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2.

Literature : Urban Resilience

Urban resilience, initially rooted in environmental sciences (Holling, 1973), has shifted from
“Bouncing back" to “Bouncing forward" (Davoudi et al., 2012), emphasizing adaptive,
sustainable urban systems.

The pandemic catalyzed resilience strategies focused on flexible infrastructures, digital
connectivity, and social equity (Campanella, 2020; Aldrich & Meyer, 2015).

Shifts in human mobility were significant, with declines in public transport use and
increased reliance on private vehicles, walking, and cycling (De Vos, 2020; Shakibaei et al., 2020).

LBS (Location-Based Service) data became crucial for tracking changes in mobility and
urban vitality (Kitchin, 2020; Oliver et al., 2020), complementing traditional methods like
surveys and censuses.
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https://www.bioazul.com/en/projects/turas-transition-towards-urban-resilience-and-sustainability/

3. Methodology : Research Area

Lockdown Periods:
Period 1: 03/25/2020 at 11:59pm,

New Zealand moves to Alert Level 4, ‘»

and the entire nation goes into self-

isolation. [
NORTH
HARBOUR

Period 2: 08/12/2020 at 12:00 AR
noon, Auckland region moves to N oR\R
Alert Level 3. The rest of New

Zealand moves to Alert Level 2.




3. Methodology : Define Urban Hot Spots

Refers to user-defined urban spaces with crowded
human mobility and intensive social and economic
activities regardless of their designated urban
programes.

City is a place of diversity

a space that serves as an important site of social interactions.



https://www.rios.com/news/urban-buzz-pollinating-cities-urban-vibrancy/

3. Methodology: Analyses

Construct Human-geographical

Analysis Local Density

Networks
e Customize the size of a place Density: visitor density in a local
(i.e. a300m grid cell) context of 1km radius derived from
e Identify home locations the geo-location to people’s
(Chen and Poorthuis, 2021) presence in a particular place.

e Construct home-to-
destination networks

Within 1km radius

Local Density:
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Diversity: variety of home locations
of mobile phone users visit to each
geographical location across the city
(Chen et al., 2021).

With identified home
locations

Shannon Diversity Index:
5
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3. Methodology : Density vs. Diversity

Density

https://www.landscapearchitecture.nz/

Auckland CBD
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https:/ /www.geoplastglobal.com/en/

Spatial distribution of logged global density (year 2020)

https://www.alamy.com/
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Diversity

Spatial distribution of normalized diversity (vear 2020)
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3. Methodology: Study Period

Filter above median density grid locations
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Filter exclude lowest quantile dense grid locations
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4. Results: Period 1 Diversity Distribution

Pe riod 1 > 03/25/2020 at 11:59pm, New Zealand moves to Alert Level 4
> Study period: 03/10/2020 - 04/08/2020

Comparison of Nomalized Diversity Before and After Lockdown

Period 1: Before Lockdown Norm.Diversity Period 1: After Lockdown Norm.Diversity
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2-Weeks Period Before March 25 2-Weeks Period After March 25



4. Results : Period 2 Diversity Distribution

Pe riod 2 > 08/12/2020 at 12:00 noon, Auckland region moves to Alert Level 3. The rest of New Zealand moves to Alert Level 2.
> Study period: 07/29/2020 - 08/26/2020

Comparison of Nomalized Diversity Before and After Lockdown

Period 2: Before Lockdown Norm.Diversity Period 2: After Lockdown Norm.Diversity
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4. Results: Recovery Ratio Visualisation

After 15t lockdown

Before 2nd lockdown

Ratio Analysis
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Spatial Distribution of Diversity Ratio:
Before second lockdown compared to after first lockdown

Diversity ratio
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4. Results: Identification of Resilient Urban Hot Spots

Locations Not

Measure against the normal life pattern
allows us to provide insights into the
recovery of urban places.
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5. Resilient Urban Space Types
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5. Resilient Urban Space Types

Essential Urban Programs

. Green Open Space/ Leisure Places
(Schools/ Hospital/Highway Ramp ) .
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6. Conclusions

https://cdn.auckland.ac.nz/aem/content/auckiand/en/news/2020/06/17/crisis-of-public-
spaces/jcr.content/leftpar/imagecomponent/image.img.1024.medium.jpg/1592349130896.jpg

Urban Parks: These spaces displayed high recovery
ratios, underscoring their importance for mental and
physical health during lockdowns. Parks are identified as
resilient infrastructures, essential for well-being, even
during crises.

Contribution:
e Data Informed Insight into Urban Resilience
e Policy Implications
e Importance of Urban Parks
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