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Addressing equity in global change

Measure of fairness across
populations that considers
context; normative

Distributional Recognitional

Ability for stakeholders to . Respect for distinct
. .. . Distribution of costs and . . S
meaningfully participate In benefits identities, histories, values,
decision processes knowledge systems

Local community and other perspectives that are often underrepresented are needed to
inform understanding and action on distributional equity

Giang et al. 2024; Sonja et al. 2018; Friedman et al. 2018



Many major sources of air pollution are also major sources of GHGs
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OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).



Air pollution is not distributed equally, or equitably

Global distribution of annual average fine particulate matter (1998-2018) from Hammer et al. 2020



Air pollution is not distributed equally, or equitably
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Modelled ultra-fine particulate matter (particles/cm?) from Hong et al. 2019



Can we achieve “triple-wins” ?

Improve Air
Quality



Can we achieve “triple-wins” ?

Improve Air
Quality

Yes, but it will likely require targeted interventions and systemic transformations.

Koolik et al. 2024 Picciano et al. 2023



Air quality has improved overall over recent decades in North America, but
exposure disparities persist
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Example: PM, s concentrations due to on-road transportation in California, from Koolik et al. 2024



Air quality has improved overall over recent decades in North America, but
exposure disparities persist
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Example: Relative disparities for NO, in combination with other environmental risks/benefits

l decreased l increased didn’t change

in Metro Vancouver between 2006 and 2016, from Ren and Giang 2024

Shuogi Ren



“Increased air quality equity is not an inevitable consequence of climate

policy.” polonik et al. 2023

“Policies that address only about 50 percent of CO,,
emissions leave many polluting sources in place, and
those that prioritize reductions for minorities tend to
benefit the entire population,” says Noelle Selin,
supervising author of the study... “This means that a large
range of policies that reduce CO, can improve air quality
overall, but can’t address long-standing inequities in air
pollution exposure.”

Picciano et al. 2023; Wang et al. 2022; Polonik et al. 2023

MIT News -

ON CAMPUS AND AROUND THE WORLD £ SUBSCRIBE

Improving US air quality, equitably
Study finds climate policy alone cannot meaningfully reduce
racial/economic disparities in air pollution exposure.

Mark Dwortzan | MIT Joint Program on the Science and Policy of Global Change
September 27,2023
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Can we achieve “triple-wins” ?

Improve Air
Quality

Yes, but it will likely require targeted interventions and systemic transformations.

Koolik et al. 2024 Picciano et al. 2023
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Community knowledge provides insights to target distributional inequity drivers

Measure of fairness across
populations that considers
context; normative

Distributional Recognitional

Ability for stakeholders to Respect for distinct
meaningfully participate In identities, histories, values,
decision processes knovlecke systems

Distribution of costs and
benefits
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Gardner-Froilck et al. In Review at Geohealth 12
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Community knowledge to identify sources of interest and vulnerable receptors

RAMP monitors Q)
N
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Community data co-interpretation event to understand spatial and temporal patterns
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Community data co-interpretation event to understand spatial and temporal patterns

49.2900

* Local knowledge on timing and
location of sources, such as:

* (Illegal) truck and train idling
* Construction sites
* Wood stoves #2900 16

* Not represented in public data 492775
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Community knowledge of informal sources and vehicle operation improves
land use regression spatial models

Leave One
Out Cross
Validation

Public Data Land Use Regression

Community Land Use Regression

NO, NO, PM, 5 NO, NO, PM, s
Model Adjusted RZ |0.70 0.34 0.38 0.80 0.79 0.54
LOOCV R? Min 0.66 0.15 0.21 0.71 0.66 0.44
LOOCV R? Max 0.84 0.87 0.61 0.87 0.99 0.76
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Community knowledge provides insights to target distributional inequity drivers

Measure of fairness across
populations that considers
context; normative

Distributional Recognitional

Ability for stakeholders to . Respect for distinct
. .. . Distribution of costs and . . S
meaningfully participate In benefits identities, histories, values,
decision processes knowledge systems

Insights for action and research: compliance and enforcement!

Gardner-Froilck et al. In Review at Geohealth 19
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Equity and modeling in sustainability science: Examples
and opportunities throughout the process

Amanda Giang®®' ©©, Morgan R. Edwards“? (), Sarah M. Fletcher® 0, Rivkah Gardner-Frolick® ), Rowenna Gryba2" {2, Jean-Denis Mathias/,
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Edited by Arun Agrawal, University of Michigan-Ann Arbor, Ann Arbor, MI; received June 9, 2023; accepted January 30, 2024

More examples!

vol.121 no.29

ﬁPecial Feature
odeling Dynamic Systems for

Sustainable Development
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Thank you for
listening!

Amanda Giang (amanda.giang@ubc.ca)

* Funding
* Environment and Climate Change Canada - Climate Action
and Awareness Fund; NSERC Alliance Missions GHG;
Canada Research Chair Program; SSHRC Insight Grant;

UBC Public Scholars Initiative

LEAP Lab 2023-2025!
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