What social and spatial metrics are best
used to identify the communities who are
most vulnerable during flooding events?

Dy Where in Brooklyn are these
Zooming in ; communities located?
The most impacted neighborhoods within ‘ &

Superstorm Sandy
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WHAT?

Some practical items:

deadlines
content
evaluation
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=PFL Deadlines

= 22.05.2025: Submit poster to Moodle by 9:00am
= 28.05.2025: Presentations, whole group must be present

= 28.05.2025: Do the critical evaluation individually of
another poster

= 30.05.2025: Submit critical evaluation

HHHHHH
Environment
Relations in
ssssssssssss



E PF L Laboratory for Human-Environment Relations in Urban Systems E PFL

ENV-461 Sustainability assessment of urban systems

Guidelines for group project
Updated 07-05-2025

+ The goal of the group project is to mobilize the concepts and tools presented during the
lectures, and in the suggested reading.

+ Asageneralrule, each group will be made of 4 students.

+ [Each group is expected to: (i) evaluate and compare the sustainability of 4 cities; and (ii)
report the results of their assessment in the form of an oral presentation with an AO poster.

+ Atthe end of the project, students will be able to independently carry out a comparative
sustainability assessment of cities and develop critical reflections on the theory and

] [ ]
G u I d e I I n es methodology introduced in the lectures.

Submission timeline

updated!

Steg 2: Poster Step 4:
Step 1: Group Outline Poster

Step 5:
Critical

i’ el submission
: : s 5 . assessment
formation ubmission presentation

Due on
Due on Due on Due on

In-class
coneral . 05.03.2025 19.03.2025 U 5 2025 30.05.2025
v Genera Collapee o before 13:00 before 9:00 : before 18:00
The course will be given on campus (ES 170) every Wednesday's from 13:15-15:00, followed by an exercise session until

= [— Step 1: Group formation
Form groups of four students and submit the group list on Moodle. Together, select four cities that
A share a common characteristic to ensure meaningful comparisons. For example, this could be a
thematic focus on:
i3 | — * Geographical factors (e.g., Swiss cities, Mediterranean cities)
+ [Economic factors (e.g., developing cities, post-industrial hubs, tourism-dependent cities,
I recession-hit cities)
W Laboratory on 8 5 * Socialfactors (e.g., cities with declining populations, commuter towns)
Human-
EZY;{."O”n”;TQ ‘ Step 2: Outline
Urban Systems Each group must submit a 2-page outline (excluding the bibliography) for review by supervisors. The

outline should include:



=PFL - Content

1. Motivation of the study and RQ

WHO guideline: PM 2.5 <5 pg/m?

Vb;‘ﬂahr‘
[ cairo | Milan: 28.6 pg/m?
X [ Bedosbiy Cairo: 47.4 ug/m?
Lima: 25.6 pg/m3
New Delhi: 89.1 pg/m?
\7 Lima |
SN\ - ’
Sydrey 2000 Rijing 2008
" i o Which of Londen, Rio de Janeiro, Beijing, Sydney linked by
Environment their Summer Olympic experience is the most sustainable?

Relations in
Urban Systems
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Content

1. Motivation of the study and RQ
2. Definition of sustainability specific

representation of y

STEEP Framework

Ensure responsive, inclusive,
participatory and representative
decision-makingat all levels
Promote and apply laws and
non-discriminatory pobtics for
sustainable development

Economic

~ Reduce costot lving

Incresse employment rate

Promote sustainable tourism after the
city hosted the olympic games
Actveve higner levelsof economic
productivity

B Laboratory on
Human-
Environment
Relations in
Urban Systems

S}

—

our conceptual

Social

Enhance Social Equality

Improve access to Education

Develop accessto Housi

Preservation o the City's Olympic legacy, culture and
heritoge

Promote Satety and Security

+ improve Public Trnsport

Intrastructure development

Enhance facilitation and resilience

Em

vironmental

Reduce sir pollution

Make urban infrastructure sustainable
Reduce sdverse affects of poor waste
management

Reduce greenhouse gas emissions
Guarantee affordable and clean energy

Sociallcultural | Environmental | ~Economical Political
Accesstofood, |  Impactofthe
o aversiyoftne | agricuture, the [ Costof producton. | Supporttothe
00d SUPPWY [ nces, sufficent | tansportation and | infrastructure costs | agricuture
production the distrbution
Diterent Disrbution ofthe | _ Regulatons to
backgrounds money support minorites
sl nacincuroand | Wessuresput
amount of crimes Aok e
Electic
) Flacticly infrastructures Energy pan
e | (renewave)
fossienergies | ihe househalds)
e in
HighWaste | o8¢ 00e | Recycingor Costof vaste Waste
production s burming collecton management
‘Amount,
: Increase of
Lot Costof education | education qualty.
S fmancia hel
qualty of schools i
‘Access o mabilty. Cost o public pic
bic Sarpenor | vansportaton | vanspon. cycic
ransportaton infrastructure area
Hospial fees for
Access to hospials obecp | Heathnsurance
Access toaling i Regulations for
ety | Maelusage | ocammocaion | PSSR,
Usage oftap water | polluton ofthe B i esioumr:
rslakes
Costs for
Regulatons to
smog.ar [ Industylagricuture! [ implementing
Pollution breathabitty trafficlpolsion | solutons o reduce | 1S%0° Poluton
CO2 emissions BroRg
Figure 5.2: Framework

Economy
Economic life Poverty
F‘a(em‘ppﬂns/\ml Living belaw the
poverty line
GDP per capita Rent burdened
copulatian
Unempiayment Big mac menu
rate

Figure 2: Conceptual Framework

Sustainability ascassmant

W P

— - ~
e quah Healtn care

i ron ) | accossibiity

‘ PM25 exposure Life expectancy
NOX Doctors

‘ Park access Heat island

to your cities + graphi
ramework

O

Ciitme

Inventional
hamicides

Burlaries

Clean modal
share

Museums

Inegualives

Women in
government

Gini Coefficient

Early leavers.

Vacancy rste
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Content

Motivation of the study and RQ

Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

Methods and materials

Operationalisation

L)

Blogs

|| Scientific literature Institutional data ” International database

Environmental: 8 | Social: 8

Passivity score

Selection of 32
possible
indicators

Multi-criteria assessment - Weighting

| Influence matrix Criteria |

| Final set of 19 indicators |




=PFL - Content

1. Motivation of the study and RQ

2. Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

3. Methods and materials
4. Results
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=PFL - Content

1. Motivation of the study and RQ

2. Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

3. Methods and materials
4. Results
a. Finalindicators

HHHHHH
Environment
Relations in
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Content - Final indicators

Objective Source Years taken into account
Domains Goals Indicators label and Metrics 1 1QAir 13 2023
+ Landscape and Urban 2022
Reduce Unemployment Rate Unemployment Rate % N | 3] = m"m(l ond "m“)'. 2022 (i‘.,o)'
| 2021 (Sydney), 2021 (Beijing)
limprove access to public N
am £ _— - - ’
&
Improve access to affordable housing - Average rent CHF
+
Reduce vacancy rate Vacancy rate % 1
Reduce Air Pollution NO2 and PM10 Hg/m3
T
Reduce Noise Pollution Exposure to noise levels dB
A [ T o ot = : —
Boteotbiodhenty sk ooveroge o thhion Aress bl Tech 13* | Number of buses by 1000 inhabitants 1 B 2021
Tech 21 | Percent of repurposed facilities since wsed The Olympics o
Improve Water Management Impermeabilized surface % in the Olympics L centre [28]
Enhance sustainable construction Minergie certification n
Increase Renewable EnergyUse Renewable heating %
Ensure affordable public Public transport stops n
Ensure safety for everyone Criminality rate n/year
- Improve social cohesion Homelessness rate n
Increase urban cultural attractiveness Number of cinemas and theaters n
Reduce Poverty Social aid rate %

B Laboratory on
Human-
Environment
Relations in
Urban Systems
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Content

1. Motivation of the study and RQ

2. Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

3. Methods and materials
4. Results
a. Finalindicators
b. (Influence matrix and) activity-passivity plot

1
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Content - Influence matrix and
activity-passivity plot

Demsin | — Labe [ o s onsoes s oy mes] 51 52 53 84 65 63| 62 | ER £ [ Activizy|
. SOC. PO,
Eapcaurs 1o naise ek | L [ o |6 |o o [NERINEREN o [ oo 0] o B ]
s = @ a|a e o ofle s o|e|a|le|o|ale )
ks per parscn
WO ma 4 2 o e (e B o [eJeJofale 10
[ X A o Jofo|o N oefololo]e 10
Ricumwaiihe Seticg s 0 (B e (oo (ool oe[eo]e 9
Tree rrasrage in Lishan
| s o ] ¢ |ejojojejo|ola]e 3
g revatibond it | Q47 oo o] o E Bl o (o (oo e elolol0o 4
W resrgis [T [] [ i [ a o ] ] i o ] [ 10
- 1ute 5. Bl o |0 (o |[e|e|o]o0 o [l o 1 o g
Crvmwnvalicy rare 52 B v (o (o[ e oo c|E o [ o 0 o 7
. feras b mosity 53 | o O e (e o ofo]e B o o [o[ofe 4
socual md rats 13 o|a|o|o B ] 0
[ B ¢ (o |o|e|e|o|o]le|o|0]n o oo
thaster
Srenrag rant [T o| oo o e|n|o o lo|eo]ae o[ o | [
Vacancy rate 2 B e [o o e|efock o = e o 9
o i Farm ) o o (o | e |e 0|0 a o e o o 9
Dy pans price 7] Bl - N - [+ | e o|%|%|o|% |e|e o]|w [
= I =T T T I T
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Indicators categories
® Social

+ Technological

a Economic

m Environmental

= Political

Activity
@

R&D Flood_protec
. * T
Active Ambivalent
GDP STEM
Pop_threat & -
Housing Clim_logs
L] Fy
ww co2
- -
NRG IGINI
A L]
Cantril
.
Renew
L]
Trust
Buffering Passive
2 6 8 10 12
Passivity
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Content - Influence matrix and
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Content

1. Motivation of the study and RQ

2. Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

3. Methods and materials

4. Results
a. Finalindicators
b. (Influence matrix and) activity-passivity plot
c. MCDA

14
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Content - MCDA

Glabal

Envronnement

s

&

. W
SIT
2 3 - g 2 3 : N N B -
SIS SIS ST SIS

ethoa)
g

Port growth percentage

= Hamburg
= Durban Access to safe housing
Santos.
= Guangznou
Population growth
Exposition 1o excessive noise <
Life expectancy [
‘Share of cargo handied by rail
Road accident rate
Unemployement rate

15

PMIO
Water quality index
010 Water consumption
005
 com— Number of WWTP
0,00
N/ 1 A o7
Total i
005 [ ‘, otal GHG per capita
\ ro 1
> L4
010 X
=\
La LN\ 7 Energy consumption
77V
/ \
AN AN Y
VY Public green area
{ A\
Employee education
GiN) coefficent
NEETrate % of female employees

Distance from the Best and Worst Performers

city

Distance from the Mean

Enviranmental

Social

Zirich - Lausanne

Distance from the Group Leader

Zurich - Lausanne
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Content - MCDA

City

gt
aﬁj sf

af@‘?,

1]
Kinmna, Sweden mm

Horilsk, Russia [
Parauapebas, Brazl [oosg -

Antofagasta, Chile L 4

R S _._..
o .l.lll -.
o

o o

Economic Social Political Environmental
Economic Social Palitical Environmental
) 100, 100 100 100, R
Value [in % of
total possible 90 %0 90 90,
points] 80 | 80 80| 80
70/ 70 70 70
60| 60 60 60
50 50 50] 50
40 40 40| 40
30 30 30] 30
20/ 20 20] 20
10] 10 10 10
0] 1 0
2 e goe® 2 Ak
N‘wp@”e &‘“’QEW:M M \‘-‘“"B \w:a’ Mﬂ“’ew M @ﬂfb

SA of Mining Cities

B Laboratory on
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Weight
03

13

Value normalized

37 481 100.0

Total
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Content

1. Motivation of the study and RQ

2. Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

3. Methods and materials

4. Results
a. Finalindicators
b. (Influence matrix and) activity-passivity plot
c. MCDA

5. Recommendations: Policies targeted to specific
stakeholders to enhance sustainability

17



=L Content - Recommendations

Milan Social

Congestion kel [Fe]

- Waste production athc ralatad o air polution (%] Ratio of bike roads and cly area tkm/kme 3]
- Energy consumption 5 '

- Public transport split

Quantity of waste per capita per year [Kg/capita*year]

Pubdic transportation made spiit (%)

Milan

Alr quality index [-) = Cairo

Recycling rate [%) \
w— | ima rban density [N*/Km2] . Ginl Index [-]

New Delhi

Housing affordabilny [w]

Urban green araa [%] Daily PM2.5 concentration [pg/m3)
g,

Cairo

— - Bike roads
Per capits green space [m2/capits) Per capits yeorly energy consumption [kWh/capits/yesr - Greenareas

- Number of hospital beds

Renewable anargy consumed [% |

B Laboratory on
Human-
Environment
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Content - Recommendations

Active indicators*

Population threatened by sea level

nze

Affordable housing

Protect (reduce the likelihood of the hazard) and accommodate

Investments in scienfific research and monitoring programs (2
Integration of engineering solutions and infrastructure development

Design standards to account for sea-level rise, e.g. in building
elevation and foundation design; Prevent new development in places
at risk of flood or erosion through land-use regulation/ zoning [1]

~ New Orleans

19



=PFL Content *

1. Motivation of the study and RQ

2. Definition of sustainability specific to your cities + graphic
representation of your conceptual framework

Methods and materials
4. Results
a. Finalindicators
b. (Influence matrix and) activity-passivity plot
c. MCDA e
5. Recommendations: Policies targeted to specific ook
[R2
\'4

w

stakeholders to enhance sustainability v &
etel™
=g 6, Conclusions & Y

nnnnnnnnnnn ]
[ele39)
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Evaluation

= Exam - 60% of final grade
= Postercontent-20%

= QOral presentation-10%

= Critical evaluation-10%

21
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WHY?

Why a poster?
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The place of posters in scientific
communication

= Posters are a staple of scientific communication
= Their useful characteristics are:

Succinct (one page)

Presents curated, key pieces of information

Understandable even without researcher to guide
viewer through the content

Physical artefact (“in the real world”) allows a
conversational starting point

23
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uuuuu

HOW?

First things first,
working with your data
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Tidy Data

variables observations values

1. Each variable must have its own column.
2. Each observation must have Iits own row.

3. Each value must have its own cell.

000000

25



=PFL Tidy Data

| country | year | cases | | country | 1999 | 2000 _
Afghanistan 1999 745 S mmm— T Lifmm 2666

Afghanistan 2000 2666 Brazil 37737 80488
Brazil 1999 37737% 212258 213766

Brazil 2000 80488
China 1999 212258
China 2000 213766 table4

One reason data might not

be tldy IS because mm
Sometlmes data entry Afghanistan 19 cases

Afghanistan 1999 population 1998?071 20595360

doesn’t make It eaSy Aighanistan 2000 cases 2666 Eeuesce

Afghanistan 2000 population 20595360 / 174504898
Brazil 1999 cases 1272915272
Brazil 1999 population 172006362 1280428583
Brazil 2000 cases

Brazil 2000 population 174504898

population

country |year cases
- 8 ; 19987071

China 1999 cases 212258
China 1999 population 1272915272
China 2000 cases 213766
China 2000 population 1280428583
B Laboratory on

Human- table2

Environment
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Data Forma

Domain Goal Indicator Definition units value |aggregation |level |datatype |dataCategory |city country year [datasource |datasourcelink
A composite
score of pm 2.5 https://www.igair.com/a
Environemnt  |Access to Clean Air for Everyone Air gquality index|and NO2 index 9|score city int quantitative [Lausanne [Switzerland 2021|igair ir-quality-map
A composite
score of pm 2.5 https://www.igair.com/a
Environemnt  |Access to Clean Air for Everyone Air gquality index |and NO3 index 61|score city int guantitative |Paris France 2021 |igair ir-quality-map
A composite
score of pm 2.5 United https://www.igair.com/a
Environemnt  |Access to Clean Air for Everyone Air quality index |and NO4 index 20|score city int guantitative |Boston States 2021 |igair ir-guality-map
A composite
score of pm 2.5 United https://www.igair.com/a
Environemnt  |Access to Clean Air for Everyone Air gquality index |and NOS index 17|score city int quantitative [Cambridge [Kingdom 2021|igair ir-guality-map
Total amount of
total ) . .
kilotones of Co2 https://data.cdp.net/Emi
greenhouse gas ,, , /201 Y
emissions emissions Kilotones of ssions/2016-Citywide-
Environemnt  |Access to Clean Air for Everyone released Co2 equivalent 500|sum city int guantitative |Lausanne |Switzerland 2016|CDP Emissions-Map/igbu-zjaj
Total amount of
total ) . .
kilotones of Co2 https://data.cdp.net/Emi
greenhouse gas o ) ) P I
emissions amissions Kilotones of ssions/2016-Citywide-
Environemnt  |Access to Clean Air for Everyone released Co2 equivalent| 5196|sum city int guantitative |Paris France 2016|CDP Emissions-Map/igbu-zjaj
Total amount of
total ) ' r
kilotones of Co2 https://data.cdp.net/Emi
greenhouse gas . ) ) - P - -
emissions emissions Kilotones of United ssions/2016-Citywide-
Environemnt  |Access to Clean Air for Everyone released Co2 equivalent| 6066|sum city int quantitative |Boston States 2016|CDP Emissions-Map/igbu-zjaj
total Total amount of https://www.cambridge.
kilotones of Co2 gov.uk/media/10022/gre
greenhouse gas o ) . )
emissions emissions Kilotones of United Cambridge |enhouse-gas-report-2020-
Environemnt  |Access to Clean Air for Everyone released Co2 equivalent 6|sum city int guantitative |Cambridge |Kingdom 2020|City Council [21.pdf

B Laboratory on

Human-
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Column
Dictionary
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domain The domain that indicator corresponds to

goal the goal that you have set for sustainability

indicator name of the indicator

definition a description of how the indicator has been measured

value value of the indicator

units unit of the value

aggregation the aggregation of the metric, i.e. sum, score, index, median, mean, etc...
level the administrative boundary level of the data, i.e. city, region, country
datatype the data type of the value for databases, i.e. int, float, character, boolean

data category

the category of data i.e. quantitative or qualitative, could be broken down(nominal,
ordinal, etc.)

city the city where value is for
country the country where city is located
year the year the value was measured
datasource the data source provider

datasource link

the html or location of pdf for the data source

28



=Pl Template on Moodle

Environmental Sciences and Engineering (SIE) / SIE - Master

Sustainability assessment of urban systems

Course Settings Participants Grades Reports More +~

v General

The course will be given on campus (BS 170) every Wednesday's from 13:15-15:00, followed by an exercise session until 16:00 (BS 170).

Announcements

@]

List of Groups

a8

Download here and fill in
with your data, it should be
an appendix to your final
report submission!

Template for data collection

\V
g O

Guidelines for the Project

B Laboratory on
Human-
Environment
Relations in
Urban Systems
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Subjective VS. Objective
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=PFL  Qualitative VS.

Data that describes
gualities or characteristics
l.e.: land use data

Subjective VS.

anecdotal information that
comes from opinions,
perceptions or experiences.
i.e.: neighborhood
satisfaction

uuuuu

Quantitative

Data that can either be counted
or compared on a numeric scale
I.e. population density

Objective

actual information gathered through
observation or measurement that is
true regardless of the feelings or
opinions of the person presenting or
receiving the information.

I.e. green cover

31
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HOW?

How to design a poster?

How to effectively use visualisations
to communicate

B Laboratory on
Human-
Environment
Relations in
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EPFL - Poster
Check-list:

- Hierarchy

- Consistency
-  Coherence

- Leqibility

uuuuu
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Coherence

Measuring & Mapping Social Vulnerability in Flooding Events

Zooming in
The most impacted neighborhoods within
Superstorm Sandy

0

£SS0R LEAH MESTERLIN/ M

What social and spatial metrics are best
used to identitg the communities who are
le during flooding events?

most vulnera

Where in Brooklyn are these
communities located?

PVl + Accessibilty
ady

34
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Coherence

ACCESSIBILITY & ASSUMPTION

and the impact of HOLC security map boundaries (1938) on health infrastructure in Brooklyn, NY (2019)

METHOD 1: 2.STEP FLOATING CATCHMENT AREA (2SFCA)

METHOD 2: GEOGRAPHICALLY WEIGHTED REGRESSION (GWR)

UNIT OF ANALYSIS 1: HOLC-BOUND

BACKGROUND
In the 1930s, the Home Owners" Loan Corporation (HOLC) created

of wam 1o classify UNIT OF ANALYSIS 1: HOLC-BOUND
e gl el o Wm;mk -
drawn within

yellow for “Gefnely
doclining.” and MMISIREAGRUS Though the maps were
designed 10 assess risk in an effort 1o stabilize the housing market,
they were adopted by the private market and federal appraisers,
often against the advancement of those living in “redlined” areas.

“This study aims to understand how and to what extent a
In spatial
‘analysis. Thiough examination of the HOLC maps and their impact
on health infrastructure and investment. the results of wo distinct
are compared. Heath
88 hospitals, hospital extensions, and health centers. The focation
examined is Brooklyn (BK). NY.

CCOMPARISON MATRIX
bet immediately

‘adjacent analyses situated in the matrox,

RESEARCH QUESTIONS

Ol 1338 1010
s Socum e
o o, ¢ onrtony
400 Nkt St

UNIT OF ANALYSIS 1: HOLC BOUNDARIES

2S7CAw ca o 11 292 63 ss
LT —"
ks s

cro e et

ACCESS INDEX (SQFT/CAPITA)
DISTRIRUTION PER BOUNAR
RED
norexama
s an
wsormoTA 277

N\
i

ot
# 4SO AP 3,78

METHOD 1: 25FCA 'GENGRATING CATCHMENTS USING
o amacszs

LocAL % squARED (%)
DISTATBUTION PER BOUNDARY

;1
%50 A8
1450/ 288
WsQr.
prtv= - RPN \

UNIT OF ANALYSIS 2: RE-DRAWN HOLC BOUNDARIES.

senz RSO St
e

814 3 ruath 1 20088 R 01 LSS 05 L s

UNIT OF ANALYSIS 2: POST-80UND.

METHOD 2: GWR S ractons:
sten s M-wmdhammc-mvumuu
1 ‘o ananses
ey
e B LR T r—
+ Cewgraim
* s

poiithmetiiny

v HOLC s o wnand e
clocks fotowing 257CA

58 164 345 1801

4 arnr ot 2uantie bekrs e R

LOGAL B SQUARED (%)
DRSTAIRUTON 8 BOLNOARY

L

Sorpe 209

% SQFT A8

1450/ CAPTA 248

YELLOW

xorBe a8

B
MSQRUCARTA 144

oREEN

norax 22t
nhs
WSOPT/CAPTA 18
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SIGNAL OR NOISE? Q0Z'S IN

343555 4ot

Pt

a0z: pestn

ACCESSIBILITY TO MEDICAL FACILITIES IN NEW YORR CITY
A CASE STUDY FOCUS ON GAS LEAR VULNERABLE BUILDINGS ANALYSIS

ADNANCED PATIAL AMALTFS | 2008 PROMS
‘GAS EXPLOSION GROUP | BOYING LI, QIANYU XIANG, LIVING THANG

BACKGROUND OUTCOMES

an cause serious disasters, es-

very significant for saving lives.

spaialaccesibilcy mezsures between
the gas leak vulnerable buildings and

medicalacites inManhatan, and try to

provide suggestons for gos

Tions and future medical fecilty pomning.

METHODOLOGY

1/5 asymetric Mapping Technique
ecwork bosed minimum distnce

/5 jccassibiley Massu

MINIMUM

DISTANCE

3/5 Gravity-based Accessibility Measures

4/5 Tvo Step Floating Catchment Ares
Accessibility Measures

<kl | < I | ENHANCED =—
2sFCA =
5/5 Envanced o Sep Foating Cacch. | MEASURES b 4 4
mont Ares Access bilty Measures §

The resilience of buildings to climate change:
@ e the role of mobile passive systems
M. R h*, C. Al Montolio, I. Crespo Cabillo, H. Coch

*mare roca musagn@zupe edu

Case study -
‘To generate evidencs to inform decision- Case study Mobile devices We propose to analyze this bulding s it v
according to regulations and design suategies in

making when designing buildings in
Switzerland

+ Considering possble future climatic
conditions.

awarmer climate than In Switzedand, and add 10
& M it whether static or movable devic
* Maximizing the time of year when
mechanical heating or cooling is not

required, called t y changed

* Gompare thetherml efe of htter deactivated
stetic of mobile dev

Methodology { 4

SIMULATION OF THE
FUTURE GLIMATE Static scenario Adaptable scenario

The future weather fie is generated
according to the RCP4.5* scenario

Ground foor pan

Sectiona
Change (IPCC) for 2050 and 2070. Southestfacace
The climate is simulated with the
software Meteonorm &.

Sauthesst agade
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(RCPA.5) a6 2070 [acw )

Sur
Permanent Doy  Nght  Day  Night

Wal and ol
thermal nsulaton 2 e . =

energy smalations.

Solar shading o o o

co o w46
ciate <o ing
-

Night ventilsbon ° ° ° ° .
g mitgi

SCHEDULE OF STRATEGIES
o
o
.
.
o

Results
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Mobile devices are essential for building's resilience to climate change.
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Measuring Human Impact of Wildfires in Los Angeles County AL A EnTRAC T Mk

Catastrophic wildfires are occurring in greater frequency in Southern California due to ge, land inthewidiand uoan  Research Questions

interface, a history of fire suppression. and natural wind patterms.

Althcugh the California Department of Forestry and Fire Protection (CAL FIRE) produces *fire risk” maps for every county in the state, the risk levels represent *burnability” based on Where, and by What magnitude, are humans impacted by wildfires in Los Angeles County?

slope and vegetation. Wildfires are natural phenomena that have had profound evolutionary impacts on the earth's fauna and flora. However, since human settiements have encroached |

i cause tremendous ds 10 buildi and occasionally fesult in human death. How does this human impact index: reute to CAL FIREs current wildfire risk map?

into flammable

Our project analyzes the impact that wikdfires have on humans in three distinct ways. We believe that CAL FIRE's current wildfire risk map is t00 narrow- minded, and must integrate the |
degree 10 which wildfires disrupt settlements and inhabitants

IL. Ability for Renters to Relocate Apts. after Wildfire Event

I. Ability for Residents in Fire Zones to Relocate to Safety

e o ot h o R e Yot
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" i < Svople Afacted | 3 i - People Afecied Jobs Altected
) & i
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: o and i £
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AADVANCED SPATIAL ANALYSIS | PROFESSOR LEAH MEISTERLIN | SRUJANA BHOOPANAM | SHUYANG HUANG | TIMOTHY O'GRADY
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Drawing neighborhood boundaries in Queens, NY

AF. Lopez Zamora | J. A. Romeo | G. Serra Coch | M. Uchida . Advanced Spatial Analysis. Spring 2018. MS UP. GSAPP. Columbia

1. APPROACH |2. RESULTS 3. COMPARE ACROSS
How different definitions and methods
‘can render diverse neighborhood
boundaries and
how well Neighborhood
Tabulation Areas (NTAs)
approximate -
those boundaries . .
in Queens? .
PEOPLE METHOD 1.

SIMILAR
a neighborhood is where people are similar
defined by the people
living there clustering

grouping similar demographics
selected demographics of PR
ACS 2016 Prewdo F-Stabstc

(R 1R
Popuation Densty

e
canaibis METHOD 2.
st DIVERSE
Poventy Rate where people are diverse
Unempioyment rete
Employment sector land use dissimilarity index
Formign bom mu groue Shannon eriropy index.

H= 2 EE VG

+ lterative

Getis-Ord GI* Hotspot
PLACE METHOD 3.

SIMILAR
aneighborhood where the built
is defined by its environment is similar
built environment

fon clusterin

characteristics gmphno similar built environment
Land use PLUTO 2016 Pruieponysoand
grocery stores
Reterence USA Rnc1)/(1RYnenc)
NYC DolTT
L] Usk o METHOD 4.
Buiing Footprit Arsa DIVERSE
Buiirg Footprnt Vot i
Bulding Foorpint Langht where land use is mixed +there
Buiding Height are accessible grocery stores
LotAres 1/4 mille service areas from
Lot widey residentl ots

+count of grocery stores.
SohLenget +land me%xss\m\umy index
Swout Wi + lterative
Sveet Langhe Getis-Ord GI* Hotspot

4. CONCLUSION

Aneighbohood is an area of the Gty that
comprises peop'e and place ch

Although this separation has been uselul to
‘analyze patiems across the methods, our final
neighborhoods' Map combines e 4 methods.

Population Density

Fioor Area Ratio (FAR)
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The impact of boundary definition in the measurement of socio-

NEIGHBORHOOD? economic and environmental characteristics in urban systems
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Melissa Pang, Gléria Serra-Coch, Frangois Golay, Maria Hecher, Claudia R. Binder Lrordasy Uit
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Contact: Melissa Pang | Herus, EPFL

| melissa pang@epfl.ch

HERUS

Laboratory on Human-Environment
Relatons in Urban Systems
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Provision of housing services within planetary limits:
A methodological framework for the urban circular economy E P F L

Ankits Singhwi, Arietide Athanaseiadie, Claudia R Binder

Relevance Circular city # Circular economy

= De s ) and = Circular y reuss
urnan right. It is currently nat rmet for a quartes of the global population buildings, and recycle construction and demolition waste

. i larg | P » Homeves maeting within el sttention
40% of global CO= emissions are attributed to housing d ay and flows

u Th ge of pr W = A cireular clty trad of stocks and
urbanisation context Tlows in providing urban services

Theoretical basis: Stock-flow-service nexus

Social structures, actors and their actions restrict or nable strategies for
2007,

-G

e

Methodological framework: Housing services in the urban circular economy

¥ O'Neill et sl, 2018} rge ¢
‘; b M b

Th Il
by the construction, operation and demolition of
buildings.

using qualitative dats from expert interviews and
Inousehold surveys.

o decent HR, 2011d),

ﬁ ‘cadastral, administrative and survey data.

Next steps

= lwill pe ol decent

y and
restrict or enable the meeting of targets
K

= Key W
th

P Ul
Ankits Singhu | HERUS, EPFL | ankitacainghvi@egtlch e s e e e e s = i
Ezcln Podyiachnigus Fédirle de Lacaanna PR e [
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Drawing neighborhood boundaries in Queens, NY

AF. Lopez Zamora | J. A. Romeo | G. Serra Coch | M. Uchida . Advanced Spatial Analysis. Spring 2018. MS UP. GSAPP. Columbia

1. APPROACH |2. RESULTS 3. COMPARE ACROSS
How different definitions and methods
‘can render diverse neighborhood
boundaries and
how well Neighborhood
Tabulation Areas (NTAs)
approximate -
those boundaries . .
in Queens? .
PEOPLE METHOD 1.

SIMILAR
a neighborhood is where people are similar
defined by the people
living there clustering

grouping similar demographics
selected demographics of PR
ACS 2016 Prewdo F-Stabstc

(R 1R
Popuation Densty

e
canaibis METHOD 2.
st DIVERSE
Poventy Rate where people are diverse
Unempioyment rete
Employment sector land use dissimilarity index
Formign bom mu groue Shannon eriropy index.

H= 2 EE VG

+ lterative

Getis-Ord GI* Hotspot
PLACE METHOD 3.

SIMILAR
aneighborhood where the built
is defined by its environment is similar
built environment

fon clusterin

characteristics gmphno similar built environment
Land use PLUTO 2016 Pruieponysoand
grocery stores
Reterence USA Rnc1)/(1RYnenc)
NYC DolTT
L] Usk o METHOD 4.
Buiing Footprit Arsa DIVERSE
Buiirg Footprnt Vot i
Bulding Foorpint Langht where land use is mixed +there
Buiding Height are accessible grocery stores
LotAres 1/4 mille service areas from
Lot widey residentl ots

+count of grocery stores.
SohLenget +land me%xss\m\umy index
Swout Wi + lterative
Sveet Langhe Getis-Ord GI* Hotspot

4. CONCLUSION

Aneighbohood is an area of the Gty that
comprises peop'e and place ch

Although this separation has been uselul to
‘analyze patiems across the methods, our final
neighborhoods' Map combines e 4 methods.

Population Density

Fioor Area Ratio (FAR)
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PROXIMITY DIMENSIONS OF INNOVATION NETWORKS -/ )
The diffusion of energy technologies in Switzerland '~ bUNBELT

EPFL

Melissa Pang, Gloria Sera-Coch, Frangois Golay, Maria Hecher, Claudia R. Binder Fa e Gloria Serra-Coch, Romano Wyss, Maria Hecher & Claudia R. Binder POSTER 827 Fode Rolfechicue |
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Crowded ER Waiting Rooms - Are Freestanding ERs The Way To Go?
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w esearch to accessible

models for practice are explored

45



=PFL Less ,'S more Minimum ink rule

= Keep text to a minimum

46

=  Minimise mixing fonts (and for a reason)

. Cornell University

ACCESSIBILITY TO MEDICAL FACILITIES IN NEW YORR CITY IN PIECES:

A CASE STUDY FOCUS ON GAS LEAR VULNERABLE BUILDINGS

ADVANCED SPATIAL ANALYSIS | 2018 SPRING
GAS EXPLOSION GROUP | BOYING LI, QIANYU XIANG, LIYING ZHANG.

ANALYSIS

BACKGROUND OUTCOMES

Gas leak can cause serious disasters, es- Mt g
pecially in buildings where the gas pipe- Ty
lines are old and lack of construction. We

m the East Harlem gas explo-
sion that higher medical accessibility is
very significant for saving lives

METHODS

43 college students
® Asked fo finish a mini bagel with cream cheese

* Assigned fo 1 of 3 conditions:

» Measured hunger, fullness, and satiety levels on
9-point likert scales

ABSTRACT

To investigate if cutting a food into
pieces has an effect on satiety,
students were given a bagel that
was either (1) whole, (2) cut into 4 N
pieces which were kept together,
or (3) cut into 4 pieces which were
spread out. A general linear

model revealed that overall satiety
was the highest when food was cut
into pieces, but only when the
pieces were kept together.

As planners, we want to compare different || DASYMETRIC . VULNERABLE
spatial accessibility measures between MAPPING i %

the gas leak vulnerable buildings and X 4 B
medical facilities in Manhattan, and try to ?

provide suggestions for gas leak regula-
tions and future medical facility planning.

METHODOLOGY

1/5 Dasymetric Mapping Technique

Network-based minimum distance
2/5
Accessibility Measures

GRAVITY

3/5 ' ) 2 P AN MEASURES
{ Power 55,545 H 4

OBJECTIVES

o s food more filling when people RESULTS

4/5 Two Step Floating Catchment Area By 2 |
receive it pre-cut into several OVERALL SATIETY

Accessibility Measures :
e ieces?
e o pieces 1
"EJE ety “‘!“""‘c:“ - ’ - o Is it the space the pieces fill on the I
0 y " 1 plate or the number of pieces that 218 3.75 A77

5/5 Enhanc atch- Y MEASURES increase satiety?
S 00
Qg

ed P Floating
ment Area Accessibility Measures

Cornell University
Food and Brand Lab

B Laboratory on
Human-
Environment
Relations in
Urban Systems

FOOD IS MORE FILLING WHEN PRE-CUT INTO PIECES

CONCLUSIONS

o Participants reported greater
satiety when eating a food that
was cut into several pieces, but
only when those pieces remained
close together.

« We suspect that cutting a food
into several pieces increases
satiety because it increases the
number of units being eaten,
hence increasing the
psychological sense of satiety.

© However, if the food is spread
out, its volume might appear
lower, therefore countering the
positive effects of eating pieces.
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a chronic problem for & growi
W majority in many parts of the world. - In theory, when a
idual is in a condition of zero gravity,
§ eliminated. Ind 1 space one could conceivably follo

ibitum fe never even gain an gram, and the § *
only effect ] 4 spgrade one's f§ e e h 9 h the invention and proliferation of elastane iKY i 2 0.0001 gr
stretchy pants(exerc ). But because many c elated ele vearers from the rig straints of clothes and permitted monthly imilarly maintaine

nes start as very good theories only to be found to hundreds of million peop!
harmful, we tested our predictions with a long: L"‘ act ¢ 03 " C onstrictive pressure forces fat mole
eriment_ in a ony Guinea pigs (C:
§ porcellus) maintained on the International Space Station.
and given unlimited J§ . 2 etchy, the ra L
Fresh fruits and a T ) is minimal to nonexistent g g me ght of"pigs In spach was 0. 0002 g. Some |
d it k but
> duct tape, we
h briefly against tf
als on the Earth,
) pay y Ci her, these factors open the
y—!vee and we 0 d permanently for a large number of
nd, we believ that sending { humans
veight — to
We studied this potential by following weight gain in Guine as fond of ad libitum feeding.
Guinea pigs were long envisioned to & e “Guines spac arch, 100, so they seemed like the
this current study will be critical in

iew that weight ar ght gain would be zero in was confirmed. Although we have not ated t periment on larger animals or primates
other model isms. e currently in the process of obtaining necessary human triz issions, and shou > our planned experiment initiated with

= 2=

m the National Research F tion, Black Hole I NASA. 1982
Diet Plans m lhu H\qh Fructose Sugar Association. Tras funded %
3 V'A( ortium of wivi vorced from insanely wi
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GERR ERIN isused to
manipulate boundaries and stack the deck in faver of a poitical party.

In today's post-ruth polifical era, poitical representation Is key. Yet extreme
partisanship has led to al-fime lows in polifical efficacy.

Single-member district pluraily vonng remains the status quo in American
legisiative elections, of defined
districts. How these districts are shoped 10 @ korge extent determines who can
gain and maintain legisiative power.

2011 P may g the mos i
gemymanders in United States history. In Janucry 2018, fhe Pennsylvania Supreme
Court ruled that this 2011 congressional map “Glearly, piainly, and paipably”
violates the state constifution. e Fricsicni e 201

1120 Congrss MahCongress 11580 Congrss
o o s o 2

Bz B = e

B = B o

RESEARCH QUESTION To what extent are
legal tests for gerrymandering consistent with a
variety of statistical and spatial methods to detect
gemymandering?

PENNSYIVANIA Congressional Maps
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ounciries provides

st number countes

2018 CONGRESSIONAL DSTRICTS

A SCORE. 2
AU ICORE "
MEAK: '

SOC | A L INDICATORS OF GERRYMANDERING

GEOGRAPHICALLY WEGHTED REGRESSION

PURCEEAGE OF PORAARCR WA A BACHELOF 5 DEOSEE

poocheior’s degree

FERCEIADE OF M B PENIG PORANION

. il
.’_,i: X

ok,

Bron-englsh speating
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PURCEEAGE OF FORKATCH NG MPOVERTY

STANDARD RESIDUALS
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ETHICS AND/OF UNCERTAINTY:
SPECULATIVE URBANISM AND
THE RISE OF SYNTHETIC PEOPLE

Dare Brawloy, Gayatri Kawlra, Francls Yu

Abstract:
This research taked up syrthatic populations to dis uncertainty in data-driven
demac
through more computation, not more deliberation; and that data
for political reprasuntation In the face of these o
wa examine the logics underlying
irban populac
y cloim to deacribe ¢
ying uncertanty, ard, in tum
of this uncertainty for the creation of » just city

CASE STUDY CITY:
CHARLOTTE, NORTH CAROLINA

Synthetic populations' describe a fictitious but statistically representative
urban populace. Materially, it is a dataset comprised of individual-level
statistics calculated from aggregate data.

. To what extent can we rely on behavioral models produced by synthetic
populations for planning and policy-making? What kinds of urban areas are

such models best at synthesizing? (L.e. is the goodness of fit of such models
evenly spatially distributed, and if not which places are best approximated?)

We use two mathads to evalunte the goodnesa of Hit and spatial variation.
Ve define 100es sccording to the madel of the New Urbanist transec
the cit e ch synthetic population me
types of places ovér athers Lsing Tatal Absolute Error and Classification Error.

ach transect 20he and for

Wa perform geographically welghted regreasion to assess the relationship betwoen porcent errar and
b Y, e to yue how synthetic populations differ
tial charactoristics

Population Error . w ".,-. .
b=T-E *on ‘f".. . .} L
where, T is the synthetic b I = ¢

ostimato and £ e
s the ACS popuation Boish 2 . 5

B TR TR G0 T
.
e . . .
xo
o . . .
SR TR R TR R T (T
Pcert o Favct o bt
“Total Absokute Error by Zone = x
TAE = XL, |- E| e .
oo ) Kitennate, b e T et
s the ACS pogulation oy
estimate. A
L] .
ofe 0w
0
Percentage Error by Zone - ae prcon of o st
- eadh ) . et o
cE =T % bty
=l N
I e
Differonce Batwoen Total .
‘Abaohite Error and - i s
ACS Margi of Eror o
AE, = TMoE, - TAE, P
where TMoE, = 3., Mok, P
-
w
P74 .
Percont Diferanco i .
AL, = i -
-~ .
=
-
o

(ITERAT

o ontrol Attributes

N / &
foran exh N ".}“‘
Bodsion | smus | ows | oo | ows

explanatory variables are poor predictors of Bt seeaws | ows | oo | w0
absolute error. Of note is the transect zone ki _sesses om a0s ey
the global and local regression models. T-zon0 moos | ome oons | asms
‘This suggests a) the GWR method is limited
in predicting goodness of fit of synthetic.

o s
‘modelling,
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Early Childhood Literacy Programs in Canada
Naomi 8alla Boudreau & Deirdre O'Reilly in partnership with
Cors cDougs & s Laaren Jovs of R 1 Mol v St oy ey Progn
Vi e ofDuoic Szhot of ot Moregeeer

DALHOUSIE
UNIVERSITY

Background

More than 42% of Canadians do not have.

Program goals

Th gosis o eary e heir

entire communites. In 38diton 10 peovding books and Heracy
responder

foster a culture and love ofreading, 3nG promote ifelong learing for

Chidren snd thee tamiies

Key findings

Target populatians:

Recommendations

a0 Werature review come
the fotawing recommandatons for movs
forward

familes facing economic, sagal,
rographical =
barraes

i isclation despite common needs.
Practitioners igentified the following key Indicators of theie progran's
success
~enthusiasm and posiive responses from the famies they serve
~evelopment among families who regulady partcipate

I partnorship with Read ta Mel Nova Scotia

Program charsctecistics:
Survey re connect with their communities through various

. Funding. €stablish sustainable and flexible

rograms and gathering information on the:
programs and gathering inform: funding for eary Ineracy pragramming.

‘operations, programming and challenges

for free
~the sbilty to secure furding and operste on bte unding 2. Staff raining: Provide opportunities for
ongoing Sor staff and volunteers to

support and imprave programiming,

Methodology

Alterature review and nationsl survey were
used to genecate cata and determine trends
The survey targeted programs that ofte ieracy
resources and/or programening to famites wih
chidren under the age of five. The orine
survey, vatable in English and French, was sent

Challenges
P

3. Promation and pr
Programening material shoukd be
Indusive and reflect the community
sarvad. Develop national best practices for

from survey responses

ey Funding undierles 3 xipects of

Funding;
Surey respordents g cated o
Only early ireracy programming

3 over 200 pre across Canada. Fifty-eght ° pam— program models and resources 1o enhance.
Kot peograms recewe federal , — — eECEE o yrams cited tack of
pubtnslossitete prtesizniiviperhicy 'muw ) »-'wb»lr iy P'wz“ m: fack programs and facitate resource shanng,
boed = reiable core funding a5 3 baric raming and evahuaion.
. “3em? Mary noted that program demans ~
Population Sample C— xteds i, Dacthy 4. Netwark: While many peograms have
. Aot the funds to provide: developed reationships with local
esoure e sporera e sl 08 e organiations, there s it communication
’, . uallty resources. between municipalities and across
¥ warly Weracy, 75% of respondents. e .
rodpsiesetiryieqinion SRSRMCHE X etk of incmtanis R
- - developing long-term. sustanable
J programs. Many are iterested i creating sccesibi programs, connecting witn speciic targst o "
L] A vesaSrar oy ppiacdesioRbach. §satod
— of colaboration. - mitatives and the diverse needs of
e | 5 Canadians could hel create opportunies
= . - nercy and thei programs, resulting i challenges secaring ekt
- e o community urderstanding and support. sy
ool e Seswarch and evakuation strategies Stafiag chatlenges included recrulting, trainng and retainieg stalt 1o

5. Research: Practianers have Imited
opportunites to particpate i research,
Commurity and university research
partnerships can help support high qualty
research that & relevant to front e
Dractitioners. Many areas of enry

measura program effectiveness

@ meet program demand, esgecially when posons were part-
and lessen betwven -

time. underpad and nsecure. Several programs rely heavily on
certain staff or volunteers for their peogram's success. Other st

Although the majority of completed surveys
wore returmed from Ontaric, there were

respondents from each province as well 95 one

urban seftings (14%),rural settings (14%), or
both (31%). Most respandents operate at 3
municipal level (785%); only 3% indicated
rational operations.

Forazcent

*Hulfling sdministrative requirements

or cortact 1 ot earbybaracyservey @ gl com

chidhood iteracy and programming
requie further research, Whie areas live
funding and resource sharig need
vestigation, It s crucial that methods for
transferring resoarch nto accessble
models for practice are explored.
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ETHICS AND/OF UNCERTAINTY:
SPECULATIVE URBANISM AND
THE RISE OF SYNTHETIC PEOPLE

Dare Brawloy, Gayatri Kawlra, Francls Yu

Abstract:

This research takes up synthetic pogiulations to discuss the ethics of uncertainty in data-driven

urban processes. Urban-tech tells us that better data Is a replacement for maro robust democtacy,

that utban issues ure solved through mare camputation, not mre defiberation; and that data

can increasingly substitute for political represartation. In the face of these ever louder claims for

wxamin the logics underlying synthetic popylations--a fictitious but

tically rpresentative uhban populace. This paper uses GIS-based mothods to Investigste

whather synthatic populations evenly represent the citios and citizens they claim to describe ¢

asks whether mathermatical saphistication here cbycures an undestying uncertainty, and, in tum.

speculates on the stakes of this uncertainty for the creation of  just city

CASE STUDY CITY:
CHARLOTTE, NORTH CAROLINA

Synthetic populations' describe a fictitious but statistically representative
urban populace. Materially, it is a dataset comprised of individual-fevel
statistics calculated from aggregate data.

o what extent can we rely on behavioral models produced by synthetic
populations for planning and policy-making? What kinds of urban areas are

> wrre e -

- e ——
evenly spatially distributed, and if not which places are best approximated?)

e two mathods to evalunte the goodnesa of fit and spatial variation.

. We define 10663 according to the model of the New Urbanist tranacct: For sach transect 2one snd for

the city as & whole we assess whethar each synthetic population model performs better in certain
types of places over others using Total Absolute Erfor and Classification Error.

. We perform geagraphically weighted regreasions to assess tha relationship betwoen porcent error and

populution denwity, built dennity, land aren, and tran v how synthetic populations differ
from ACS uggregates n repreventing demographic and spatial charactoristics.

i

i

i
thtg.

tdee.

“Total Absokite Enor by Zone
TAE = E0, T~ E|
where. 7 Is the synthetic

estimate and £/
s the ACS population
estimate

sayssy b g BEE N

Differonce Betwoen Total .
Absokite Erfor and
ACS Margin of Eror

AE, = TMoE, - TAE,
where TMoE, = 3., Mok,

o v
e et e 5 5 o o
-

<O tha et

Parcant Diffecence

RAE, = i

§s .85 9% §8bb8e.e

RESULTS
rehetic Pop)

<
<
Geographically weighted regression allows / /e/
foran e W e . -
Bopdsion | smus | ous | oo | ome

explanatory variables are poor predictors of Bt 0299 | owe 1 ooe | om0
absolute error Of noteisthetransectzone " sois  am | oou | ooes
the global and local regression models. Tzo08 smoos | ome | oo | ases
This suggests a) the GWR method is limited
in predicting goodness of fit of synthetic

Fres M
modelling,
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Gi DERING can isused fo
manipulate boundaries and stack the deck in faver of a pofifical party.

In today's post-truth political era, poifical representation s key. Yet extreme
partisanship has led 1o alk-ime lows in polifical efficacy.

Sihgje-member deifc! purolly voling remakes fhe siaks quo In Amedccn
legisiotive elect]
disticts. How thess dsticts are moped 1o @ lorge ex'er\i determines who e
gain and maintain legislative powe.

2011 g the most
gerymanders in United Staes history. In Janucry 2018, Ihe Pennsyvania Supreme
Court ruled that this 2011 congressional map “clearly, piainly. and paipably”
violates the state constitution. e miissnia e 2018

14t Congress  115th Congress
2015 217 2019

RESEARCH QUESTION To what extent are
legal tests for gerymandering consistent with a
variety of statistical and spatial methods to detect
gemymandering?

PENNSYLVANIA Congressional Maps

PHYSIC AL iNDICATORS OF GERRYMANDERING

MEASURES OF COMPACTNESS

oo
oo

POLITICAL SUBDVISIONS

Frovariog na iegry of
caunly. cly, _and lown

2011 CONGRESSIONAL DSTRICTS
M SCORE s
AR SCORE ©

i
LY

2

2018 CONGRESSIONAL DSTRICTS
M SCORE 2
AU ICORE "
o it

SOCIAL NDICATORS OF GERRYMANDERING

GEOGRAPHICALLY WEGHTED REGRESSION

FERCOEAGE OF I EYOLHPEAKNG PORNTCH

Ron-englsh speaking

PIRCBEAGE O FORLAICH NG MPOVER Y

STANDARD RESDUALS

of voting behavior helerogeneily. Clurtening of Kroe rerdual suggess tre model moy Jock on expionatery vaabe.
Adding diionce 10 necrest wbon Cenler o an oddlona predictor (akod 10 lmprove 11 regIeson resls. Futher
thecry
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Diffusion of integrated energy management systems in Switzerland:
A qualitative approach to uncover the role of supply and demand side information networks
Gloria Serra-Coch, Maria Hecher, Claudia R. Binder
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(aBsTRACT T 5 CoImB Purrlngton S 3 S —
ll Orie ignored benefit of space-travel is a potential " . 6673 Co1lege Avenue Swarthmore PA 19081 USA 5 Blzaaeias " = '(:;;‘P'(}'w -

§ elimination of obesity, a chronic problem for a growing §
M majority in many parts of the world.  In theory, when an - P : §l porcellus) were transported to the Intern
| individual is in a condition of zero gravity, weight is - . * . = Tt i - Labol 010.  Each pig was housed separately
| eliminated. Indeed, in space one could conceivably follow
ad libitum feeding and never even gain an gram, and the § * .
| only side effect would be the need to upgrade one's i B rent obesity vr\dmm( arted in the early 1960s with the invention and proliferation of elastane and
stretchy pants(“ex se pants”). But because many diet related stretchy fibers, which rel ed wearers from the rigid constraints of clothes and permitted monthly weight
schemes start as very good theories only to be found to gain without the need to buy new outits. Indeed, exercise today for hundreds of million people involve only the 8~
N be rather harmful, we tested our predictions with a long- act of wearing stretchy pants in public, presumably because the constrictive pressure forces fat molecules to f§ *™*
Hl term experiment in a colony of Guinea pigs tertiary structure (Xavier 1965).
8 porcelius) maintained on the International Space St
Individuals were housed separately and given unlimit i [
§ amounts of high-calorie food pellets. Fresh fruits and onexistent. When gravity is zero, objects cease | l Mea: ht of pigs in space was 0.0000 +/- 0.0002 g. Some
| vegetables were not available in space so were. not to have L. Indeed, early astronauts and c re themselves 1o their ships with seat belts “ W individuals weighed less than zero, some more, but the
offered. Every 30 days, each Guinea pig was weighed. ky boots. The pot application t ght loss was noted immediately, but at the time travel to space variations were due 10 reaction to the duct tape, we believe
B After 5 years, we found that individuals, on average, i fi ohibitively expensive and thus the issue was not seriously pursued. Now, however, multiple companies are | which caused them to be alarmed push briefly against the force
# weighed nothing. In addition to w g nothing, no - | developing cheap e: bital travel options for normal consumers, and potential travelers are also creating f W plate in the balance. Individuals on the Earth, the control
| weight appeared to be gained over the duration of the . ll news ways to pay for products and services that they cannot actually afford. Together, thes ors * § cohort, gained about 240 g/month (p = 0.0002). Male
* | protocol. If space continues to be gravity-free, and we i~ ll possibility that moving to space could cure overweight syndrome quickly and permaner females gained a similar amount of weight on Earth (no
| believe that assumption is sound, we believe that sending humans. effect of sex), and size at any point during the study was re\a[gd
the overweight — and those at risk for overweight — to § . i ,  to starting size (which was used as a comm e in the ANCO‘ /A
. | space would be a lasting cure. | B studied this potential by following weight gain in Guinea pigs, known on Earth as fond of ad libitum feeding. § l Both Earth and pigs developed substantial
ST " Guinea. pigs were long envisioned to be the “Guinea pigs" of space research, too, so they seemed like the " "l (double chins) and were lethargic at t e eret )
obvious choice. Studies on humans are of course desirable, but we feel this current study will be critical in §
B acquiring the attention of granting agencies.

§ deprived of exercise wheels and fresh fruits
48 months. Each month P

Oul view that weight and weight gain would be zero in space was confirmed. Although we have not replicat
other model organisms. We are currently in the process u
} Federal IRBs.

] 1o
idmgvauu' for generous. suwurucm the National Research Foundation, Black Hole § I NASA. 1982. Project STS-XX: Guinea Pigs. Leaked internal memo
#] Diet Plans, and the High Fructose Sugar Association. Transport flights were funded by § §l Sekulié, S.R., D. D. Lukaé, and N. M. Naumovié. 2005. The Fetus Cannot Exercise Like An Astronaut: Gravity Loading J§
f] SPACE-EXES, the consortium of wives divorced from insanely wealthy space-flight § Is Necessary For The Physiological Development During Second Half Of Pregnancy. Medical Hypotheses. i
startups. | am also grateful for comments on early drafts by Mafiana Athletic Club - s4221-228 |
B Laboratory on : « | Corpus Christi, USA. Finally, sincere thanks to the Cuy Foundation for generously § § Xavier, M. 1965. Elastane Purchases Accelerate Weight Gain In Case-control Study. Journal of Obesity. 2:23-40. L
= , 'y ‘ « 4l donating animal care after the conclusion of the study.
Human- ’
Environment
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Align!

Drawing neighborhood boundaries in Queens, NY

AF. Lopez Zamora | J. A. Romeo | G. Serra Coch | M. Uchida . Advanced Spatial Analysis. Spring 2018. MS UP. GSAPP. Columbia

1. APPROACH

How different definitions and methods

‘can render diverse neighborhood
boundaries and
how well Neighborhood )
Tabulation Areas (NTAs)
approximate o
those boundaries .
in Queens? iy
PEOPLE METHOD 1.
SIMILAR
a neighborhood is where people are similar
defined by the le
living Ih:r! ke clustering
grouping similar demographics
selected demographics of PR

ACS 2016

Popuation Densty
Age

Face

Education anament
Poventy Rate
Unempioyment rste
Employment sector

Formign born

Land use PLUTO 2018
grocery stores
Reference USA

NYC DolTT

Land Usz Data
Bulking Footprt Area
Buiding Footpre VAo
Bulding Foorpint Lergrt
Buirg Height
LotArea

Lotwiam

Lot Lenght

Sweet viam

Sveet Langhe

Paeudo F-Siatste

(R (-ROM)

METHOD 2.
DIVERSE
‘where people are diverse

land use dissimilarity index
MUl group Shannon eniropy index.
He= T, [\(EE VE]

+ lterative
Getis-Ord GI* Hotspot

METHOD 3.
SIMILAR

where the built
environment is similar

clustering
‘grouping similar buit environment
Catrzn Horaoas:
Preudo FStatissc

(Rnc-1)/(1-Rnenc)

METHOD 4.

DIVERSE

where land use is mixed +there
are accessible grocery stores
1/4 mille service areas from
residential lots

+count of grocery stores

+land use dissimilarity index

+ lterative

Getis-Ord GI* Hotspot

2. RESULTS

3. COMPARE ACROSS

Floor Area Ratio (FAR)

4. CONCLUSION

Aneighborhood is an area of the city that
‘comerises peope and pisce characteristcs,
Although this separation has been uselul to
‘analyze patiems across the methods, our final
neighborhoods' Map combines e 4 methods.

The boundaries were produced by departing from

Fioor Area Ratio (FAR)
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Measuring & Miapping Social Vulnerability in Flooding Events

Zooming in
The most Impacted neighborhoods within
Superstorfn Sandy

What social and spatial metrics are best
used to identify the communities who are
most vulnerable during flooding events?

Where in Brooklyn are these
communities located?
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ThIS iS Visual = Diagrams are your friends 58

= Images can also be your friend
= Direct your audience

Measuring & Mapping Social Vulnerability in Flooding Events i What social and spatial metrics are best

used to identify the communities who are
most vulnerable during flooding events?

’ R Where in Brooklyn are these
Methods & Results Zooming in : communities located?
1. Hazus Lite The most impacted neighborhoods within §
Superstorm Sandy

2. Flooding Vulnerability Index (FVI)



EPFL - This is visual - Diagrams are your friends
= Images can also be your friend

Direct your audience

Mapping Shelter Accessibility & Social Vulnerability in Harris County, TX After Hurricane Harvey

The project aims to svaiuste socil vinerabilty ier Hurrcane Harvey in Houston through The st

ooy s beted on the Conler o Dissase Conkls: Sccl unarabiy ndex (SV) o e Carus ook 9oup et Custers and ouirs of socialy ; 2 :
Vulnerable biock groups are identiied through the Local Moran's | method. The second method SVIsAccassioiity 1s bult off the SVI by adding measures of Is there a disparity between shelter access among those who are socially vulnerable?

accessibity to FEMA and Red Cross sholters through 0 service area analysis measuring pporunty. the rate of he o

stap flating catchment mathod. and a cosesttacity ntwork analysi.

4 Accessibility by Distance to the Nearest Shelter

Number of Housing Uns Aflected

Vulnerable Neighborheods in Focus

Vulnerability Gluster
Average Z Score

28FcA
1 social Vulnerability e "

B Laboratory on
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Composition rules

=  Weight to the bottom

=  Western reading: top to bottom, left to right

= Colors have (and should have) meaning

= Golden ratio

= Proportions 'z, Ys... “a quien modula dios le ayuda”
= Matrix vs. Follie systems
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ETHICS AND/OF UNCERTAINTY:
SPECULATIVE URBANISM AND
THE RISE OF SYNTHETIC PEOPLE

Dare Brawloy, Gayatri Kawlra, Francls Yu

Abstract:

This research takes up synthatic populations to discuss the ethics of uncertainty in data-driven

wrban processes. Urban-tech tells us that better data is a replacement for more robust democracy;

that urban issues ure salved through more computation, not mare deliboration; and that data

can increasingly substitute for political reprasentation. In the face of these eves louder claims for
lable urban futures we examine the logics underlying synthetic popylations--a fictitious but
stically rapresantative urban populuce. This paper uses GIS- mathods to Investigate

whether synthetic populations evenly represent the cities and citizens they claim to describe. it

asks whether mathematical sophistication here ochacures an undestying uncertainty, and, in tum.

speculates on the stakes of this uncertainty for the creation of » just city

CASE STUDY CITY:
CHARLOTTE, NORTH CAROLINA

Weight to the bottom

Synthetic populations' describe a fictitious but statistically representative
urban populace. Materially, it is a dataset comprised of individual-fevel
statistics calculated from aggregate data.

To what extent can we rely on behavioral models produced by synthetic
populations for planning and policy-making? What kinds of urban areas are

such models best at synthesizing? (Le. is the goodness of fit of such models
evenly spatially distributed, and if not which places are best approximated?)

e two methods to evalunte the goodnesa of Hit and spatiel variation.
define 16063 according to the madel of the New Urbaniat transect. For each transect zobe and for
ch synthetic population mode) performs bettar in certain
types of places over gthers using Total Absolute Error and Classification Error
We perform geographically weighted regressions to assess the relationship between porcent error and
population density, built dennity, rones to see how synthetic populations differ
from ACS aggrogates In ropresenting demographic and spatial charactoristics.

(TERATIV
OATA
‘ontrol Attiibutes

Synthetic Population Error 3
b=T-E e
where. T is the synthetic bl
ostimate and £ o
Is the ACS population. D
.
o
.
B,
P
Total Absokite Error by Zone L L
TAE = EL\ T~ E| oo .
o 1) itoninte el et e st
s the ACS population oy o
s .
ofe ww
e
Error by Zone - oweveran ot of ot pupudton
o - bt T3 s, et e
cE =T 5y Poricng batwesa s a1
- 5
% i
Difference Batween Total .
Errorand. e . .
ACS Margin of Esror | o e et
AE, = TMoE, - TAE, = H
whereTMoE, = X7, Mok o
25 b AF, <0thasptsic
et e CS g o
o jut
ww .
Porcent Differance b
k= -
1
-
-
o

Geographically weighted regression allows

explanatory variables are poor predictors of
absolute error. Of note is the transect zone
model

the global and local regression models.

This suggests a) the GWR method is limited
in predicting goodness of fit of synthetic

b) to

devel

modeling.
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Weight to the bottom

CASE STUDY CITY:
CHARLOTTE, NORTH CAROLINA

ETHICS AND/OF UNCERTAINTY:
SPECULATIVE URBANISM AND
THE RISE OF SYNTHETIC PEOPLE

Dare Brawley, Gayatri Kawira, Francis Yu

Abstract:

This rescarch takes up synthetic populations to discusd the ethics of uncertainty In data-driven
wrban proceases. Urban-tech tells us that better data Is 3 replacement for more rabuat democracy;
that urbian issues are solved through mate computation, not mare deliberation; and that data

can increasingly substitute for political representation. In the face of these ever louder ciaims for
calculable urban futures we examine the logics underlying synthetic populationa--a fictitious but
statistically reprasantative urban populace. This paper ses GIS-based methods ta nvestigste
whether aynthatic populations evenly represent the citiea and citix

ushs whether mathermatical saphistication here obscures an undesh

speculites on the stakes of this uncertainty for the ereation of  just city

Synthetic Population Error il £

b=T-E e uf’.. -

where, T is the synthetic b . ® o
estimate and £ 00

Is the ACS population

estimate - . .

.
e~ . . .
-
- R .
IR R YA R TR R 8 T T A
et e Porc N bt
“Total Absokute Enor by Zone - ¥
TAE: = E 1T~ £l juig] IO
e f s - e e e
s the ACS popuiation Y
estimate -
ofs o 0 3
-
Percentage Error by Zone - e 20 8 garcmet of Tt pegudatn
- Trench TS e, o v,
cE =58 2 [Reebiseasies
oy 3
e I s

Batween Total .

o —
I8 TOTUS L6~ 05 03.05 3.5 218

This suggests a) the GWR method is limited

in predicting goodness of fit of synthetic
devel 54 Ya
modelling.

Synthetic populations' describe a fictitious but statistically representative
urban populace. Materially, it is a dataset comprised of individual-fevel DATA
statistics calculated from aggregate data. somm PUMS Dnta Control Atttibutes

To what extent can we rely on behavioral models produced by synthetic
populations for planning and policy-making? What kinds of urban areas are
such models best at synthesizing? (l.e. is the goodness of fit of such models
evenly spatially distributed, and if not which places are best approximated?)

We use two methods to evalunte the goodness of it and spatiol vanation
L. We define 1onis sccording to th model of e New Urbanist transect, For sach b
sthetic population modal perform:

types of places aver othars using Total Absclute Error and Cinssification Error

We perform geographically weighted regressions to assess the relationship batween percont error and
population density, bullt density, land urea, and transect rones to see how %  populations differ
from ACS aggregates in representing demographic and spatial characteristica.

Absoksta Error and. o ..
ACS Margin of Eror ¥ |smannnadanpintt
AE, = TMOE, - TAE. g
wheee TMoE; = 31, Mok oo f 5
- b A s o lcsian e B e Wt
e =
- beissbps Popdation | smus | ous | oo | ows
ot > variables are poor predictorsof Bt sesaws | owe | ooe | 0w
_— sbsckuteamoc Ofnotolsthotrnsectzone U0 e | om | oou oo
o " the global and local regression models. Taone amoos | oms | oom | oses
o
-
-~
.
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Western reading

AT OLITECHICA

To generate evidence to
makig e esipnng mum i
Switzerland

+ Considering possible future climatic
conditions.
* Maximizing the time of year when

mechanical heating or coolig s not
required,called the free-running period.

The resilience of buildings to climate change:

the role of mobile passive systems

M. R h*, C. Al M lio, I. Crespo Cabillo, H. Coch
mare roca musach(zupe ed

Case study

Case study Static devices Case study Mobile devices We propose to analyze this bulking as it was built
according to regulations and design
in

aroes
l warmer climate than| svmzatm and add 10
+ ol

stetic of mobile devices

Methodology

SIMULATION OF THE
FUTURE CLIMATE
The futureweather e a generated
according to the RCPA.5* scenario
from i prartionatpanel o Conate
Change (IPCC) for 2050 and 2070.
The climate is simulated with the
ftware Meteonom 8.
(2) EVALUATION OF THE ENERGY DEVAND
OF BOTH SCENARIOS
The sy demonda sirwired o
i0s (static and adaptable)

and for "le current cl
(RCPA.S) ang 2070 (RCP2.3),

deactivated

{ 1 ’

Static scenario ‘Adaptable scenario

&

Winter Summer
pemanent Day  Ngh Dy Neht

round foor pian

Wall and roof
themal insulzmon

energy simularons.

AR Sewersnis i -l o Pl w46
et e e e s st e
tadioe-ofiac e e g

Results

.
o

Solar shading
Nigrt ventlston

o0 o0 e
o

'SCHEDULE OF STRATEGIES
o
.

Currant and simulated climata rasults:

e e w0 g
Current climate
Agemes  107%C 3
Avg hamidny:  705% ]
fug horie - 2985 W/ I climate
RN iR i
Fijr—
‘Glimate 7050 (RCP4 5) iRl |
mgteme:  123°C ! | !
Avg.humidity:  70.6% . 1
Avg btz tad: 2988 WImE d 2050 (ReP4 5)
2070 (RCP4.5): PR
— I R i P e e
Climate 2070 (RCP4.5) .
fig o, 128%C M A
Mg humici: 708% s
g horz 0 2985 Wi —— i 2070 (Repas)
S ———— ey i | e Static Adagiable
£
Heoleiiilnlimmmlinbaras . : s 11| Possiie hestng
o100 ol sce-aric o i o P T i i -1
S0 Gl et o . i, i . Foebicockin
Stems s podeii i i H i i W Freenuing
Aduptabt [ ]
CONCIIBION! = ctns ol i S e e e i e S B A i OUtCOM® e moacoaias
Static devices Mobile devices « Regulations could include the role of moblle
i eon sl w'mm ) ) devices on energy perfermance of buldings.
strategies could be a suitable approac! @ @ uilding designors could provide buidings wilh
-mulumnmnmnm-m @ a5 'Cwamer invinter @ o g chi e
m.'lﬂﬂﬁ.;" il d o @ Freenunning 25% of the year 1@, PoemangATNollhe der + Train "?.‘.,.mg incluce the relevance
‘demand, and lower costs. +1000h of free-running) gL sl b

fr the prject P02
116036REATCD, ‘Spanish Wity of Sciance and
Innovation (CIN). I aisn s e support of the Secratarnt

Research a0 Uniarsties of Generaitat de Cataunya a0d the

rent
groups of pecple: regulators, designers, and
users,

Maobile devices are essential for buiding’s resilience to climate change.

Generaifat de Catalunya Co-funded

by
- Q FoRRarats ne European Union
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UNCONSCIOUS
ASSOCIATIONS OF COLORS

Colors have meaning

66

CO&OR MOTION GU\DE!

- B

ENERGY
PASSION
URGENCY

FRIENDLINESS
WARMTH
CONFIDENCE

HAPPINESS
OPTIMISM
WARMTH

‘ GREEN

NATURE
GROWTH
STABILITY

. BLUE

https://www.webfx.com/blog/web-design/psychology-of-color-infographic/

TRUST
CALM
INTELLIGENCE

| Ny @ ~ NBCG :
AN ey oogle
FRl E N DI. &ﬂrfﬁ'seNcLél m* am;on‘?sim DIVE 2s.| TY

EXC'TEMENTBOLD e K @ Orues &S0, ER
CREATIVE wise XX TRk - gL e
TRUST STRENGTH

https://etoninstitute.com/blog/infographic-colors-around-the-world/

https://venngage.com/blog/infographic-design-the-dos-and-donts-of-color-selection/

https://www.color-meanings.com/color-symbolism-chart/

https://praxent.com/blog/color-psychology-brands-infographic

https://venngage.com/blog/infographic-design-the-dos-and-donts-of-color-selection/


https://www.webfx.com/blog/web-design/psychology-of-color-infographic/
https://etoninstitute.com/blog/infographic-colors-around-the-world/
https://www.color-meanings.com/color-symbolism-chart/
https://venngage.com/blog/infographic-design-the-dos-and-donts-of-color-selection/
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Colors have meaning "

The Changing Nature
- yd of Middle-Class Jobs

By GRECOR ATUCH sad ROSERT CEBFLOFT FEBE. 22, 3004

e The types of jobs that pay middle-class wages — between $40,000
ansd $B0,0:0:0 in 2014 dollass — have shifted sinee 1980, Fewer of
these pesitions are in male-dominated production secupations,

lﬂﬂw'-m while a greater share are in workplaces miome ofen 1o women.
L o]
.y RELATED ARTHILE
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https://www.nytimes.com/interactive/2015/02/23/business/economy/the-changing-nature-of-middle-class-jobs.html
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Clean Development Mechanisms P WHAT IS MY The impact of boundary definition in the measurement of socio-
re Assessment Tool - CDM-PAT: The e-tool steering NEIGHBORHOOD? economic and environmental characteristics in urban systems

E P F L towards the mdudjon of CDOM Mon Melissa Pang, Gloria Serra-Coch, Francois Golay, Maria Hecher, Claudia R. Binder

GOAL  shed

Flamos A., Doukas H., Patiitzi on o nanoaroots o et ; " [EEREERAT
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for the selection of promising COM projects FUNCTIONAL ' PERCEIVED ’ ACTIVITY SPACE ‘ Inter-COMPARISON
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Golden ratio

https://youtu.be/kkGeOWYOFo0A
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ePFL Golden ratio )

B Laboratory on
Human-
Environment
Relations in
Urban Systems



https://photographyhero.com/golden-ratio-photography/
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Rule of thirds
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Other ratios
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=PrL - “A quien modula Dios le ayuda”

Drawing neighborhood boundaries in Queens, NY

AF. Lopez Zamora | J. A. Romeo | G. Serra Coch | M. Uchida . Advanced Spatial Analysis. Spring 2018. MS UP. GSAPP. Columbia

1. APPROACH /2. RESULTS 3. COMPARE ACROSS 4. CONCLUSION
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ePFL - Matrix vs. Folie

LIGNES/LINES

POINTS
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THE SUPERIMPOSITION OF THE THREE SYSTEMS (POINTS, LINES, SURFACES) CREATES THE PARK AS IT GEN-
ERATES A SERIES OF CALCULATED TENSIONS WHICH REINFORCE THE DYNAMISM OF THE PLACE. EACH OF
THE THREE SYSTEMS DISPLAYS ITS OWN LOGIC AND INDEPENDENCE



ePFL - Matrix vs. Folie

Drawing neighborhood boundaries in Queens, NY

AF. Lopez Zamora | J. A. Romeo | G. Serra Coch | M. Uchida . Advanced Spatial Analysis. Spring 2018. MS UR. GSAPP. Columbia

1. APPROACH 2. RESULTS 3. COMPARE ACROSS 4. CONCLUSION
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ccan render diverse neighborhood =3
boundaries and v Although this separation has been uselul to
o -
approximate =
those boundaries -
in Queens? .
PEOPLE METHOD 1.
SIMILAR
a neighborhood is where people are similar
defined by the people
living there clustering
grouping similar demographics.

selected demographics of
ACS 2016

Popuaton Densty
Age

pred o METHOD 2.
sy DIVERSE
FPoverty Rate where people are diverse
Unemploymen s
Employment seckc Jand use dissimilaty index
S T group Shamon enropy indes
et
+ lterative
Getis-Ord GI* Hotspot
PLACE METHOD 3.
SIMILAR
‘a neighborhood where the built
is defined by its environment is similar
built environment
characteristics
Land use PLUTO 2018
grocery stores
Reference USA
NYC Dol TT
METHOD 4.
DIVERSE
where land use is mixed +there
are accessible grocery stores
W Laboratory on TS TG suevou sryss om
Human- e S e
Environment Sotedra G+ Hotspot
Relations in

Urban Systems




EPFL

B Laboratory on
Human-
Environment
Relations in
Urban Systems

Matrix vs. Folie

Measuring & Mapping Social Vulnerability in Flooding Events

Zooming in
The most impacted neighborhoods within
Superstorm Sandy

0

What social and spatial metrics are best
used to identify the communities who are
most vulnerable during flooding events?

Where in Brookiyn are these
communities located?

FVI+ Accessibity
a Supersiorm S

=1
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=L Infographics

In your poster you will have:

Materials and method
Doman-goal conceptual framework
= Activity-passivity plot
Multicriteria assessment
Results of your sustainability assessment

How will you present these elements?

uuuuu
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Data
visualization
makes
information
accessible

Figure 2.7 | Progress in the world for each SDG since 2015 in percentage points

SDG1: NoPaverty
$0G2: Zero Hunger

$0G3:Good Health and Wel-Being

SDG4: Qualty Education

SDGS: Gender Equalty

5DG6: Clean Water and Sanitation

$DG7: Affordable and Gean Energy

SDG8: Decent Work and Economic Growth

SDGY: Industry, nnovation and Infrastructure
SDG11: Sustainabie Gties and Communities
$DG12: Responsibie Consumption nd Production
SDG13: Cimate Action

S0G14: Life Below Water

SDG1S: Ufe on Land

'$DG16: Peace, Justce and Strang Insttutions

CHANGE SINCE 2015

™
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Note: Population-weighted averages.

data for SDG 10 (Reduced Inequalities) and SDG 17

and

(Partnerships for the Goals). Time series data for SDG 12 ible Cs
only based on the indicator "Electronic waste (kg/capita).”

Source: Authors' analysis
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For each figure, think about:

Purpose (the why)

Content (the what)

Structure (the how)
Formatting (everything else)

88

Source: http://complexdiagrams.com/



EPFL
Example: Hybrid conceptual
framework

Purpose (the why) (1 Present definition of sustainability
relevant to this assessment

Content (the what) [ Show the relationship between the
chosen goals and domains

Structure (the how) 0 ?

Formatting (everything else) 1 Contrasting colours, easy to
understand labels, legible font size etc.

uuuuu

89



=PrL

Examples

Economy
Economic life Poverty
F‘B{em‘ppﬂnsmil Living belaw the
iy line
GDP per capita Rent burdened
copulatian
Unempiayment Big mac menu

Figure 2: Conceptual Framework
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Sustainability sseessmant
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Example: Result of your SA

Purpose (the why) 1 lllustrating which of the selected cities (A,
B, C and D) is the most sustainable

Content (the what) [ Comparison of the sustainability score of
four cities (per domain? per goal? per indicator? per city?)

Structure (the how) 0 ?
Formatting (everything else) [ ?
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Examples

ECONOMICS

Production & Resourcing Materials & Energy
Exchange & Transfer Water & Ai
Accounting & Regulation Flora & Fai

Consumption & Use Habitat & Food

Labour & Wellare
Technology & Infrastructure
Wealth & Distribution

[/
I

Organization & Govemance
Law & Justice

Engagement & Identity
Recreation & Creativity

Communication & Movement Memory & Projection
Representation & Negotiation Belief & Meaning
Security & Accord Gender & Generations
Dialogue & Reconciliation Enquiry & Learning
Ethics & Accountabili Health & Wellbeing

POLITICS CULTURE

Highly Satisfactory
Satisfactory+
Satisfactory
Satisfactory—

Highly Unsatisfactory

92

City A City B

Domains?
Goals?

https://www.academia.edu/9294719
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Examples

/’*\‘ __ao
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Human Development index 2011
[ loss-o08
[ 0s-07
B o7-08
I o¢-09
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Total sustainability score?
Domains?

Goals?

Indicators?

https://www.academia.edu/9294719
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o
Sydney
Meidourne
o
Los Angeles O Frankturt
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Miam Vancouver
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Citizens walking, cycling or taking public transport to work (%)
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N
Indicator?
® Cities

®

L )
&

Indicator?

https://onlinelibrary.wiley.com/doi/10.1002/sd.1887
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Examples

S Francmos

Domains?
Goals?
Sensitivity analyses?

https://onlinelibrary.wiley.com/doi/10.1002/sd.1887
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How to choose your colors?

color schemes

SEQUENTIAL

DIVERGING

[ | | I

https://www.datawrapper.de/blog/which-color-scale-to-use-in-data-vis
https://www.datawrapper.de/blog/quantitative-vs-qualitative-color-scales

CATEGORICAL
@
(9]
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How to choose your colors?

Complementary colors

A A A A
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Remember:

- First decide the storyline of your report

- Then decide which paragraphs need a figure to strengthen the
point

- Each figure should tell one story

- Use clear language, avoid acronyms

- Remove visual clutter

- Title, caption, labels the axis and units in every diagram

B Laboratory on
Human-
Environment .
Relations in https://www.eea.europa.eu/data-and-maps/daviz/learn-more/chart-dos-and-donts

Urban Systems



=PrL

B Laboratory on
Human-
Environment
Relations in
Urban Systems

Resources / tools

= Excel: https://policyviz.com/wp-
content/uploads/woocommerce uploads/2017/07/A-Guide-to-Advanced-
Data-Visualization-in-Excel-2016-Final.pdf

= Python libraries: Matplotlib, Seaborn, Plotly
= R packages: ggplot

= Online:
* https://rawgraphs.io/
* https://www.storytellingwithdata.com/chart-quide
* https://material.io/design/communication/data-visualization.html
* https://datavizcatalogue.com/
* https://datavizproject.com/
* https://www.informationisbeautifulawards.com/news/118-the-nyt-s-best-

data-visualizations-of-the-yea

99
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Sustainability Assessment of Urban Systems

- Next week (14.05.2024)

Sustainability assessment in practise:

e Engage with stakeholders who utilize SA related
tools!
Understand their role in the political agenda!
Share their experiences regarding their potential
impact!

(Participation in this session is important, as it will also
contribute to the exam)

The lecture will be structured as an interactive sessionin

. Please add your questions to
two steps to facilitate exchanges:

Menti (1-3 per group):

e Stepl: A10-minute presentation by the guest
Laboratory on Speaker'
Environment e Step 2: A question-and-answer session for discussion.

Relations in
Urban Systems


https://www.menti.com/al9iqgh5wios

Sustainability Assessment of Urban Systems
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Our invited guests:

e Albert Mérino-Saum is ajurist and economist, and a former
EPFL researcher, specialized in ecological economics and
sustainability. He currently serves as a scientific advisor at
the Directorate of Sustainability and Climate for the Canton
of Geneva.

e Alexandre Bosshard is a board member of the Department
for Industrial Services and Technical Office of the City of
Pully. As the coordinator of this department, he has led
several smart city projects focusing on big data, mobility, e-
government, and open source, in collaboration with
industry partners such as Swisscom, academia including
EPFL, international organizations like ITU, and other cities.
He is also responsible for implementing the United for
Smart and Sustainable Cities (U4SSC) initiative developed .
by ITU and UNECE in the City of Pully. Please add your questions to

e Denis Bochatay is an environmental engineer from EPFL Menti (1-3 per group):
who currently works as a Project Manager in the Climate
Unit for the City of Lausanne. He has extensive experience

m Laboratory on in assisting businesses and public entities in measuring and Before 14.05.2025

Human-

Environment understanding their environmental footprint.

Relations in
Urban Systems


https://www.menti.com/al9iqgh5wios
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=PFL . Take ten minutes now:

= Brainstorm three questions pertinent to your project for
which the policymakers next week can give you advice.

= Submit them here:
https:// www.menti.com/al9iqgh5wios

= Rest of the session: work further on your project

HHHHHH
Environment
Relations in
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