities beyond city boundaries
and over time, making a city more resilient
e Useanintegrated analysis to identify sectors where costs/waste
can be cut down and 'dose the loop' towards circular economy.

e Ensure equitable sourcing and distribution of, and access to re-
sources using a resource map layered with socio-economic data

environment

Cities occupy 3% of land surface

Cities produce 50% of global waste

Cities account for 60- 80% of global GHG emissions
Cities consume 7 9% of natural resources

Cities produce 80% of global GDP

High potential for
savings through
Resource Efficiency

30%

Water savings globally
through minor investment
and behavioral change

30% to 50%

Energy savings potential in
existing buildings through
behavioral change and
application of readily available
and low-cost technologies.

USD 41
TRILLIONS IN SAVINGS

Investment required for urban
infrastructure in the next

20 years: Greater resource
efficiency - in water, waste,
transport and energy- could
generate significant savings by
reducing infrastructure needs
and operating costs.

What is the Global Initiative
for Resource Efficient Cities?

The Global Initiative for Resource Efficient Cities (GI-REC)isa
cooperation platform offered by UN Environment to connect
many different institutions that are using systems approaches
(specifically urban metabolism and morphology approaches)
towards building low-carbon, resilient, and resource efficient
cities. Using UN Environment’s convening ability, the Initiative
distinguishes itself from other city sustainability activities by (a)
building on existing city networks, and (b) having a sustainable
consumption and production entry point to assist cities with
realizing the economic, social and environmental benefits of
resource efficiency.
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Tools and Support
Mechanisms

Creating Knowledge
(developing tools and research
products)

In various fields related to
resource efficiency and SCP
aswell as to increase access,
processing and use of resources
through supply chain and

life cycle management, to
facilitate decision-making in
creating solutions to improve
efficiency of processes and use
of resources within and across
value chains, taking a Life-Cycle
approach.

Piloting

To help cities apply the Urban

Metabolism approach

a. Access to methodology and
technical expertise.

b. Intra-city decision-making
processes based on science,
translating theory into
practice

Network Platform

It provides a mechanism for
decision makers to exchange
experiences, share best
practices, and establish a
pEer-review process across
cities for further improving
access to resources and their
efficient use.
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CONTACT INFORMATION | Global Initiative for Resource Efficient Gities | 1 Ruc Miallis, Bulding VII, 75015 Paris
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Resilient Cities Congress, Bonn, Germany (May 4, 2017)

Resilience and
Resource Efficiency
in Cilies
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