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Presentation Notes
Dr Tom Logan is a Lecturer in Civil Systems Engineering at the University of Canterbury. He studied his PhD at the University of Michigan's Department of Industrial and Operations Engineering, where he focused on the intersection between risk and urban planning. He also holds a Masters degree from the Johns Hopkins University in Geography and Environmental Engineering. At the University of Canterbury, he is the co-director of the transdisciplinary research cluster for community and urban resilience (CURe: www.canterbury.ac.nz/resilience). 

His research, teaching, and consulting focuses on climate change adaptation and understanding how to plan cities and communities that are more resilient, sustainable, healthy, and equitable. He tackles these problems using risk analysis, data science, and machine learning techniques. His current projects include conducting the adaptation plan for one of Aotearoa New Zealand’s largest cities, working with another large city’s emergency management office on understanding threats from natural hazards, and supporting several others with long-term strategic planning. 
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Urban Hub
Objectives
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To provide a forum for presentations

about relevant research, projects and
policies.

02

To provide networking, relationship-
building and collaboration
opportunities for members and
Interested parties.

03

To help drive the quality of policy
development, research and data
analysis related to transport and urban
areas.
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Presentation Notes
Hammer the point of this being a chance to open collaboration and apply research for a better NZ – urge them to think of how (1) we can work together to apply it, and (2) make comment on how we can use these skills to push into new/developed research ideas that can then be applied


Opportunities Research
to work
together

Do you have questions that are
broader/nebulous?

Would you be interested in joining
steering committees for existing
projects?

Consulting
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Applying these tools and techniques

Creating dashboards for specific
areas/analysis
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Accessibility

X-Minute-City
Measuring Inequality
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X-MINUTE-CITY

10/15/20/.. minute city

Objective:

« How do measure the x-minute city

« What are the strengths and weaknesses of this
concept?

Team:
UC Engineering, Health, and Geography
collaboration

F, 20+ min
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Suburb Ranking
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X-MINUTE-CITY

Challenges with approaches:

« Different measurement approaches
can exclude people with poor access

 Are based on arbitrary thresholds

Approach:
e We measured the access in all of NZ's
urban areas and 500 cities in the USA

Output:
« Paper under 2" review with Cities

How do the cities compare?
Ranking several well known cities in the USA and NZ against their access to amenities

Mean time to ammenities (x-minutes)

New York, NY
San Francisco, CA
Philadelphia, PA
Washington, DC
Chicago, IL
Wellington
Seattle, WA
Boston, MA
Baltimore, MD
Los Angeles, CA
Portland, OR
Hamilton
Auckland

San Jose, CA
Denver, CO
Christchurch
Tempe, AZ

San Diego, CA
Houston, TX
Phoenix, AZ
Dallas, TX
Detroit, Mi
Columbus, OH
Austin, TX
Atlanta, GA

10 12.5 15

| 1 |

1/.5 20

| 1 1 |

225 25 minutes

10 15

On average, residents of Tempe, AZ
must travel 20.5 minutes to access
their amenities

However, while 56% of Tempe
residents live within 20 min,
only 3% live within 10 min.

0 20 40

60 80%

Population percentage within 10, 15, and 20 minutes
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If we use a threshold approach we need to make sure we consider the residents who have worse access?
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(GP, Wellington, Walking)
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On average, for walking to a GP, Wellington is a

12 minute city.
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walk of a GP.
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X-MINUTE-CITY

Explore our dashboard:
https://projects.urbanintelligence.co.nz/x-minute-city/

Further steps:
« Data updating - input from councils
 Public transport
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Optimising facility locations

How do we improve?

=T LAk e )| T 1 Objective:

AR s A B U R e  Where should we build/add another facility (e.g.,
:;’} e supermarket)?

; ﬁ =7PERE o BB,  If we want to achieve some level of access how many
.‘ELM i facilities and where should they go?

AN R

motde ClEe elian e
Team:

G o) o e SN « University of Canterbury

' 1 R el | _ o T6i « University of Colorado, Denver
& S L 5 | . US Naval Academy, Annapolis

*Network distance is used, even though depicted with straight lines



Measuring Inequality

Objective: Find a measure that

* canrepresent the tail of the
distribution

« can show if there are differences
between the groups

Team:
 UC Engineering and Geography
« University of Colorado, Denver

Traditional measures of distributions are insufficient for

indicating inequality
Residents’ distance to their nearest supermarket in Houston, TX, showing the
histogram, cumulative distribution, mean, and 1-mile threshold.

100 %

houston
7))
= 80
]
.0
d 60
5 ™
o these metrics
m .
& 40 «___|ignore orthe.
@ worst-off residents
2 20
|
0 |
0 2 4 6 8 10 km

distance to nearest supermarket

Logan, T. M., Anderson, M. J., Williams, T. G., & Conrow, L. (2021). Measuring inequalities in urban
systems: An approach for evaluating the distribution of amenities and burdens. Computers, Environment

and Urban Systems



] ] Traditional measures of distributions are insufficient for
Measuring Inequality indicating inequality
Residents’ distance to their nearest supermarket in Houston, TX, showing the
histogram, cumulative distribution, mean, and 1-mile threshold.

100 %

Approach: houston
 Similar to an income inequality 2 g0

measure S
« Evaluates how any quantity is 2

distributed (access, risk exposure...) Y 60
« Considers different demographic © (\

groups o these metrics

..g 40 «___|ignore orthg

Further work: g worst-off residents
* Developing an approach that can o

factor in multiple variables (e.g., access 2 20

and house price) - to represent |

compounding inequalities 0 |

0 2 4 6 8 10 km

distance to nearest supermarket

Logan, T. M., Anderson, M. J., Williams, T. G., & Conrow, L. (2021). Measuring inequalities in urban
systems: An approach for evaluating the distribution of amenities and burdens. Computers, Environment
and Urban Systems



Manhattan Parcel -

Euclidean Parcel -

Network Block

Manhattan Block |

Euclidean Block -

Network Blockgroup -

inhattan Blockgroup -

iclidean Blockgroup -

Network Tract

Manhattan Tract

Euclidean Tract |

Measuring at SA1/meshblock level results in less than

200m error

dest type
B emergency medical service
I park
Emm pharmacy
B primary school
I supermarket

250 500 750

1000

1250

1500 1750

Error in meters compared to parcel, network distance

Errors In access measures

Spatial resolution, distance measure, accessibility measure

Objective:
« How much erroris introduced because of resolution or
distance measures

Team:

« University of Canterbury (Engineering, Health,
Geography)

 Chicago Spatial Data Center
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Sustainability

Urban Form, Emissions




Urban Form a{Dicn %%;s

Promoting walkability and car independence

Objective:

« Whatis the relationship between urban rag il
typologies and accessibility, car dependence, o i
etC I :l-— mvg
t_ljb\ntiHL—j_"—.. e
. . . .y - . tﬁ‘ﬁii :::f‘ i S
Machine Learning with 500 cities in the USA B mmer Y s L5 2N
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1
i

Entropy: 3.5543 Entropy: 2.6379

Node count: 19631.00 Node count: 18687.00

Circuity: 1.15 Circuity: 1.06

Network length (km): 2438793.06 Network length (km): 2661900.19




Urban Form and Emissions

Reducing emissions through urban design

Objective:

« Understand the relationship between urban form and
emissions

* Provide best practice guidance for NZ towns and cities

Provisionally funded through BRANZ:

|dentifying best-practice in urban form for emission reduction in NZ towns and cities

Team:

 UC Engineering and Geography

« Steering committee of stakeholders - let us know if
you're interested. Currently includes HUD, MoT, KO

Torrtrr i Sudhonty
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Resilience

Transport Resilience
Climate Risk & Adaptation



Access Resilience

What happens in a disaster?

Towards Community

Objective: | warmunoce  RESIliENCE
- How do disruptions (road and facility closures) I oo vestercs s oo 1o Pt
oy e i mﬂ&ﬁm;ﬁaﬂz possible changes in your abiity 1o
affect communities?

L g

 Are the impacts equitably distributed?

Additionally:
Working with the Wellington Lifelines Group on
levels of service

Check it out:
https://urbanintelligence.co.nz/research/the-resilience-of-access/

Anderson, M. J., Kiddle, D. A. F., & Logan, T. M. (2022). The underestimated role of the transportation
network: Improving disaster & community resilience. Transportation Research Part D: Transport and
Environment, 106(103218), 103218. https://doi.org/10.1016/j.trd.2022.103218
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Isolation from sea-
level rise

Objective:
« Understand the magnitude of isolation risk
« Compare this with direct inundation risk
« Number of people
« Timing of risk
 Understand inequalities

Team:

 UC Engineering

« University of Maryland, College Park
* NIWA

« University of Auckland

Explore the results:
https://projects.urbanintelligence.co.nz/slr-usa/

24
Currently doing this analysis for all of NZ and looking at
Inequalities in access |oss
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40-460% greater isolation
Some areas we didn’t realise were exposed


Climate Risk

Christchurch City Council

Objective:

« Leading the climate risk assessment for CCC

« Capturing the risk on the built, natural, social,
cultural domains

* Enable council to understand the risk to their
assets and what that means

* Will be used in community engagement

Team:

 UC Engineering

 Christchurch City Council Coastal Hazards
Adaptation Team

Built Domain

Summary Assets

Contaminated sites

Contaminated land is defined under the g

&

RMA as land with hazardous
substances in or on it that are
reasonably likely to have significant
adverse effects on the environment
(including human health). This
contamination has been mainly caused
by hazardous substances in industry,
agriculture and horticulture industries
in which chemicals were used, stored

and disposed of in a way that is not o} = — = ~
safe by today's standards. Level of expasure (cm)
Built Domain

Cycleways a

100000

A cycleway is a path separated from

motorized traffic and dedicated to -
cycling or shared with pedestrians or 5
other non-motorized users. ¥

Built Domain

Electricity infrastructure

Sorry - we don't have a report for this asset yet.

Filters Region: All Hazard: Inundation

SLR: 1.4m Frequency: ARI|1

Overview

oe®
Dull

Built
Domain

Natural
Domain

x®

Cultural
Domain

)

Human
Domain




Climate Risk

With Christchurch City Council

Christchurch g

Christchurch Coastal Risk Explorer Overview

City Council w+¥

Christchurch Coastal
Risk Explorer

Adaptation to climate change is intrinsically spatial. To effectively adapt our
communities to climate and coastal hazards we must understand who, what, and
most importantly, where assets will be impacted.

Use this interactive webpage to explore the possible impacts of coastal hazards in
the next 100+ years.

Note: This work is currently draft and will be ongoing

16km of roading infrastructure may become eroded by 2150. 15,000 residential properties are at risk from coastal flooding by

2150.

Rising groundwater will reduce our capacity to deal with heavy
rainfall events and jeopardise local residents’ health and wellbeing.

Coastal Hazard Risk and Vulnerability

Assessment

Please select a region, hazard type, sea level rise scenario, and hazard event

frequency to begin.

Filters

Region

v‘ ieSLR

Overview

Cultural
Domain

This is a description for a region, 0.6m

if that is needed. @vYear

| Hazard |

This is a description for a
hazard, if that is needed.

@ Event Frequency

Human
Domain

1/20 years

Landfills

2,000,000

Arey ofassatgsxpcmgm‘n

2

2

0 [} 50 100 15 200 250 300
Depth of inundation (cm)

400

A landfill site, also known as a tip, dump, rubbish dump, garbage dump, or dumping

ground, is a site for the disposal of waste materials.

Filters ©
i
Regi i SeaLevel Rise 2m
egion: !
f ———t @
[ All '] i A A s S
i L M HM HU
i
\ Frequency ARI 100
: '
Hazard: ; 2
[ Inundation v ] '
This is a description for a hazard, if that is needed. i Year 2150+
i =
1

500

BELFAST

STYX

REDWOOD

SHiRLey |
BRVNOWR

FENDALTON

CHRISTCHURCH

CASHMERE

CRACR!

ENNEDYS
BUSH

Governors Bay.

S

A
L g

|
Al

PARKIANDS!

\
WAIMAIR]
EEACKH

s S Hazard Legend
0to 25em
B 25to50cm
/ B s0to75em
- /’ B Morethan 75cm |}

.- Diamond { P b

Lyttelton
@

AT
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Additionally, we’ve been making good progress with the CCC on their risk and adaptation work, and we’re looking to finalise the first iteration of the risk explorer in the next month
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Integrated Planning

Spatial Multi-Criteria Optimisation




Objective:

Gu |d|ng Strateglc  Where should future development be
I d' I o encpuraged? |
dn use p annlng « Avoid maladaptation
Capturing multiple objectives/criteria « Consider sustainability, accessibility, risk
Objectives can be combined into groups to create ‘weighting scenarios. These weighting scenarios show what sites best satisfy o
prevalent themes in modern-day urban planning. Best site Worst site
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Dr Tom Logan

EMAIL

tom.logan@canterbury.ac.nz

Thank you.

WEBSITE

www.canterbury.ac.nz/civil/
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