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structure for this involvement has taken a bit of time, 
but we are about to start with a few new committees 
(with a focus on underrepresented regions and ECR). 
Please watch for updates on both of these fronts.

It's where the wind blows, it’s where the heat burns… 
A recent request from Mathilde Hérault of CNRS, France 
about urban climate walks generated substantial 
interest in the community and revealed a large number 
of existing sensation-walks in various cities on different 
continents. If you want to add your own walk to the 
database, please contact Mathilde directly.

Issue No. 91 of Urban Climate News includes a feature 
on urbanization and climate change-driven warming of 
Indian cities by Soumya Satyakanta Sethi and V  Vinoj, a 
report on the Urban-PLUMBER model evaluation project 
by Mathew Lipson and colleagues, and a review of the 
urban climate sessions at the 2024 EGU General Assembly 
by Daniel Fenner. Enjoy reading, and a great thanks to all 
contributors as well as David Pearlmutter and the IAUC 
News Team.

Dear IAUC community,
In absence of the president, it is my great pleasure 

to write this – to the best of my knowledge – first 
column from the IAUC Secretary. We are currently 
right in the middle between two major events of our 
community – ICUC11 and ICUC12. The conference last 
year in Sydney was a much needed and long wished-
for reunion of the community after five years, that gave 
visibility to exciting research, new applications as well 
as a new generation of scholars and leaders in the field. 
In contrast, the next conference in Rotterdam will take 
place after a short gap of just two years – and I think this 
accelerated timeline reflects the plethora of activities 
that are going on in the community and beyond.

The 12th International Conference on Urban Climate 
(ICUC12) will be held from July 7 to 11, 2025 in Rotterdam 
(The Netherlands). Proposals for Special Sessions and 
Workshops can still be submitted here, and the call for 
conference abstracts is expected to open on October 1st.

As you might know, we are currently transferring 
our membership database and communication 
infrastructure to the new urban-climate.org website. 
So far more than 550 members have registered in the 
new system. This is fantastic, but we can still do better – 
if you haven’t done so yet, please become a member or 
confirm your membership here. As a member you have 
the opportunity to share relevant information with the 
community via the website (instructions will be available 
after registration). This community created content is 
moderated by our new webmaster team, namely Dragan 
Milosevic, Jelena Dunjić and Selina Mähner – many 
thanks to all of you. If anybody is interested in joining 
this team, please contact Dragan. Please use this system 
for any jobs and announcements exclusively, since we’ll 
be phasing out the old mailing lists (iauc-news and 
meturb-clim) soon. If you are just interested in updates, 
you can also register to receive news only.

Another good reason for registering soon is the 
upcoming election of two regular board members. 
We are particularly happy about candidacy/nominations 
of underrepresented groups by various categories 
(i.e. gender, region, and professional status). We are 
also broadening our possibilities for community 
engagement. From those participating in the online 
questionnaire around the "Future of IAUC" session at 
ICUC11, an amazing 90% showed interest in participating 
and engaging more. The discussion about the best 
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Mayors rally for urban climate finance, urge development banks 
to help boost city climate action

March 2024 — With more than half of the global pop-
ulation residing in cities—a number that could rise by 2.5 
billion by 2050, predominantly in Asia and Africa—urban 
centres have become significant contributors to the cli-
mate crisis, responsible for 70% of greenhouse gas emis-
sions. Cities are increasingly grappling with the adverse ef-
fects of climate breakdown, such as flooding and extreme 
temperatures. Despite their ambitious climate plans, our 
cities face a critical barrier: limited access to finance.

Today, in an open letter addressed to the presidents of 
ten global and regional MDBs, 40 mayors and governors 
from cities across the globe underscore the urgent need 
for action. The mayors are asking MDBs to work with them 
to narrow the finance gap by increasing urban climate 

City leaders worldwide are urgently calling on 
multilateral development banks (MDBs) to provide 

essential support in addressing the pressing cli-
mate challenges facing urban areas.

Urban and Architectural Strategies to Navigate the Climate Crisis

investment, integrating urban climate action into their 
strategies, and implementing tailored programmes to 
support city projects.

During COP28, the launch of the Coalition for High Am-
bition Multi-Level Partnership (CHAMP) recognised cities’ 
pivotal role in global climate efforts, while a report by C40 
and partners highlighted the strategic importance of ur-
ban climate action within MDB reform agendas. These de-
velopments underscore the imperative of collaboration in 
tackling climate breakdown.

The open letter signatories invite MDB presidents to en-
gage with city leaders at the upcoming World Bank/IMF 
Spring Meetings in Washington, D.C., stressing that effec-
tive climate action requires partnership and commitment 
across all levels of governance. By amplifying the voices 
of city leaders and fostering collaboration between MDBs 
and urban stakeholders, we can take meaningful steps 
towards creating a safer, healthier and more resilient fu-
ture. Source: https://www.c40.org/news/mayors-urban-cli-
mate-finance-development-banks-boost-city-action/

April 2024 — Every year, Earth Day, celebrated on April 
22, presents us with an opportunity to contemplate the 
conditions of our planet and our impact upon it. Generat-
ing around 37% of global carbon emissions, the construc-
tion industry has an important, often detrimental, role to 
play, thus placing an increasingly urgent responsibility on 
architects and builders to devise strategies for reducing 
this number. Still, the built environment represents the 
habitat for most of humanity, and so it has the potential 
to protect and shelter people from the risks posed by the 
changing climate. Read on to discover a collection of ar-
ticles delving into the strategies available at urban and 
architectural scales for mitigating the effects of climate 
change and minimizing the industry’s impact upon it:

How to adapt cities to extreme heat • What Is an Urban Oa-
sis? Combating the Excessive Heat of Cities • How Cities Are 
Mitigating the Effects of Rising Temperatures • Resilient Wa-
ter Management • Urban Waterways Reborn: European Cities 
Leading the Change in River Restoration and Revitalization • 
Urban Anti-Flooding Strategies in Latin American Cities • How 
NYC Plans to Deal With Rainstorms: Global Precedents • What 
is Peatland: A Powerful Carbon Store and Ecosystem • The Po-
tential of Urban Spaces • The Barcelona Model: Public Space 
as a Synonym for Urban Adaptation • European Cities Tackle 
Urban Cooling, Congestion, and Connection • Cities Embrace 
Climate Action Planning to Mitigate the Adverse Effects of Cli-
mate Change • Site-Specific Strategies Informed by Vernacular 
Practices • Yasmeen Lari Sets Out to Build One Million Flood-Re-

sistant Homes in Pakistan by 2024 • Climate Lessons From the 
Floating Villages of Cambodia • "Habitat: Vernacular Architec-
ture for a Changing Climate" Offers Strategies and Instruments 
for a Sustainable Transition • Architecture’s Response • How to 
Replace Air Conditioning? Passive Strategies for Addressing 
Global Warming • 7 Bioclimatic Façade Strategies for Tropical 
Architecture • Introspection, Elevation, Covering-Up: Radical 
Architectural Operations for Adverse Climates • Cooling and 
Energy Efficiency: A New Era in Building Design • Embodied Car-
bon in Real Estate: The Hidden Contributor to Climate Change • 
The Energy Efficiency Policy Package: Key Catalyst for Building 
Decarbonisation and Climate Action • Source: https://www.
archdaily.com/1015872/earth-day-2024-urban-and-archi-
tectural-strategies-to-navigate-the-climate-crisis

Urban and architectural strategies for mitigating the ef-
fects of climate change. Source: https://www.archdaily.com

https://www.c40.org/wp-content/uploads/2024/03/Open-letter-to-MDBs.pdf
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https://www.c40.org/news/mayors-urban-climate-finance-development-banks-boost-city-action/
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April 2024 — The EEA report ‘Urban adaptation in 
Europe’ highlights the urgent need to adapt European 
cities to climate change and provides an overview of ac-
tions they are taking. The report provides a rich source 
of information to support climate adaptation policies 
across Europe, from EU to municipal level.

As European cities increasingly feel the impacts of cli-
mate change, such as heatwaves and floods, there is a 
clear case for investing in urban societal resilience, the 
EEA report states. Cities have an essential role in the im-
plementation of adaptation actions, which need to take 
into account local conditions and specific vulnerabilities.

European cities are adapting to climate change 
through a wide range of effective actions, including ur-
ban planning and building codes, economic incentives 
and insurance, early-warning systems and information 
campaigns. Emerging areas of opportunity for adapta-
tion include promoting urban agriculture, creating more 
liveable public spaces and protecting cultural heritage.

They are also increasingly implementing nature-based 
solutions, which are included in 91% of local adaptation 
plans analysed in the report. Nature-based solutions are 
effective for cooling and water retention in cities, and 
they also provide many other benefits, such as space for 
recreation and reducing pollution. However, due to the 
magnitude of expected climate impacts, it may still be 
necessary to combine nature-based approaches with 
other types of actions, including physical infrastructure, 
the EEA report notes.

The EEA report highlights several enabling condi-
tions for successful adaptation. These include sustained 
political commitment that is often linked to adequate 
long-term funding, good governance and engagement 
of local citizens, learning from other cities and knowl-
edge-based decision making.

Source: https://www.eea.europa.eu/en/newsroom/news/
cities-are-key-to-a-climate-resilient-europe

The report highlights that adaptation is required 
across all sectors and at all governance levels, and that 
actions will need to both address current climate im-
pacts and protect against greater, future risks. The EEA 
report also stresses that if actions taken at the local level 
are to be properly upscaled, much more tangible targets 
are needed to measure progress. Currently, only 2% of 
indicators used for monitoring in local adaptation plans 
are linked to a specific adaptation target.

In March, the EEA published the first ever European 
climate risk assessment, showing that Europe’s current 
policies and adaptation actions are not keeping pace 
with the rapidly growing climate risks. According to the 
report, densely-populated, urban areas are at particular 
risk from heatwaves and extreme precipitation. Source: 
https://www.eea.europa.eu/en/newsroom/news/cities-
are-key-to-a-climate-resilient-europe

Cities are key to a climate-resilient Europe, stronger adaptation 
targets can boost progress

Most Europeans live in urban areas and cities 
play a key role in protecting citizens and im-
proving the resilience of European societies 
against the increasing impacts of climate 

change. The European Environment Agency’s 
report, published today, takes stock of urban 
adaptation in Europe, showcasing what ac-

tions cities are taking in response to increasing 
climate risks, and what is already working.

Urban adaptation in Europe: 
what works? • Implementing 
climate action in European 

cities

https://www.eea.europa.eu/publications/urban-adaptation-in-europe-what-works
https://www.eea.europa.eu/publications/urban-adaptation-in-europe-what-works
https://www.eea.europa.eu/en/newsroom/news/cities-are-key-to-a-climate-resilient-europe
https://www.eea.europa.eu/en/newsroom/news/cities-are-key-to-a-climate-resilient-europe
https://www.eea.europa.eu/en/newsroom/news/europe-is-not-prepared-for
https://www.eea.europa.eu/en/newsroom/news/europe-is-not-prepared-for
https://www.eea.europa.eu/en/newsroom/news/cities-are-key-to-a-climate-resilient-europe
https://www.eea.europa.eu/en/newsroom/news/cities-are-key-to-a-climate-resilient-europe
https://www.eea.europa.eu/publications/urban-adaptation-in-europe-what-works
https://www.eea.europa.eu/publications/urban-adaptation-in-europe-what-works
https://www.eea.europa.eu/publications/urban-adaptation-in-europe-what-works
https://www.eea.europa.eu/publications/urban-adaptation-in-europe-what-works
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May 2024 — For more than two years, a group of health 
experts, economists and lawyers in the U.S. government has 
worked to address a growing public health crisis: people dy-
ing on the job from extreme heat.

In the coming months, this team of roughly 30 people at 
the Occupational Safety and Health Administration is expect-
ed to propose a new rule that would require employers to 
protect an estimated 50 million people exposed to high tem-
peratures while they work. They include farm laborers and 
construction workers, but also people who sort packages in 
warehouses, clean airplane cabins and cook in commercial 
kitchens. (Update: OSHA released the proposal on July 2)

The measure would be the first major federal government 
regulation to protect Americans from heat on the job. And it 
is expected to meet stiff resistance from some business and 
industry groups, which oppose regulations that would, in 
some cases, require more breaks and access to water, shade 
and air-conditioning. But even if the rule takes effect, experts 
say, the government’s emergency response system is poorly 
suited to meet the urgency of the moment.

Last year was the hottest in recorded history, and re-
searchers are expecting another record-breaking summer, 
with temperatures already rising sharply across the Sun Belt. 
The heat index in Miami reached 112 degrees Fahrenheit last 
weekend, shattering daily records by 11 degrees. The surge 
in deaths from heat is now the greatest threat to human 
health posed by climate change, said Dr. John M. Balbus, the 
deputy assistant secretary for climate change and health eq-
uity in the Health and Human Services Department.

“The threat to people from extreme heat is reaching a 
point where we have to rethink how, at all levels of govern-
ment, we are preparing and putting in place a response that 
matches the severity of the problem,” Dr. Balbus said in an 
interview. “This is new territory.”

An estimated 2,300 people in the United States died from 
heat-related illness in 2023, triple the annual average be-
tween 2004 and 2018. Researchers say all those figures are 
probably undercounts, in part because of how causes of 
death are reported on death certificates. Emergency room 
visits for heat illness shot up around the country last summer 
compared with the previous five years, according to a study 
by the Centers for Disease Control and Prevention.

Heat kills more people each year than hurricanes, floods 
and tornadoes combined, according to the National Weather 
Service. President Biden has tried to respond to the threat, 
notably with a call for worker protections in 2021. His admin-
istration tapped Dr. Balbus to be the first senior official to ad-
dress the health impacts of climate change. “Even those who 
deny that we’re in the midst of a climate crisis can’t deny the 
impact that extreme heat is having on Americans,” Mr. Biden 
said in July, adding that “it hits our most vulnerable the hard-
est: seniors, people experiencing homelessness who have 

nowhere to turn, disadvantaged communities that are least 
able to recover from climate disasters.”

But Mr. Biden’s efforts to respond to the extreme heat 
linked to climate change will almost certainly be erased if for-
mer President Donald J. Trump returns to the White House, 
Republican strategists said in interviews. Initiatives like the 
Office of Climate Change and Health Equity could be wiped 
away. And the proposed OSHA heat rule would very likely be 
shelved and ignored.

“So far this rulemaking seems bound up in policy concerns 
about climate change and structural racism,” said Jonathan 
Berry, who served as a senior Labor Department official un-
der Mr. Trump. “I don’t see a second Trump administration 
supporting rules on those bases.”

You could ‘cook an egg up here’
The health effects of extreme heat can be devastating 

even to the healthy and the young. High temperatures can 
damage organs, depriving the heart and kidneys of oxygen 
and blood, and overwhelm the body’s ability to cool down. 
Dr. Jerry Snow Jr., a medical toxicologist and emergency 
medicine physician at Banner-University Medical Center in 
Phoenix, saw patients last summer with confusion, unre-
sponsiveness and body temperatures above 105 degrees 
Fahrenheit. Blood tests would reveal kidney or brain damage 
and muscle that had broken down. People who collapsed on 
hot concrete or asphalt arrived with burns, he said.

Juan Villalpando, 43, a roofer in Gary, Ind., battled 94-de-
gree temperatures this week. “You can physically cook an 
egg up here,” said Mr. Villalpando, who has experienced epi-
sodes of heat illness, with fatigue, cold sweats, chills and dis-
orientation. “When that happens to guys, they can fall off and 
die.” (As the heat has broken records in Indiana, Mr. Villalpan-
do’s employer has provided more water breaks and shade.) 

 ‘New Territory’ for Americans: Deadly Heat in the Workplace
Deaths are rising sharply, and the Biden administration is trying to respond. Its plan faces big hurdles.

Heat kills more Americans each year than hurricanes, floods 
and tornadoes combined, according to the National Weath-
er Service. Source: https://www.nytimes.com/2024/05/25/
climate/extreme-heat-biden-workplace.html

https://www.osha.gov/news/newsreleases/national/07022024
https://www.nytimes.com/2024/05/21/us/miami-heat-summer-weather.html
https://www.cdc.gov/mmwr/volumes/73/wr/mm7315a1.htm
https://www.cdc.gov/mmwr/volumes/73/wr/mm7315a1.htm
https://www.weather.gov/hazstat/
https://www.weather.gov/hazstat/
https://www.nytimes.com/2024/05/25/climate/extreme-heat-biden-workplace.html
https://www.nytimes.com/2024/05/25/climate/extreme-heat-biden-workplace.html
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Telitha Solis, 57, an airplane cabin cleaner at George Bush In-
tercontinental Airport in Houston, recalls sweating, shaking 
and feeling nauseated while working without air-condition-
ing. “Any kind of air cooling would make a big difference,” 
she said.

The White House has pushed officials at the Labor Depart-
ment, which oversees OSHA, to publish a draft heat rule this 
summer. But even if that happens, it is unlikely to be finalized 
this year and faces broad opposition from industry groups 
that say new regulations would be unreasonably complicat-
ed and expensive.

Marc Freedman, a vice president at the U.S. Chamber of 
Commerce, the country’s largest business lobbying group, 
wrote that such a rule would present huge challenges for 
employers and that “it is extraordinarily difficult for them to 
determine when heat presents a hazard because each em-
ployee experiences heat differently.” Mr. Freedman said the 
unpredictable nature of heat creates “a substantial barrier to 
efforts to determine when employees require protection.”

The rule, which would set clearer standards for employers, 
would most likely include two heat index thresholds, one at 
80 degrees Fahrenheit and the other at 90 degrees, for work-
er protections in both outdoor and indoor settings, accord-
ing to an outline that OSHA officials presented in late April. 
The heat index is a measure of how hot it really feels outside, 
factoring in humidity and other factors along with the tem-
perature. At the first, lower threshold, employers would be 
required to offer drinking water and break areas and to allow 
workers to start with lighter workloads. The higher threshold 
would require breaks and monitoring for signs of heat illness.

Since April 2022, OSHA, which has nearly 2,000 inspectors, 
has conducted about 5,000 inspections related to heat expo-
sure. That resulted in 54 citations to employers for heat-re-
lated violations of the agency’s general duty clause, which 
requires companies to maintain workplaces free of hazards, 
said Mandy McClure, an agency spokeswoman. Out of those 
54 citations, a dozen were issued after heat-related hospital-
izations and 25 after heat-related deaths, she said.

Representative Greg Casar, a Texas Democrat who went 
on a thirst strike in July to pressure OSHA to expedite the 
heat rule, said that “it would take OSHA nearly 150 years to 
inspect every workplace in the country, because they’re con-
stantly underfunded.”

About half a dozen states have implemented their own 
protections for outdoor workers. But some of those protec-
tions have faced backlash from conservatives. Gov. Ron De-
Santis of Florida and Gov. Greg Abbott of Texas, both Repub-
licans, signed legislation to prevent local governments from 
requiring heat protections for outdoor workers.

According to data compiled by the Health and Human Ser-
vices Department, 445 people died of heat exposure in Texas 
last year, and 77 died in Florida.

The Texas measure was designed to prevent a patchwork 
of local laws that conflict with or exceed state laws in a num-
ber of areas, including workplace safety. Mr. Abbott has said 
the goal was to “remove the barriers of government to en-

courage competition, and empower consumers to choose,” 
and that the measure “increases economic liberty while still 
ensuring customer safety.”

The Florida law was enacted after Miami-Dade County 
sought to enact a worker protection rule over the objec-
tions of the business community. “I think they were pursuing 
something that was going to cause a lot of problems down 
there,” Mr. DeSantis said.

An invisible but deadly crisis

In October 2022, after a record-breaking, triple-digit heat 
dome formed over California, Gov. Gavin Newsom, a Demo-
crat, asked the Federal Emergency Management Agency to 
declare a major disaster, which would have unlocked federal 
assistance. The agency denied the request, responding that 
“precedent is to evaluate discrete events and impacts, not 
seasonal or general atmospheric conditions.” The 1988 Staf-
ford Act, which authorizes the federal government to declare 
a disaster or emergency, does not include extreme heat in 
its list of 16 causes. No president has declared an emergency 
in response to heat. Local officials and health providers say 
FEMA’s requirements for activating an emergency response 
typically involve things like property damage from a disas-
ter. A heat crisis that stresses human health can be harder to 
measure.

A heat crisis “is not a big visual episode,” said Jane Gilbert, 
the chief heat officer of Miami-Dade County.

The most perilous heat-related health crisis could come 
if heat takes down an electric grid. Extreme heat can send 
demand for electricity soaring, straining transmission, and 
can damage equipment, hobbling production. The result is 
a steamy community, in the dark, without air-conditioning, 
refrigeration or relief. “That would be an overwhelming situ-
ation where I think you would probably have to see a federal 
response,” Dr. Balbus said.

Blackout events that leave more than 50,000 people with-
out power for at least an hour have increased more than 
60 percent in the United States between 2015 and 2021 as 
climate change has intensified heat waves, according to re-
search published in the journal Environmental Science & Tech-
nology. In Atlanta, Detroit and Phoenix, a multiday blackout 
event during a heat wave would more than double the es-
timated rate of heat-related deaths, a 2023 study found. “In 
Atlanta, we have an undersized network of cooling centers, 
mostly high school gymnasiums,” said Brian Stone Jr., a pro-
fessor at the Georgia Institute of Technology and an author 
of the study. “And not a single cooling center has backup 
generators.”

Kate Brown, a former Oregon governor, recalled that Port-
land had used air-conditioned city buses as cooling sites 
during heat waves.  “Emergency management was designed 
to deal with huge disasters that cause great destruction to 
public infrastructure,” she said. “This is people dying in their 
homes because of the heat.” — CORAL DAVENPORT & NOAH 
WEILAND Source: https://www.nytimes.com/2024/05/25/cli-
mate/extreme-heat-biden-workplace.html

https://www.nytimes.com/article/what-is-the-heat-index.html
https://www.osha.gov/heat-exposure/standards
https://www.osha.gov/heat-exposure/standards
https://news.bloomberglaw.com/daily-labor-report/worker-heat-safety-laws-are-latest-focus-of-red-state-preemption
https://www.nbcmiami.com/news/local/desantis-bans-local-governments-from-protecting-workers-from-heat-and-limits-police-oversight-boards/3283832/
https://www.nbcmiami.com/news/local/desantis-bans-local-governments-from-protecting-workers-from-heat-and-limits-police-oversight-boards/3283832/
https://www.nytimes.com/2022/09/07/us/historic-heat-california-power.html
https://www.nytimes.com/2022/09/07/us/historic-heat-california-power.html
https://pubmed.ncbi.nlm.nih.gov/33930272/
https://pubmed.ncbi.nlm.nih.gov/33930272/
https://pubmed.ncbi.nlm.nih.gov/37219950/
https://www.nytimes.com/2024/05/25/climate/extreme-heat-biden-workplace.html
https://www.nytimes.com/2024/05/25/climate/extreme-heat-biden-workplace.html
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June 2024 — On a recent Thursday evening, a freakish 
windstorm called a derecho (Spanish for “straight ahead”) 
hit Houston, a city of more than two million people that 
also happens to be the epicenter of the fossil fuel industry 
in America.

In a matter of minutes, winds of up to 100 miles per 
hour blew out office building windows, uprooted trees 
and toppled electric poles and transmission towers. Near-
ly a million households lost power. Which meant that not 
only was there no light; there was no air-conditioning. 
The damage from the storm was so extensive that, five 
days later, more than 100,000 homes and businesses were 
still marooned in the heat and darkness.

Luckily, the day the derecho blew in, the temperature 
in Houston, a city infamous for its swampy summers, was 
in the low to mid-80s. Hot, to be sure, but for most healthy 
people, not life-threatening. Of the at least eight deaths 
reported as a result of the storm, none were from heat ex-
posure.

But if this storm had arrived several days later, perhaps 
over the Memorial Day weekend, when the temperature 
in Houston hit 96 degrees, with a heat index as high as 
115, it might have been a very different story. “The Hurri-
cane Katrina of extreme heat” is how Mikhail Chester, di-
rector of the Metis Center for Infrastructure and Sustain-
able Engineering at Arizona State University, once put it 
to me, echoing the memory of the catastrophic 2005 hur-
ricane that struck Louisiana, devastated New Orleans and 
killed more than 1,300 people.

Most people who died in Louisiana during Katrina died 
from drownings, injuries or heart conditions. But Dr. Ches-
ter was using Katrina as a metaphor for what can happen 
to a city unprepared for an extreme climate catastrophe. 
In New Orleans, the levee system was overwhelmed by 
torrential rains; eventually, 80 percent of the city was un-
derwater.

What if, instead, the electricity goes out for several days 
during a blistering summer heat wave in a city that de-
pends on air-conditioning?

In Dr. Chester’s scenario, a compounding crisis of ex-
treme heat and a power failure in a major city like Houston 
could lead to cascading failures, exposing vulnerabilities 
in the region’s infrastructure that are difficult to foresee 
and could result in thousands, or even tens of thousands, 
of deaths from heat exposure in a matter of days. The risk 
to people in cities would be higher because all the con-
crete and asphalt amplifies the heat, pushing tempera-
tures in the midafternoon as much as 15 degrees to 20 
degrees higher than in surrounding vegetated areas.

The derecho that hit Houston was a warning of just how 
quickly risks are multiplying in our rapidly warming world. 
As if to prove this point, some 10 days after the Houston 
blackout, another windstorm knocked out power to hun-

The Heat Wave Scenario That Keeps Climate Scientists Up at Night

dreds of thousands of homes and businesses in and around 
Dallas.

One of the most dangerous illusions of the climate cri-
sis is that the technology of modern life makes us invin-
cible. Humans are smart. We have tools. Yeah, it will cost 
money. But we can adapt to whatever comes our way. As 
for the coral reefs that bleach in the hot oceans and the 
howler monkeys that fell dead out of trees during a recent 
heat wave in Mexico, well, that’s sad, but life goes on.

This is, of course, an extremely privileged point of view. 
For one thing, more than 750 million people on the planet 
don’t have access to electricity, much less air-condition-
ing. (In India, New Delhi experienced temperatures as 
high as 120 degrees last week, leading to an increase in 
heatstroke, fears of blackouts and the possibility of water 
rationing.) But it is also a naïve point of view, if only be-
cause our bubble of invincibility is far more fragile than 
we know. So what can we expect in a heat Katrina?

Last year, researchers at Georgia Institute of Technol-
ogy, Arizona State University and the University of Mich-
igan published a study looking at the consequences of a 
major blackout during an extreme heat wave in three cit-
ies: Phoenix, Detroit and Atlanta. In the study, the cause of 
the blackout was unspecified.

“It doesn’t really matter if the blackout is the result of a 
cyberattack or a hurricane,” Brian Stone, the director of the 
Urban Climate Lab at Georgia Tech and the lead author on 
the study, told me. “For the purposes of our research, the 
effect is the same.” Whatever the cause, the study noted 
that the number of major blackouts in the United States 
more than doubled from 2015-16 to 2020-21.

Dr. Stone and his colleagues focused on those three 
American cities because they have different demograph-
ics, climates and dependence on air-conditioning. In 

What if the electricity goes out for several days during a blis-
tering summer heat wave in a city that depends on air-con-
ditioning? Source: https://www.nytimes.com/2024/06/03/
opinion/heat-technology-climate.html

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10249403/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10249403/
https://www.nytimes.com/2024/06/03/opinion/heat-technology-climate.html
https://www.nytimes.com/2024/06/03/opinion/heat-technology-climate.html
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Detroit, 53 percent of buildings have central air-condi-
tioning; in Atlanta, 94 percent; in Phoenix, 99 percent. 
The researchers modeled the health consequences for 
residents in a two-day, citywide blackout during a heat 
wave, with electricity gradually restored over the next 
three days.

The results were shocking: In Phoenix, about 800,000 
people — roughly half the population — would need 
emergency medical treatment for heatstroke and other 
illnesses. The flood of people seeking care would over-
whelm the city’s hospitals. More than 13,000 people 
would die.

Under the same scenario in Atlanta, researchers found 
there would be 12,540 visits to emergency rooms. Six 
people would die. In Detroit, which has a higher percent-
age of older residents and a higher poverty rate than 
those other cities, 221 people would die.

Perhaps we should not be surprised by these numbers. 
Researchers estimate that in Europe there were 61,672 
heat-related deaths in the summer of 2022, the hottest 
season on record on the continent at the time. In June 
2021, a heat wave led to nearly 900 excess deaths in the 
Pacific Northwest. And in 2010, an estimated 56,000 Rus-
sians died during a record summer heat wave.

The hotter it gets, the more difficult it is for our bodies 
to cope, raising the risk of heatstroke and other heat ill-
nesses. And it is getting hotter across the planet. Last year 
was the warmest year on record, and the 10 hottest years 
have all occurred in the last decade.

In the study simulating a heat wave in those three 
cities, researchers found that the much larger death toll 
in Phoenix was explained by two factors. First, the tem-
peratures modeled during a heat wave in Phoenix (90 to 
113 degrees Fahrenheit) were much higher than the tem-
peratures in Atlanta (77 to 97 degrees) or Detroit (72 to 95 
degrees), which have historically had milder heat waves. 
And second, the greater availability of air-conditioning 
in Phoenix means the risks from a power failure during a 
heat wave are much higher.

A lot can be done to reduce these risks. Building cities 
with less concrete and asphalt and more parks and trees 
and access to rivers and lakes would help. So would a more 
sophisticated nationally standardized heat wave warning 
system. Major cities also need to identify the most vulner-
able residents and develop targeted emergency response 
plans and long-term heat management plans.

Making the grid itself more resilient is equally im-
portant. Better digital firewalls at grid operation centers 
thwart hacker intrusions. Burying transmission lines pro-
tects them from storms. Batteries to store electricity for 
emergencies are increasingly inexpensive.

But the hotter it gets, the more vulnerable the grid 
becomes, even as demand for electricity spikes because 
customers are running their air-conditioning full throt-
tle. Transmission lines sag, transformers explode, power 

plants fail. One 2016 study found the potential for cas-
cading grid failures across Arizona to increase thirtyfold 
in response to a 1.8 degree rise in summer temperatures.

“Most of the problems with the grid on hot days come 
from breakdowns at power plants or on the grid caused 
by the heat itself, or from the difficulty of meeting high 
demand for cooling,” Doug Lewin, a grid expert and au-
thor of the Texas Energy and Power newsletter, told me. 
The best way to fix that, Mr. Lewin argued, is to encour-
age people to reduce power demand in their homes with 
high efficiency heat pumps, better insulation and smart 
thermostats, and to generate their own power with solar 
panels and battery storage.

The looming threat of a heat Katrina is a reminder of 
how technological progress creates new risks even as it 
solves old ones. On a brutally hot day during a recent trip 
to Jaipur, India, I visited an 18th-century building that had 
an indoor fountain, thick walls and a ventilation system 
to channel the wind through each room. There was no 
air-conditioning, but the building was as cool and com-
fortable as a new office tower in Houston.

Air-conditioning may indeed be a modern necessity 
that many of us who live in hot parts of the world can’t 
survive without. But it is also a technology of forgetting. 
Once upon a time, people understood the dangers of ex-
treme heat and designed ways to live with it. And now, as 
temperatures rise as a result of our hellbent consumption 
of fossil fuels, tens of thousands of lives may depend on 
remembering how that was done. Or finding better ways 
to do it. 

—By JEFF GOODELL (Mr. Goodell is the author of “The 
Heat Will Kill You First: Life and Death on a Scorched Plan-
et.”) Source: https://www.nytimes.com/2024/06/03/opin-
ion/heat-technology-climate.html

https://www.sciencedirect.com/science/article/pii/S1877705816301801
https://www.nytimes.com/2024/06/03/opinion/heat-technology-climate.html
https://www.nytimes.com/2024/06/03/opinion/heat-technology-climate.html


Feature 8

ISSUE NO. 91 JUNE 2024                                                                                                       INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Understanding Urbanization and Climate Change 
Driven Warming of Indian Cities

This report is a summary of a paper published in Nature Cities (https://doi.org/10.1038/s44284-024-00074-0)

Soumya Satyakanta Sethi and V Vinoj (vinoj@iitbbs.ac.in)

School of Earth, Ocean and Climate Sciences
Indian Institute of Technology Bhubaneswar, Bhubaneswar, India

their relative contribution is much needed for actionable 
and effective planning, policy implementation and re-
source allocation targeting urban heat reduction. How-
ever, this segregation is a complex affair. 

Few previous studies have quantified the urbaniza-
tion-driven warming contribution to regional or global 
warming (Kalnay & Cai, 2003; Park et al., 2017; Sun et 
al., 2016). Zhou et al. (2022) reported minimal contribu-
tion of urbanization to global warming. However, the 
same is significant when considered in the regional or 
local warming context. These studies mostly focused 
on warming over a larger domain rather than warming 
within cities. Only a few modeling studies like Bounoua 
et al. (2021) and Nandini et al. (2022) have attempted to 
extract the urbanization-driven warming component 
from the total warming. Thus, there is a lack of studies in 
the context of urban warming and its segregation into 
urbanization and climate change components using ob-
servations.  

Indian Cities: A Case Study
India, one of the fastest growing major economies and 

rapidly urbanizing countries, is central to discussions 
pertaining to climate and urbanization risks. Urbaniza-
tion has gained momentum over the last few decades 
over India with accelerated land expansion, infrastruc-
ture development and urban population growth. Thus, 
understanding Indian cities and their warming trend is 
very critical to drive their growth trajectory in a sustain-
able manner. We have selected 141 cities across India 
for the study period 2003 to 2020. Considering limited 
quality controlled long-term air temperature observa-
tion data, we have relied on satellite based land surface 
temperature (LST) data (from MODIS Aqua) and have 
further considered only the night-time LST (NLST) due 
to its better agreement with surface air temperature. 

Method undertaken
We have chosen a simple method to carry out the 

analysis. The underlying assumption is that the reported 
warming in the rural areas is mostly driven by regional 

Background
Anthropogenic climate change has already caused 

global mean temperatures to surpass the 1oC limit over 
pre-industrial levels (IPCC, 2023), leading to more fre-
quent and prolonged heat waves. The record-breaking 
heat waves of this summer that ravaged the northern 
hemisphere, cost many lives and caused health issues to 
the public in countries like the USA, Europe, and Asia, 
confirms this.

Urban Warming: A Major Concern 
Extreme heat poses an even greater threat in urban 

areas. Cities' dense built-up structures and paved surfac-
es trap and amplify the heat over the city, resulting in a 
heat dome which is well known as the urban heat island 
effect. In a warming world driven by climate change, 
this urbanization-led warming is a compounding im-
pact added to the background. Against this harrowing 
backdrop, people are flocking the cities (Hari et al, 2021), 
accelerating uncontrolled urban development, and the 
vulnerable population count shooting up and left to en-
dure this blistering heat. As per UN reports, more than 
half of the global population resides in cities and this 
population share will reach the 70% mark by 2050. Thus, 
cities, occupying merely 2% of the global land share, 
make a major section of the global population exposed 
to the combined effects of both climate change and ur-
banization.

Extracting Urbanization and Climate Change Contri-
bution

Considering rapid urbanization and growing popula-
tion, there is a necessity to act towards urban sustainabil-
ity. Urban heat management is one such key area that 
our mitigation and adaptation strategies have to follow 
urgently. Effective heat management must address two 
major root causes of urban warming: the first is the re-
gional climate change caused by anthropogenic activi-
ties occurring on a much larger scale than the city, and 
the second is urbanization-induced warming caused by 
local scale changes within the city. Thus, knowledge on 

https://doi.org/10.1038/s44284-024-00074-0
mailto:vinoj%40iitbbs.ac.in?subject=


Feature 9

ISSUE NO. 91 JUNE 2024                                                                                                       INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

climatic changes, whereas the same is a result of cou-
pling between climate change and urbanization over ur-
ban areas. The rural counterparts for each city were me-
ticulously selected, taking a 20 km buffer from the city 
boundary and avoiding inclusion of any urban or water 
bodies. In addition, rural pixels exceeding the mean ur-
ban elevation were neglected to avoid the elevation ef-
fect on the NLST. Then, the warming trends over each 
urban-rural pair were compared to quantify the urban-
ization-driven warming (called onwards as Urban Effect) 
as follows:

Urban Effect (δTU-NU ) = δTU – δTNU

UC =  δTU-NU x 100 |δTU|

where δTU and δTNU  represent the trend in urban and sur-
rounding rural LST and UC stands for urban contribution, 
showing the urban effect in relative terms out of total 
observed urban warming (δTU).

Our findings
Figure 1a shows the trend in urban warming for all 

the 141 cities considered in this study. Primarily, western 
and northern Indian cities were seen to be warming at 
a faster rate. Overall, a mean warming of 0.53 ± 0.19 °C 
per decade is observed for Indian cities. When compared 
with surrounding non-urban region, an additional 0.2 °C 
per decade warming is seen over the cities. This indi-
cates that cities are experiencing additional 60% warm-
ing due to urbanization. Figure 1b shows the same esti-
mates of urban contribution for all the cities individually. 
Interestingly, the cities having large urban contributions 
to warming are not the cities experiencing the largest 
warming trends, as seen in Figure 1a. Rather, these high 
urban contribution cities are located in the eastern part 
of India. They are primarily developing tier-II cities, not 
the big metro cities as expected conventionally. This 
variation suggests that the impacts of warming will dif-
fer markedly across different urban centers and requires 
careful monitoring and exploration.

——

Fig. 1. (a) NLST trend for the period 2003 to 2020, and (b) urbanization contribution to total urban warming. 
The ‘+’ symbols in (a) indicate trend value significant at the 95% confidence level. See extended data in Fig. 2.



Feature 10

ISSUE NO. 91 JUNE 2024                                                                                                       INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Implications
Cities are increasingly viewed as hubs for ambitious 

climate action aimed at advancing climate resilience and 
sustainable development for all. Thus, understanding 
the multiple aspects of urbanization and their impact is 
critical for better planning and policy implementation. 
This is a preliminary study that employs a simple meth-
od to identify and quantify the main driver of urban 
warming across Indian cities. Based on the primary driv-
er of warming—whether urbanization or regional cli-
mate change—our analysis emphasizes the significance 
of taking a diverse approach to urban heat management 
for different cities. Identifying the principal cause can 
help urban planners and policymakers properly allocate 
resources to counteract increasing temperatures. Cities 
where urbanization plays a significant role in warming 
may find local interventions (for instance use of sustain-
able materials, integration of blue green infrastructures, 
emission reduction, urban design strategies like the 
'15-minute city') beneficial either within or outside city 
boundaries. Conversely, others may necessitate broader 
efforts at the national or international level, such as re-
ducing global emissions. 

Furthermore, effective implementation of action 
plans are very much dependent on resource availabil-
ity and ease of implementation considering possible 
constraints. For the Indian scenario, high urban contri-
bution was seen for developing cities. Developing cities, 
unlike developed cities, have more untapped natural 
resources available, which can be utilized in a regulated 
and planned manner (like the direction/orientation of 
city expansion, or location of blue green infrstructure). 
Thus, for these developing cities, if necessary steps are 
taken, we have a better opportunity to guide them to-
wards a sustainable pathway. However, for developed 
and compact cities we have to act aggressively and plan 
alternate heat mitigation pathways like vertical or roof-
top plantation. Given the varying challenges that cities 
currently encounter, customized action plans tailored to 
each city's unique circumstances, supported by scientific 
research, are crucial for promoting urban sustainability.
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Surface energy and momentum fluxes in the Urban-PLUMBER 
model evaluation project: initial report

Since the last major urban model comparison project 
(PILPS-Urban: Grimmond et al., 2010, 2011), new mod-
els have emerged, existing models have increased in 
capability, and a new generation of researchers have 
begun using them. It is therefore timely to assess prog-
ress made. We are pleased to announce the publication 
of the initial Urban-PLUMBER model evaluation results 
(Lipson et al., 2024). In this study, 45 scientists employed 
30 land surface models (see Table 1) to evaluate surface 
energy and momentum flux predictions at a suburban 
site in Preston, Melbourne, Australia – the same location 
previously studied by Grimmond et al. (2011).

By revisiting the same site, we can track how model 
performance has changed in the last decade. Broadly, 
we find significant improvements in predicting short-
wave radiation, sensible heat flux, and latent heat flux, 
and little or no improvement in long-wave radiation and 
momentum flux. Accurate prediction of surface fluxes is 
crucial because they impact local meteorology and drive 
lower atmospheric dynamics in weather, climate, and air 
quality modelling.

A wide range of modelling approaches are used to 
represent the site in this project. Most participating 
models represent impervious and pervious surfaces sep-
arately, either by blending the outputs of an “urban” and 
“vegetation” model, or by using an urban model with 
integrated vegetation. As in PILPS-Urban (Grimmond et 
al., 2011), submissions using simpler representations of 
urban surfaces (such as one-tile or slab schemes) tend to 
perform well as they use a small set of parameters which 
can be set close to observed values (e.g., surface albedo). 
The PILPS-Urban project revealed some work was need-
ed to improve more complex urban schemes to match 
simpler model skill. In Urban-PLUMBER we find some of 
the current medium complexity models (e.g., canyon 

schemes) now match simpler model skill when they in-
clude more complete representation of vegetation and 
hydrology. Models without any impervious representa-
tion (i.e. traditional vegetation land surface models) do 
not perform well for latent heat fluxes at this site. These 
results reinforce earlier intercomparison findings of the 
importance of representing both impervious and pervi-
ous surface types when modelling surface fluxes in cities 
and suggests the community's efforts to better integrate 
vegetation into urban models is proving beneficial.

Several important caveats should be noted when in-
terpreting the results of this, or any, model comparison 
project.

· Model configuration: results are highly dependent on 
how models are configured; poorly assigned model set-
tings can hinder an otherwise well-performing model.

· Unintended errors: in most initial submissions, unin-
tended human errors (e.g., bugs in model or post-pro-
cessing code) were discovered, often degrading mod-
el performances. While eliminating all human errors is 
unlikely, initial evaluation, feedback and resubmission 
helps reduce them. We provide recommendations for 
future projects in the Lipson et al. (2024) paper.

· Scale and intended model use: we assess lo-
cal-scale surface-atmosphere fluxes (i.e. above roofs, 
within the inertial sub-layer), not pedestrian-level or 
in-canopy conditions. Conditions within the urban 
canopy are crucial because they directly affect peo-
ple. However, appropriate in-canopy observations are 
difficult to obtain and were not available for this lo-
cation. Additionally, some of the participating models 
were not designed to represent in-canopy conditions. 
Thus, intended model use is important when assess-
ing performance.
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Although our results offer valuable insights into over-
all performance trends across model categories, readers 
should exercise caution when interpreting individual 
model results due to the reasons outlined above. Over-
all, since PILPS-Urban, the ensemble mean timeseries 
of sensible and latent heat fluxes has substantially im-
proved, indicating progress has been made. Further-
more, the ensemble mean has lower mean absolute 
errors than any individual model for sensible and latent 
heat fluxes (Lipson et al., 2024). This underscores the 
benefits of diverse model configurations and the poten-
tial for multi-model studies.

This project adopts the PLUMBER benchmarking ap-
proach, previously used to evaluate non-urban land sur-
face models (Best et al., 2015). We select simple bench-
marks with few input requirements, such as a linear 
regression driven by shortwave radiation, trained from 
observations at other sites (i.e. out-of-sample). These 
simple benchmarks help establish minimum perfor-
mance expectations of more complex urban models, 
whether complexity adds benefit, and if land surface 
models are effectively utilising available input informa-
tion. Using this benchmarking approach indicates both 
latent and sensible heat fluxes are reasonably well pre-
dicted by many of the participating models. This result is 
in stark contrast to the original PLUMBER results, where 
traditional land surface model turbulent flux predictions 
were outperformed by out-of-sample single or multiple 

linear regressions driven by local meteorology. For urban 
models there may be scope to improve longwave radi-
ation performance, as the relatively simple two-variable 
out-of-sample linear regression benchmarks outperform 
most models, and additional geometric complexity (e.g. 
street canyons or 3D buildings) did not improve overall 
longwave performance. We believe this result warrants 
further examination of potential model and/or observa-
tional biases in longwave radiation.

As the Lipson et al. (2024) evaluation focuses solely 
on one suburban site, a second phase is now under-
way, spanning 20 international locations. This extended 
phase aims to deepen our understanding of how differ-
ent categories of urban models perform across varying 
built fractions and diverse climates. This second phase 
draws on the efforts of the dozens of scientists who have 
made their flux tower data openly available for the ben-
efit of the urban community (Lipson et al., 2022). We 
hope the gap-filled model forcing, observations, site 
characteristics, benchmarks and model results from the 
Urban-PLUMBER project will serve as a valuable founda-
tion for future model evaluation and modeller training.
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Figure 1. Sensible heat flux model ensemble mean (thick blue dashed line) has smaller mean absolute errors (MAE) 
than any individual model. These results are for the "detailed" site information experiment, for which CABLE and CHT-
ESSEL did not participate. Plots for all experiments and submitted variables are accessible at https://urban-plumber.
github.io/AU-Preston/plots/ and comparative assessment against benchmarks in the paper (Lipson et al., 2024). 

https://urban-plumber.github.io/AU-Preston/plots/
https://urban-plumber.github.io/AU-Preston/plots/
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Submission ID Model (urban and non-urban component) Participating authors

ASLUMv2.0 Arizona State University Single-Layer Urban Canopy Model v2.0 C. Wang, Z.-H. Wang

ASLUMv3.1 Arizona State University Single-Layer Urban Canopy Model v3.1 C. Wang, Z.-H. Wang

BEPCOL Building Effect Parameterization - Column model; Bare soil model based on
Regional Atmospheric Modelling System A. Simón-Moral, A. Martilli

CABLE Community Atmosphere–Biosphere Land Exchange model M. De Kauwe

CHTESSEL Carbon Hydrology Tiled ECMWF Scheme for Surface Exchanges over Land (CHTESSEL) J. McNorton, S. Boussetta

CHTESSEL_U Urban scheme from CHTESSEL; Tiled ECMWF Scheme for Surface Exchanges over Land J. McNorton, S. Boussetta

CLMU5 Community Land Model Urban v5 K. Oleson

CM Canopy Model Y. Takane, H. Kondo

CM-BEM Canopy Model - Building Energy Model Y. Takane, Y. Kikegawa

JULES_1T One-tile urban scheme from JULES; Joint UK Land Environment Simulator (JULES) M. Best

JULES_2T Two-tile urban scheme from JULES; Joint UK Land Environment Simulator (JULES) M. Best

JULES_MORUSES Met Office Reading Urban Exchange Scheme; Joint UK Land Environment Simulator 
(JULES) M. Hendry, M. Best

K-UCMv1 Klimaat Urban Canopy Model M. Beyers, M. Roth

Lodz-SUEB Lodz SUrface Energy Balance K. Fortuniak

Manabe_1T One-tile urban scheme from JULES; Manabe bucket M. Best

Manabe_2T Two-tile urban scheme from JULES; Manabe bucket M. Best

MUSE Microscale Urban Surface Energy model; Bowen ratio method S.-H. Lee, D.-I. Lee

NOAH-SLAB Slab urban scheme from Noah-LSM; Noah Land Surface Model (Noah-LSM) G.-J. Steeneveld, A. Tsiringakis

NOAH-SLUCM Single Layer Urban Canopy Model (SLUCM); Noah Land Surface Model (Noah-LSM) A. Tsiringakis, G.-J. Steeneveld

SNUUCM Seoul National University Urban Canopy Model; Noah Land Surface Model (Noah-LSM) S.-B. Park, J.-J. Baik

SUEWS Surface Urban Energy and Water Balance Scheme T. Sun, L. Blunn

TARGET The Air-temperature Response to Green/blue-infrastructure Evaluation Tool (TARGET) K. Nice

TEB-CNRM Town Energy Balance (TEB) with road canyon hypothesis for radiation; ISBA (included 
in SURFEX)

T. Machado, C. de Munck, R. 
Schoetter, V. Masson, A. Lemonsu

TEB-READING Town Energy Balance (TEB) with road canyon hypothesis for radiation; Simple 
partitioning using fixed Bowen ratio and albedo D. Meyer

TEB-SPARTCS Town Energy Balance with SPARTACUS-Urban for radiative exchanges; ISBA (included 
in SURFEX)

T. Machado, C. de Munck, R. 
Schoetter, V. Masson, A. Lemonsu

TERRA_4.11 TERRA_URB v4.11; TERRA (stand-alone version) M. Demuzere, M. Varentsov

UCLEM Urban Climate and Energy Model (UCLEM) M. Thatcher, M. Lipson

UT&C Urban Tethys-Chloris (UT&C) N. Meili, S. Fatichi, G. Manoli, E. Bou-
Zeid

VTUF-3D Vegetated Temperatures of Urban Facets (VTUF); MAESPA K. Nice

VUCM Vegetated Urban Canopy Model (VUCM) S.-H. Lee, B.-S. Han

Table 1: Urban-PLUMBER models and co-authors.  Participating models include non-urban, one-tile, canyon and 3D 
geometric representations.
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By Daniel Fenner* (University of Freiburg, Germany), Aldo Brandi (École Polytechnique Fédérale de Lausanne, 
Switzerland), Julia Hidalgo (CNRS, LISST-CIEU, France), Gaby Langendijk (Deltares, The Netherlands), Maider 

Llaguno-Munitxa (Catholic University of Louvain, Belgium), Gabriele Manoli (École Polytechnique Fédérale de 
Lausanne, Switzerland), Ting Sun (University College London, UK) *daniel.fenner@meteo.uni-freiburg.de

Urban climate and urban geosciences sessions at 
EGU General Assembly 2024

This year’s General Assembly of the European Geo-
physical Union (EGU) was held at the Austria Center 
Vienna in Vienna, Austria, and online during 14-19 April 
2024. Nearly 21,000 researchers attended the meeting 
with more than 18,000 on site in Vienna, presenting 
close to 19,000 contributions in 1,044 sessions. Out of 
these, a number of sessions touched urban climate and 
urban geo-sciences, showing a growing interest in these 
topics. Three sessions had particular focus on cities and 
their interactions with the atmosphere.

The session “Urban climate, urban biometeorology, 
and science tools for cities” followed similar sessions 
organised over the past years and was convened by 
Daniel Fenner (University of Freiburg, Germany), Gaby 
Langendijk (Deltares, Delft), Rafiq Hamdi (Royal Me-
teorological Institute, Belgium), Julia Hidalgo (CNRS, 
France), and Ariane Middel (Arizona State University, 
USA). This year the session had received an even larger 
number of submissions than previous years, which led 
to 45 oral presentations and 35 posters over the course 
of 1.5 days – making it the largest session of EGU’s “Cli-
mate” division.

The oral and poster presentations covered a wide 
range of topics and scales from detailed case studies to 
global-scale investigations and data sets, using observa-
tions and models, as well as translating data and infor-

"Urban climate, urban biometeorology, and science tools 
for cities” session with the audience listening to the oral 
presentations.

mation into tailored climate services. The session started 
with oral presentations on “Multi-scale observations and 
crowdsourcing”, followed by contributions focusing on 
“Model development and applications”. The following 
topical blocks covered contributions on “Urban heat 
and mitigation” and “Human thermal comfort and heat 
stress”, before the first day of the session was concluded 
by presentations on “Data sets and science tools”. After-
wards, the day was rounded off by an unofficial session 
dinner to stimulate further exchange amongst partici-
pants.

Oral presentations on the second day of the session fo-
cused on “Urban climate science, planning, and services”. 
The highlight of the session at the end of the oral pre-
sentations was the solicited talk given by Prof. Gerald 
Mills (University College Dublin, Ireland), entitled “New 
directions for urban climate science”. In his talk he high-
lighted progress, current state, challenges, and perspec-
tives of different fields of urban climate science. He spot-
lighted various aspects where substantial progress has 
been made in the past, including fundamental concepts 
and theories, field observations, and numerical models. 
However, bridging gaps between different fields and 
disciplines remains a challenge. He concluded with new 
directions to take, including better placing cities into 
larger contexts to understand and contextualize urban 
effects, leveraging opportunities of big data, rethinking 

Prof. Gerald Mills giving his solicited talk on “New direc-
tions for urban climate science.”
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conceptual frameworks and concepts to overcome divi-
sions between different fields, connecting urban climate 
science better with fields such as urban planning, and 
enhancing the teaching of urban climate for a broader 
community. The session was concluded by a well-at-
tended poster session in one of the large poster halls 
and provided the opportunity to discuss the presented 
works in detail, as well as a virtual poster session online.

The “Urban Boundary Layer Dynamics Across Scales” 
session was organized for the first time at EGU24 by Aldo 
Brandi (École Polytechnique Fédérale de Lausanne, 
Switzerland), Andrea Zonato (Royal Netherlands Mete-
orological Institute, The Netherlands), Beatriz Sanchez 
(CIEMAT, Spain) Alberto Martilli (CIEMAT, Spain), and 
Francisco Salamanca (Arizona State University, USA). 
The goal of the session was to put a spotlight on urban 
climate research focusing on wind flow in built environ-
ments (e.g., local circulations, turbulence, canyon venti-
lation) and associated societal impacts (e.g., air quality 
and thermal comfort). The session featured 10 oral and 
9 poster presentations ranging from multi-scale numer-
ical modeling of urban impacts on convective storms to 
urban morphology parameterization for LES and CFD 
simulations, and from wind tunnel experiments on the 
impact of street trees in urban canyons to observational 
campaigns of boundary layer dynamics and cloud base 
height and cloud cover fraction. Both components of 
the session were well attended, with around 100 people 
attending the oral presentations and posters, marking a 
promising debut that is expected to become an estab-
lished presence at future EGU meetings.

The “Urban Geo-sciences: modelling and monitoring 

Buzzing poster hall at the Austria Center Vienna during EGU24.

complex urban systems; from the state of the art to plan-
ning challenges” session was organized for the second 
time by Maider Llaguno-Munitxa (Catholic University 
of Louvain, Belgium), Gabriele Manoli (École Polytech-
nique Fédérale de Lausanne, Switzerland), Ting Sun 
(University College London, UK), Daniel Schertzer (École 
des Ponts Paris Tech, France), Francesco La Vigna (IS-
PRA, Italy), Tim Kearsey (British Geological Survey, UK) 
and Danlu Cai (Chinese Academy of Sciences, China). 
The aim of this session was to elucidate complex urban 
dynamics, identify strategies and methods for the devel-
opment of models and digital twins of cities, and under-
stand how the form and function of urban environments 
can improve liveability and well-being of their citizens. 
The session welcomed concepts, methodologies and 
disruptive models to overcome current scientific bottle-
necks, to better deal with non-linearities, multi-compo-
nent systems and extremes over a wide range of scales 
in geophysical and urban systems. The session featured 
29 oral presentations with an attendance of ~150 people 
alongside 11 poster presentations. Both components at-
tracted engaging discussions, with many researchers es-
tablishing connections during these sessions, which will 
hopefully pave the way for future collaborations. The 
conveners hope to extend this session next year to con-
tinue the inviting presentations on urban complexities.

It was great to see a large number of IAUC members 
from around the world among the thousands of attend-
ees attending and presenting state-of-the-art research 
at EGU24. EGU’s format for oral presentations of 8-min-
ute length followed by two minutes of discussion made 
it possible to feature many presentations, yet also posed 

https://meetingorganizer.copernicus.org/EGU24/session/48856
https://meetingorganizer.copernicus.org/EGU24/session/50296
https://meetingorganizer.copernicus.org/EGU24/session/50296
https://meetingorganizer.copernicus.org/EGU24/session/50296
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Checklist for comprehensive, yet concise, oral presentations in our domain

·	 Have you clearly stated the objectives and goals of the presentation?

·	 Have you introduced the social, geographical, and climatic context of your terrain/study?

·	 Have you described the methods and the data analysis in a clear, concise, and organized manner?

·	 Have you defined key concepts? Be careful with acronyms!

·	 Have you included a last slide summarizing the main messages, challenges or limitations of your 
study?

·	 Are your figures useful? Are you commenting all the figures you show?

·	 Are your text and figures, including legend, readable from distance? 

·	 Have you included a title or text referencing the source of data and the type of calculation you are 
showing in figures and maps?

·	 Have you a number of slides appropriate to the available time ? (~1 slide per minute is often a good 
reference)

·	 Have you included the key bibliographic references and all co-authors?

challenges for presenters to fit all relevant details into 
the relatively short time slots. Therefore, we propose a 
short checklist (see BOX, below) that could be helpful as 
a guide for future presentations at conferences.

The growing number of contributions covering a 
broad variety of topics highlights that, as a complement 
to urban climate focused meetings such as ICUC, EGU of-
fers a great opportunity to present recent research and 
meet and exchange with other researchers. The novel 
science presented has the potential to feed into the up-
coming IPCC Special Report on Cities. We are looking for-
ward to next year’s EGU25 and hope to see many IAUC 
members there.

Dinner crowd of the unofficial “urban climate” session dinner.
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The Bibliography Committee

For this quarter, Aditya Rahul, Martina Petralli, and 
Iara Santos concluded their terms after many years of 
dedicated service. Thank you, Aditya, Martina, and Iara, 
for your enthusiasm and contribution to the community! 
Meanwhile, we would like to warmly welcome Sheng-
biao Wu (The University of Hong Kong), who recently 
joined the committee.

We are always seeking researchers at all career stages, 
particularly early-career professionals, to join our com-
mittee and actively contribute to the IAUC community. 
If you are interested in joining or would like to acquire 
further details, please do not hesitate to contact me via 
email.

Happy reading,

Chenghao Wang

Chair, IAUC Bibliography Committee
University of Oklahoma, Norman OK, USA
chenghao.wang@ou.edu

Recent Urban Climate Publications

In this edition, we present a list of publications in the 
field of urban climate mainly published between Febru-
ary and May 2024. Featured papers, denoted by an as-
terisk symbol (*), are recommended by members of the 
Bibliography Committee. If you believe your articles are 
missing from this compilation, please send the referenc-
es to my email address below with the subject line “IAUC 
publications” and the following format: Author, Title, 
Journal, Year, Volume, Issue, Pages, Dates, Keywords, 
DOI, and Abstract.
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ICOS SCIENCE CONFERENCE 2024 SESSION ON 
"QUANTIFICATION OF URBAN GREENHOUSE 
GAS EMISSIONS -- FROM NOVEL MONITORING 
TO SOURCE IDENTIFICATION
Versailles, France • Sep. 10-12, 2024
https://www.icos-cp.eu/news-and-events/sci-
ence-conference/icos2024sc

20TH INTERNATIONAL DAYS ON THERMAL 
SCIENCE AND ENERGY (Journées internatio-
nales de thermique, JITH 2024)
Paris, France • October 29-31, 2024
http://www.jith.eu/index.php/jith-2024

AMERICAN GEOPHYISCAL UNION (AGU) FALL 
MEETING
Washington, D.C., USA • December 9-13, 2024
https://www.agu.org/fall-meeting/

AMERICAN METEOROLOGICAL SOCIETY (AMS) 
ANNUAL MEETING (Abstract Deadline: 15 August) 
New Orleans, USA • January 12-16, 2025
https://annual.ametsoc.org/index.cfm/2025/

The Board of the AMS has decided to devote four 
sessions to urban climate at different symposiums: 

Session 1:
Cities and Climate Change
Submit abstracts to:
38th Conference on Climate Variability and Change

Topic Description: The Intergovernmental Panel 
on Climate Change (IPCC) has announced the 
Special Report on Climate Change and Cities, set for 
release in early 2027. In response, this session seeks 
to facilitate the exchange, update, and synthesis 
of insights derived from innovative research and 
approaches in this field. In particular, we encourage 
submissions on four key areas central to the 
discussion:

• Two-Way Feedback Between Cities and Regions, 
and their Climates: Cities play a significant role in 
shaping their local and regional climates, leading 
to a dynamic two-way interaction that influences 
climate extremes and high-impact weather 
events.

• Compounding and Cascading Climate Hazards: 
Urban areas face a multitude of weather-related 
hazards (such as cold and heat waves, flooding, 

Upcoming Conferences... 

and extreme wind events) across various scales. 
• Transparency of Model Outputs in Future Climate 

Scenarios: Communicating the uncertainties 
in global future climate projections, and their 
propagation to the regional and local scale 
analyses in cities, is essential for informed 
decision-making and effective adaptation 
strategies.

• Improving Actionability of Science for Cities: 
Enhancing the usability of scientific findings for 
urban decision-making may require collaborative 
efforts, such as co-production or engagement 
initiatives, to tailor scientific advancements to the 
specific needs of cities.

This session seeks submission within, but not limited 
to, these areas that explore the contribution of urban 
climate research to understanding the relationship 
between cities and climate change.

Session 2:
Environmental Health Across Urban Scales
Submit abstracts to: 
16th Conference on Environment and Health

Topic Description: Urban residents are subject 
to a range of adverse environmental exposures-- 
from heat which is exacerbated by urban heat 
island effects, to air pollution which is enhanced 
by industrial and other human activities. Much of 
the attention in understanding the drivers and 
distribution of environmental exposures and 
health outcomes to date has been focused on large 
cities and mega-urban regions or at coarse scales 
of global analysis. Efforts to mitigate heat and 
other environmental exposure disparities within 
communities have, to date, been likewise focused 
on large cities and mega-urban regions. This session 
will explore the varying scales of interventions and 
practices that can be implemented within the range 
of urban landscapes, with a particular focus on smaller 
urban systems. Small and medium sized cities (SMSC), 
home to a diverse and growing segment of the 
population, face unique barriers and vulnerabilities 
which may not be fully captured by research at the 
scale of large cities and mega-urban regions. The 
session will cover the challenges of understanding 
and mitigating environmental health impacts within 
urban climates, particularly in SMSC, with the goal of 
promoting healthier urban communities.

https://www.icos-cp.eu/news-and-events/science-conference/icos2024sc
https://www.icos-cp.eu/news-and-events/science-conference/icos2024sc
https://www.agu.org/fall-meeting/
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https://annual.ametsoc.org/index.cfm/2025/program-events/conferences-and-symposia/38th-conference-on-climate-variability-and-change/
https://annual.ametsoc.org/index.cfm/2025/program-events/conferences-and-symposia/16th-conference-on-environment-and-health/
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Session 3:
ML/AI advances for urban climate research
Submit abstracts to: 24th Conference on Artificial 
Intelligence for Environmental Science
Topic Description: Climate is increasingly becoming 
a data problem. The compressed climate model 
output for the sixth Coupled Model Intercomparison 
Project (CMIP6) is estimated at 18 Peta Bytes, five 
times the size of the CMIP5 archive. The demand for 
higher-resolution observation and modeling data 
intensifies at the city scale, underscoring the need 
for innovative data analysis techniques. 
In response to this big data trend, the emerging 
field of urban climate informatics is leveraging 
machine learning (ML) and artificial intelligence (AI) 
to extract complex patterns and insights from large 
datasets – insights that might otherwise require 
expert knowledge and time. ML also speeds up 
the development of parameterizations in weather 
and climate models (or their sub-components, e.g., 
land surface models) by replacing physically-based 
parameterizations with data-driven neural networks. 
With many focus areas, AI and ML are 
revolutionizing how we approach urban climate 
research. This session seeks submissions that 
present novel approaches using AI and MI and 
examine their potential in various areas including, 
but not limited to, observational analyses, 
modelling, process understanding, and urban 
characterizations.

Session 4:
Urban Modeling, Climate Change and 
Sustainable Cities

Submit abstracts to: 13th Symposium on Building a 
Weather-Ready Nation: Enhancing Our Nation

Topic Description: Weather patterns in cities 
and their surroundings are changing due to 
modifications in land surface characteristics and a 
warming planet. As a result, people living in urban 
areas are at higher risk due to the extreme weather 
events which are happening more frequently.  In 
the coming decades, more people are expected to 
move to urban areas and the construction of new 
high-rise buildings and highways are expected to 
expand.  Hence, the demand on built infrastructure 
and its vulnerability to weather-related events 
would increase in the future warmer climate. Due to 
the advancement of the field of urban meteorology 
with the development of urban canopy models, 
observing systems and creation of resilient solutions 
which take into account both simulation and 
instrumentation frameworks, and feedback from 
the community and stakeholders, we are currently 
in a better position to understand and evaluate 
the risk from extreme weather events in urban 
areas. This has led to more effective dissemination 
of urban weather information to decision makers.  
For example, recently, the US Department of 
Energy (DOE) has funded four Urban Integrated 
Field Laboratories for the advancement of urban 
science and to better understand the two-way 
interactions between cities and climate, especially 
from the perspective of impacts on disadvantaged 
communities.  Independently of this progress in 
the field of urban science, has been the maturation 
of openly available Artificial Intelligence (AI) 
technology in both deep learning and generative 
(e.g., large language) models.  Their potential 
application to further improve urban-scale modeling 
or enabling more effective decision making under 
uncertainty needs to be explored, which could lead 
to the development of new resilient solutions.

Upcoming Conferences (continued) 

https://annual.ametsoc.org/index.cfm/2025/program-events/conferences-and-symposia/24th-conference-on-artificial-intelligence-for-environmental-science/
https://annual.ametsoc.org/index.cfm/2025/program-events/conferences-and-symposia/24th-conference-on-artificial-intelligence-for-environmental-science/
https://ametsoc.org/index.cfm/2025/program-events/conferences-and-symposia/13th-symposium-on-building-a-weather-ready-nation/
https://ametsoc.org/index.cfm/2025/program-events/conferences-and-symposia/13th-symposium-on-building-a-weather-ready-nation/


IAUC Board

Urban Climate News − The Quarterly Newsletter of the International Association for Urban Climate

Editor: David Pearlmutter
davidp@bgu.ac.il

News: Dragan Milosevic
dragan.milosevic@dgt.uns.ac.rs

The next edition of Urban Climate News will appear in late 
September. Contributions for the upcoming issue are 
welcome, and should be submitted by August 31, 2024 to 
the relevant editor.

Submissions should be concise and accessible to a wide 
audience. The articles in this Newsletter are unrefereed, 
and their appearance does not constitute formal publica-
tion; they should not be used or cited otherwise.
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The International Association for Urban Climate (IAUC) 
warmly invites you to the 12th International Confer-
ence on Urban Climate (ICUC12) to be held from July 
7 to 11, 2025, in Rotterdam (The Netherlands). 

The call for ICUC12 (Special) Sessions and Workshops 
is open! Read the call here and submit a proposal for 
(special) session or workshop if interested. The (special) 
session template can be downloaded from here; the 
workshop template can be downloaded from here. Send 
the (special) session and workshop proposals to gert-
jan.steeneveld@wur.nl and m.m.e.vanesch@tudelft.nl by 
August 15th 2024.

ICUC12 aims to bring together scientists, practi-
tioners, lecturers and innovators from all over the globe 
to present, discuss and advance the scientific, societal, 
and educational forefronts in the field of urban climate 
in its broadest definition.

The conference will develop a series of oral and poster 
sessions to convey science messages, keynote lectures, 
an early career scientist event and discussion platforms. 
The theme will be “Heritage as urban climate challenge”. 
We define Heritage in the broadest sense; not only his-
torical and/or listed buildings and sites, but the totality 
of the existing built environment we inherit as a society. 
Furthermore, we also open the door to you as a com-
munity working in the field of urban climate to actively 
shape the conference.

The call for abstracts will likely
open on October 1st! Stay tuned!
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