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Taking Stock of Climate Action
at COP28

his November in Dubai, scientists, govern-
T ment representatives, and climate advo-
cates will gather for the United Nations Cli-
mate Change Conference, otherwise known
as COP28. The focus will be on progress that
signatories of the 2016 Paris Agreement have
made toward their climate goals.
At Eos, we’re doing some reflecting of our

own—on the state of global climate action. In
this special COP28 issue, we bring you stories
that illustrate the challenge of meeting big climate goals while
ensuring that the benefits of climate action are shared ethically
and equitably with regions bearing the most significant impacts
of climate change.

In “Layers of Climate Change,” we see the wide-ranging

ways Earth’s interconnected systems are affected by human
activity. The beautiful poster also shines a light on some of the
creative adaptations scientists are pursuing to mitigate the
effects of climate change, from developing carbon capture
technologies to ensuring that smallholder farmers have access
to data.

As cities become more populated, urban green space—and
equitable access to it—is becoming a larger part of the climate
discourse. In “Weighing the Benefits of Urban Greening” and

“Growing Equity in City Green Space,” we learn that one neigh-

borhood’s version of greening may not translate to another.
When designing parks, gardens, and other green spaces, plan-
ners must consider local needs and use patterns, as well as
the space’s history, geology, and climate. Community engage-
ment and ownership are key, researchers say.

Discovery, progress, and innovation are crucial to climate
action and global in scope. In “Raising the Visibility of Latin

American Science,” we report on the ways the Global North’s

definition of success has steered international science. To gain
visibility and advance their work, scientists from the Global
South have traditionally been forced to align their research
goals with those of the English-speaking Global North. A grow-
ing movement led by Latin American researchers and journals,
however, is charting a new course in how science is evaluated
and published.

Ensuring diversity when addressing climate action as well
as other scientific pursuits is a moral obligation, scientists say,
not only a professional or financial opportunity. In the opinion
“Moving Beyond the Business Case for Diversity,” some scien-

tists suggest that institutions take a hard look at the motivations
and practices surrounding their efforts regarding diversity,
equity, inclusion, and justice and create an environment in
which “all members are heard, seen, and valued without having
to provide justification for their inclusion.”

COP28 attendees will grapple with complex scientific, eth-
ical, and political hurdles. The world is facing a crisis, but the
solutions are out there.

Jennifer Schmidt, Managing Editor
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i Earth is an interconnected system—changes in one part ripple

= I aye rs Of throughout the world. Anthropogenic climate change throws that

system out of balance and endangers biomes, livelihoods, and lives.

] o As countries around the world work to lower carbon emissions and

Sy ‘ I I m a te ‘ h a n e switch to renewable energy sources, scientists also are developing
5 innovative ways to mitigate climate impacts. Read below to learn about

! some of the A\ pressing problems the world faces and ! solutions

o |SsueS a nd SOlutiOI’lS from Sky tO Sea . in the works to help communities adapt. Scan the QR codes to learn more.
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Carbon dioxide (CO,) warms
the atmosphere

Methane (CH,), a greenhouse gas
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gas wells, storage, and pipelines
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Foster natural ecosystems and innovative
technologies that capture and sequester carbon
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Shifts in the El Nifio—Southern Oscillation
(ENSO) endanger food security

Hurricanes and cyclones become
stronger and more frequent

Integrate climate adaptation measures into Provide accessible Earth system data
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Create accessible and equitable urban
green spaces to improve public health

strategies and wildfire hazard maps that
account for shifting rainfall patterns
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Flood zones shift
and expand, and infrastructure
is outdated.

Excessive deforestation harms
biodiversity, heightens drought
risks, and erodes soil faster

Use green spaces and
ecofriendly building materials
in new urban construction

to improve drainage
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Acidifying ocean waters
imperil marine food webs,
threatening fisheries

Cultivate forests sustainably,
protect vulnerable forest
ecosystems, and replant trees
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Melting glaciers raise sea levels,
which threaten to flood coastal
communities

Track changes in glacial extent with
satellite data and share publicly

- Implement sustainable fishing
to boost coastal resilience

practices, monitor ocean pH,
and cultivate acid-buffering
coastal landscapes
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Women take part in a discussion during Africa Human Rights Day in Abu Shouk, a camp for internally displaced per-
sons in North Darfur, Sudan. Credit: UNAMID, CC BY-NC-ND 2.0 (bit.ly/ccbyncnd2-0)

10 Science Insights from COP27

report aimed to add further scientific backing to the vast
Aacademic literature supporting policy discussion at
2022’s Conference of the Parties of the United Nations Frame-
work Convention on Climate Change (COP27). The report,
“10 New Insights in Climate Science,” was released by
Future Earth, The Earth League, and the World Cli-
mate Research Programme (bit.ly/climate-science This story is

-insights). It complements the scientific reports issued also available
by the Intergovernmental Panel on Climate Change in Spanish
(IPCC), according to Mercedes Bustamante, an edi-

torial board member of the report.
“Unlike the IPCC reports, which are not policy prescrip-
tive, the Insights report is openly aimed at policymakers—not
just in national governments but also in the local and regional
spheres, as well as to those in the private and financial sectors,”
said Bustamante, an IPCC coauthor and systems ecology
researcher at the University of Brasilia in Brazil.
“The report is based on new knowledge that emerged in
the [preceding] 12 months... We start after the COP each year,
and the process goes up to the following COP,”
“AS global explained Wendy Broadgate, a global hub

. director at Future Earth and a member of the
temperatures rise,

. report’s editorial board.
adaptive responses

The 2022 report included the expertise
become less of more than 60 researchers from across the
effective.” globe, as well as that of another 15 on the edi-
torial board. “And we pay very close attention
to the balances of expertise, gender, and geography among

authors,” added Broadgate.
From adaptation to finance, here are takeaways from the

2022 report:

1. The idea of “endless adaptation” is a myth. In many parts
of the world, societies and ecosystems are already facing lim-
its to climate change adaptation. “As global temperatures rise,
adaptive responses become less effective,” the authors write,
and even effective adaptation measures will not be able to
stave off all loss and damage. According to the authors, miti-
gation efforts are “critical to avoid widespread breaching of
adaptation limits,” and ambitious adaptation plans are urgent.

2. Vulnerability hot spots abound in regions at risk. Coun-
tries most vulnerable to the impacts of climate change have a
climate-driven hazard mortality rate 15 times higher than the
least vulnerable countries, the authors note. Today about 1.6
billion people live in highly vulnerable areas across Africa, Asia,
Central America, and the Middle East—and the number is
expected to double by 2050. “These regions are subject to
multiple sources of stress and have less capacity of response
as environmental frailty merges with social vulnerability,” Busta-
mante said. Prioritizing international agreements that protect
carbon sinks and biodiversity hot spots is one way to deal with
the problem, the authors write.

3. The climate-health nexus will face new threats. Climate
change is already affecting human, animal, and environmental
health across the globe and is responsible for almost 40% of
the world’s heat-related deaths. It will continue to drive an
increase in wildfires and outbreaks of waterborne and vector-
borne diseases. Countries should consider the cost of inaction
and readjust their budgets to make sure they can tackle climate-
health vulnerabilities and invest in adequate prevention, the
authors suggest.

4. Climate-induced migration will increase. Extreme
weather events are already forcing vulnerable groups to move
across the globe. Migration will likely increase as communi-
ties become unable to adapt. The authors sug-
gest that policymakers shift from a reactive 1 h€ authors suggest

response (dealing with emergencies once they that policymakers
have taken place) to an anticipatory approach, shift from a
which involves long-term planning and man- reactive response
agement.

to an anticipatory
5. Human security requires climate secu- approach.

rity. Climate change can trigger violence by

deepening already existing conflicts and vulnerabilities. The
Russian invasion of Ukraine, the authors write, revealed food
and energy vulnerabilities associated with a dependency on
fossil fuels. The authors suggest that scaled responses to con-
flict, involving regional, national, and international institutions,
are required.

6. Sustainable land use is essential to meeting climate
targets. Deforestation associated with agriculture is a major
contributor to climate change. At the same time, the effects of
a changing climate are putting agricultural activity at risk. Effec-
tive national policies supporting the transition to more
sustainable and resilient land management practices are
among the key actions to smarter and better land use, the
report suggests.

7. Financial institutions are falling short of sustainability
goals. Most of today’s sustainable finance practices, the authors
point out, are all too familiar: Capital is used within existing
business models instead of being used in new and effective
ways to tackle climate change. The financial sector is simply
not moving at the speed the world needs to have real action
on climate change. One way decisionmakers can address the
issue, the report suggests, is by developing strong policies and
regulations that demand “high levels of transparency and accu-
racy in the reporting of the emissions associated with invest-
ments, savings and economic activity.”

8. The world needs urgently to address loss and damage.
As infrastructure is threatened by extreme events and regions
cede territory to rising sea levels, losses and damages associ-
ated with climate change are already a reality in many parts of
the world. Some losses, the authors point out, can be calcu-
lated in monetary terms, but “there are also non-economic
losses and damages that need to be better understood and
accounted for.” The report suggests that the world develop a
coordinated global policy response to the challenge.

9. Inclusive decisionmaking is key for climate-resilient
development. As climate change will affect all individuals one
way or another, everyone should have a say in the choices that
will affect their future. Inclusive decision-making, the authors
write, “has been shown to lead to better and more just climate
outcomes.” Policies supporting the development, assessment,
and expansion of community-led initiatives are effective ways
to address climate justice.

10. The world can break down structural barriers. The gap
between national pledges and emissions reductions required
by the Paris Agreement is widening, the report warns. The
world is stuck on social norms that prioritize continuous con-
sumption and on business models that privilege nonstop pro-
duction. One of the ways to break away from these structural
barriers, according to the report, is to create and implement
legal instruments to address inequality and injustice.

By Meghie Rodrigues (@meghier), Science Writer

Citation: Rodrigues, M. (2022), 10 science insights for COP27, Eos, 103,
https.//doi.org/10.1029/2022E0220531.
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In arid climates,

Weighing the Benefits
of Urban Greening

ities suffer from the urban heat island effect and localized
Cflooding. Urban planners often suggest adding parks and
embracing construction practices like indoor and outdoor living
walls and green roofs, practices that can have cooling effects
and can lead to the absorption of stormwater runoff.
But new research finds that urban greening practices have
different effects in different environments (bit.ly/urban

-greening-tradeoffs). Communities will be better served

by identifying their greatest need and considering

which greening practice will best address it. -:-h's Stqiy;f
. : . also avallable
Urban greening has a lot of potential benefits, but . .
h is also “at tation t the b fitsi In Spanish
there is also “a temptation to assume the benefits in and Hindi

one context can translate to another,” said Mark Cuth-
bert, lead author and a principal research fellow at the
School of Earth and Environmental Sciences at Cardiff
University in Wales. Cuthbert and his coauthors undertook the
research to understand the effects of urban greening practices
on different ecosystems.

One major finding is that in arid climates, urban greening
works best when focused on reducing surface water runoff,
whereas in more humid climates, cooling is
more likely to be a stronger benefit. Because

urban greening of this relationship, “common urban greening
works best strategies cannot yield high performance
when focused on simultaneously for addressing both urban heat
reducing surface island and urban flooding problems in most

water runoff,

cities globally,” Cuthbert explained.
Other factors, such as substrate thickness,

whereas in more may determine how beneficial urban greening
humid climates, is. In general, thicker soils like those in urban
cooling IS more parks have greater moisture storage capabili-
|ike|y to be ties and thus can provide some measure of

a Stronger benefit. both cooling and water retention benefits, in

addition to being more robust in extreme
weather events. Thinner substrates like green roofs provide
only “reasonable performance,” according to the study.

Harini Nagendra, who leads the Center for Climate Change
and Sustainability at Azim Premji University in India, was not
involved in the new study but highlighted the need for further
research on the topic. “Tropical cities will need to follow differ-
ent strategies from temperate ones. But most of these models
and field studies have been done in temperate cities, so we
don’t really know enough to devise best strategies for tropical
cities,” she said.

The Need for Local Planning

and Community Engagement

Although an urban planner may want to install a park on the
basis of its localized climate benefits, factoring in what com-
munity residents actually want in their neighborhoods “adds
several layers of complexity” to urban greening policies and
projects, Nagendra said.

She is the coauthor of a January 2021 paper in Urban For-
estry and Urban Greening that found inequities related to gen-
der and income in accessing urban parks in Hyderabad, a city
of more than 6 million in central India (bit.ly/urban-parks
-Hyderabad).

The study focused on four parks in the city and found that

low-income groups were marginalized. For example, the parks
all had entry fees, as well as regulations that prohibited flower
harvesting. In addition, women residents raised safety con-
cerns. Urban parks like those in Hyderabad must be “reimag-
ined as commons, with access to all,” the paper concludes.

Creating green spaces can also contribute to social inequi-
ties through the process of gentrification, experts have said.
Isabelle Anguelovski, director of the Barcelona Laboratory for
Urban Environmental Justice and Sustainability, said that green
infrastructure can contribute to “higher land and home prices
and therefore displacement of the most socially fragile resi-
dents due to processes of green gentrification.”

Cities should be both green and just, Angue- A narrow
lovski added, and a narrow perspective of perspective of
greening that focuses on only the ecological greening that

benefits could risk the creation of social focuses on only the

inequalities if it is not accompanied or even ecological benefits

could risk the
creation of social

preceded by strong affordable housing and
inclusive greening policies.

Earlier reports have highlighted how the
involvement of local communities could help inequalities.
create environmentally just green spaces.

Cuthbert added that implementation strategies need to “take
account of a much wider set of social, cultural, and economic
factors.”

“Is it an area where children are deprived of play spaces
and there is high obesity? Do [residents] want safe open spaces
for children to play?” Nagendra asked. “Or is it a food desert,
where it is more important for them to have community gar-
dening areas where people can grow their own food?”

Such greening projects “can’t be set in stone,” Nagendra
said. The creation of green spaces “will set into motion social-
ecological transformations in the landscape and in the commu-
nity, all of which may not be anticipated in advance.”

For example, in tropical areas, greening measures that inad-
vertently increase water absorption could lead to waterlogged
areas where mosquitoes thrive. The diseases they carry could
then call for draining interventions, underscoring the impor-
tance of adaptation and constant reevaluation in greening
practices.

Ultimately, the creation of green spaces requires “codesign
between scientists, experts, and local residents, and that is an
interactive process where there are no easy shortcuts,” Nagen-
dra said.

By Rishika Pardikar (@rishpardikar), Science Writer

Citation: Pardikar, R. (2022), Weighing the benefits of urban greening, Eos,
103, https://doi.org/10.1029/2022E0220115.
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Leila Mafra Conceicdo, one of the women involved in the agroecological log project in the rural area of Camiranga,
Para state, Brazil, fills in a log at a workshop that took place in May 2022. Credit: Suelany Sousa da Silva/FASE/Fundo
DEMA, All rights reserved

How Climate Change Is Affecting

Women in the Amazon

ccording to the United Nations, climate change and its
A effects are not gender neutral: Women and girls are hit
the hardest, as the climate crisis deepens already exist-
ing gender inequalities.
This is true especially for the developing world.
According to a 2022 UN report, women have lower

This story is
also available

survival rates when faced with environmental disas- in Portuguese

ters. They are also highly vulnerable to gender-based
violence in the aftermath of extreme events. Agricul-
ture, a deeply weather-dependent activity, is still the larg-

est employer of women in low- and lower-middle-income coun-
tries. Though they are almost half of the agricultural workforce
globally, women own less than 13% of agricultural lands, accord-
ing to the UN.

In the Amazon, changes in hydrological cycles pose a spe-
cial threat to traditional groups. Women bear the brunt of the
effects, according to Luisa Viegas, an ecology researcher at
the Federal University of Bahia in Brazil. “The change in river
levels affects riverine communities, and when extreme events
happen, women are especially affected, as they are usually
home and take up most of the domestic work,” Viegas said.

Research has consistently pointed to increasing changes in
rain cycles and drought in the Amazon. One study suggested
that areas deforested for more than a decade receive less
rainfall than others during the dry season. NASA released
another study in which researchers concluded that the atmo-
sphere over the rain forest has been increasingly dry as a result
of deforestation and the burning of forests. A review found that

changes in land use, especially in the southern

“When extreme Amazon, affect atmospheric circulation: The
events happen, regimes of dryness and rainfall are quickly
women are changing.

especially affected,

Traditional communities that work the land,
especially women who care for small family

as they are usua"y farms, are feeling those changes already. A
home and take primary impact is on food security, observed
up most of the Mbnica Vasconcelos, a sociobiodiversity
domestic work.” researcher at the State University of Amazo-

nas. In the Negro River region close to Manaus,
capital of Amazonas state, rising temperatures limit outdoor
working hours. Nearer the Jurua River (in the west), flooding
extremes mean reduced cassava production.

“The result of both flood and drought is increased food inse-
curity and less revenue for local communities. For women it is
even worse, as they have a double work journey and do not
receive twice the compensation,” Vasconcelos said.

In Brazil, women are a powerful workforce behind family
farming—according to Brazil’'s National Supply Company
(CONAB), female participation was 80% higher than male par-
ticipation in family farming in 2019. Family farms in the Amazon
are particularly vulnerable to flooding and drought. “Soils in
the Amazon are really acidic, so the overflow of rivers helps
balance the soils’ pH,” said Marcela Vecchione, an Amazonian
studies researcher at the Federal University of Para.

“Women usually sow the floodplains after the rainy season,
but the lack of [accurate precipitation forecasting] harms the
management of small agricultural systems,” she said.

Unpredictable conditions not only confound the agroeco-
logical calendar but also harm efforts to collect seeds for future
production seasons, Vecchione said.

Finding Solutions
Challenged with the current scenario, women in the Amazon
are working on solutions. One project addressing the issue is
Amazonian Agroecological Logs (Cadernetas Agroecoldgicas
na Amazonia), in which women
keep track of the food they
produce, consume, exchange,
donate, and sell. Created in
2011 at the Center for Alterna-
tive Technologies of the Zona
da Mata region in the eastern
part of Brazil’s Minas Gerais
state, the log system is familiar
to rural communities in Brazil.

In 2022, the Federation of
Organs for Social and Educa-
tional Assistance (FASE), a
nongovernmental organiza-
tion, together with the non-
profit Dema Fund, undertook
the project in Para state, in the
Amazon region. According to
Beatriz Luz, an educator at

FASE and the Dema Fund, the Coerama (Kalanchoe brasiliensis), Kiss-me- quick
organization followed about (Portulaca pilosa), and wax mallow (Malvaviscus

90 women in Para state.

arboreus) are among the herbs most commonly cul-

tivated on family farms in Brazil and were exten-
“Every day, women write  sjvely used during the pandemic. This image was
down all they do with their taken ata workshop in July 2022 in Jacarequara,

production and account for ,
Fundo DEMA, All rights reserved

what they would pay or get,

Para state. Credit: Suelany Sousa da Silva/FASE/

so they have an idea of their

work’s worth—something that has been historically made invis-
ible,” said Luz. In a previous round of the project, the logs
revealed that women earned an average of 400-600 reals
(US$80—-%$120) a month—about half of Brazil’s current minimum
wage. Even that value, according to Luz, is an underestimate,
“as women do not always note the seeds they exchange, for
example.”

The project, which “sheds light on [what is] very often invis-
ible work, fosters food security,” and contributes to local biodi-
versity, Luz explained. (One log documented 246 speciesin a
single backyard garden plot.) The logs have also cataloged
rural work, allowing the women to apply for retirement benefits
from the government. By keeping effective records, women
farmers are able to scale their production—some family farms
manage their crops in a way to sell to local schools or busi-
nesses, for instance, whereas others diversify to extend grow-
ing seasons or include animal husbandry.

In another project, this one close to the Negro River in Sao
Gabriel da Cachoeira, Amazonas state, members of the Indig-
enous Women’s Association of Alto Rio Negro are working to
pass on and preserve their Traditional Knowledge of agricultural
production. Older women lead workshops in which they teach
younger generations to grow beans, cassava, and other crops.
It has been a challenge to follow the tradition by the book as
rainfall patterns have changed, said Elizangela Costa, a Baré
Indigenous leader who directs the Women’s Association.

“We're looking for new alternatives at the same time we
want to protect our Traditional Knowledge and value our fellow
women. It hasn’t been easy, but it's important to care for our
community, our territory, and our future generations,” Costa
said.

By Meghie Rodrigues (@meghier), Science Writer

Citation: Rodrigues, M. (2022), How climate change is affecting women in
the Amazon, Eos, 103, https://doi.org/101029/2022E0220527.
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Reducing fossil fuel emissions from power plants would also mitigate the death toll from air pollutants like ozone.
Credit: Oleg Savitsky/Wikimedia Commons, CC BY-SA 4.0 (bit.ly/ccbysa4-0)

The Global Health Benefits
of Going Net Zero

F ossil fuel combustion doesn’t only produce greenhouse
gases that heat the planet; it also emits air pollutants that
harm human health. Fine particulate matter and ozone, for

example, have been linked to fatal lung and heart issues.
And a study published in GeoHealth adds to the grow-
ing body of research that shows that when countries This story is
reduce their greenhouse gas emissions, the associ- also available
ated improvements in air quality could save count- in Arabic
less lives.

The researchers used computer simulations to quan-
tify the deaths associated with power plant emissions glob-
ally. Then they modeled how those numbers might change if
G20 countries, which include the world’s biggest economies,
kept on pace to reach their net zero emissions goals.

The team concluded that particulate matter and ozone
caused more than 2.2 million premature deaths each year in
G20 countries. Reducing emissions in these countries from
power plants alone could reduce that death toll by nearly
300,000 lives annually by 2040.

D
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The total number of annual deaths from human-derived fine particu-
late matter and ozone pollution in G20 countries, where darker colors
reflect a greater number of annual deaths. Credit: AGU

Air Pollution Across Borders

The G20 represents 19 of the world’s most economically devel-
oped countries and the European Union. This collective
accounts for more than 90% of the world’s gross domestic
product, more than 60% of the world’s population, and 80% of
greenhouse gas emissions.

In an effort to fight climate change, many of these countries
set goals to minimize their carbon footprint by reducing fossil
fuel combustion. Because fossil fuel combustion produces
pollutant emissions that increase concentrations of ozone and
fine particulate matter, the clean energy transition could yield
public health benefits, too.

To quantify how air pollution from these Nations need
countries affects public health, the researchers to cooperate
performed computer simulations using mete- to realize these

orological data from the NASA Global Model-
ing and Assimilation Office.

They found that China, India, and the United States, which
have high emissions and large populations, experience the

life-saving effects.

greatest number of air-quality-related deaths among G20
countries. Still, air pollution knows no national borders, and
emissions from one nation affected nearby nations, too.

“People can be exposed to air pollution in countries where
the pollution didn’t originate due to their geographic location
and the prevailing wind patterns,” said Omar Nawaz, an air
quality scientist at the University of Colorado Boulder and lead
author of the study. “For example, we found that South Korea
and Japan were more impacted by emissions from China than
they were by domestic pollution sources.”
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The proportion of deaths from imported fine particulate matter and
ozone pollution in G20 countries, where darker colors reflect a
greater proportion of deaths. Credit: AGU

Reduce Emissions to Save Lives

The scientists then modeled how many lives could be saved if
power plants in G20 countries, which are one of the largest
emission sources for air pollution, achieved their net zero
goal by their target dates. They found that by 2040, even
before any of these nations reach their net zero goal, reducing
emissio