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From the IAUC President

Welcome to the second Urban Climate News for
2022. Sadly, this is my 16th and last column as Presi-
dent since | hand over the role of President to Ariane
Middel at the beginning of September at the IAUC
Virtual Poster Conference. That will be an occasion
for some reflection of what we have achieved and
where we are heading as an organisation, but in this
column, | want to take the opportunity to thank sev-
eral people who are relinquishing various roles for
their contribution to our thriving organisation.

Importantly, | would like to thank my colleagues
on the outgoing IAUC Executive, both of whom have
provided wonderful service to the IAUC, as well as
excellent advice to me as IAUC President, despite
both having very busy professional lives. Ariane Mid-
del has served as IAUC Treasurer since 2019, but of
course will soon become our new President. | know
that Ariane will make a terrific President of the IAUC.
Andreas Christen has been IAUC Secretary alongside
me since 2018. In many ways the role of Secretary
is one of the most onerous in any organisation and
Andreas has served in this role conscientiously, pro-
viding steadfast guidance to me and the IAUC Board
throughout his term. There are several other people
who are rotating off the Board this year after having
served their terms. Helen Ward is one of these peo-
ple who has also done a terrific job as Chair of the
IAUC Awards Committee, where she has been instru-
mental in introducing new awards and revised and
streamlined assessment processes. Matthias Demu-
zere has also been a Board Member since 2018 and
has provided great service around engagement and
outreach and especially in relation to the IAUC web-
site. We will shortly go through an election process
to replace both of these outgoing Board members.
Finally in relation to the IAUC Board | would like to
thank Alexander Baklanov who has served his term
as the WMO representative, bringing an important
WMO perspective to our deliberations as well as rep-
resenting IAUC within the WMO.

I am delighted to report that there is a very healthy
interest in the forthcoming IAUC Virtual Poster
Conference that will be hosted as the University of
New South Wales at the end of August. By early June
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169 abstracts had been received across 21 sessions.
Most pleasingly for a conference targeted at younger
scientists 52% of presentations are from student par-
ticipants. This conference will be an important mile-
stone on the way to ICUC-11 to be held in Sydney in
August 2023.

Once again, | thank David Pearlmutter and his ed-
itorial team for putting together another excellent
newsletter that never fails to highlight the excellent
work being undertaken by our community. This is
Helen Ward’s last Urban Climate News as Projects Edi-
tor. We wish to thank her for her sterling work in that
role over the last six years, and are pleased to wel-
come Melissa Hart as her replacement.

With very best wishes and | look forward to “seeing”
you at the Virtual Poster Conference.

— Nigel Tapper,
IAUC President
nigel.tapper@monash.edu
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Europe heatwave: Outdoor events banned in parts of France

June 17, 2022 — Outdoor public events have been
banned in an area of France as a record breaking heat-
wave sweeps across Europe.

Concerts and large public gatherings have been called
off in the Gironde department around Bordeaux.

On Thursday, parts of France hit 40°C earlier in the
year than ever before, with temperatures expected to
peak on Saturday.

Scientists say periods of intense heat are becoming
more frequent and longer lasting as a result of global
warming.

Spain, Italy and the UK are also experiencing high
temperatures.

In Gironde, officials said public events, including some
of the official 18 June Resistance celebrations, will be
prohibited from Friday at 14:00 (12:00 GMT) "until the
end of the heat wave". Indoor events at venues without
air-conditioning are also banned. Private celebrations,
such as weddings, will still be allowed.

"Everyone now faces a health risk", local official Fabi-
enne Buccio told France Bleu radio.

The French interior ministry warned people to be
extremely careful and not expose themselves to the
weather.

State forecaster Meteo France said it was the earliest
hot spell ever to hit the country, which has been caused
by a mass of hot air moving from north Africa.

Temperatures could hit 39°C in Paris and droughts
have also raised the risk of wildfires, the forecaster said.

"I'm 86 years old, | was born here, but | think this is the
worst heatwave I've ever seen," Jacqueline Bonnaud told
the AFP news agency in the southern city of Toulouse.

The increased use of air-conditioners and fans was
forcing France to import electricity from neighbouring
countries, grid operator RTE said.

In Spain, which has just experienced its hottest May
since the beginning of the century, temperatures are

Temperatures have reached 44°C in Montpellier in
France. Source: https://www.bbc.com

door events continued in other areas of France - this
man cooled down at a music festival in Clisson. Source:

https://www.bbc.com

forecast to hit highs of 43°C this weekend, the Aemet
weather service said.

There have been forest fires in Catalonia, including
one which could grow to 20,000 hectares before it's con-
tained, the regional government said.

Water is so low in large stretches of Italy's largest river,
the Po, that locals can walk through the middle of the
expanse of sand and wartime shipwrecks are resurfacing.

In the UK, temperatures are expected to reach 33°Cin
southern England, while a level three heat-health alert
has been issued for London.

Extreme heat isn't confined to Europe this week. On
Wednesday a third of the entire population of the Unit-
ed States were advised to stay indoors due to record
temperatures. In India, Delhi has recorded a maximum
temperature of at least 42°C on 25 days this summer, the
India Meteorological Department reported.

Climate change is causing global temperatures torise.
Greenhouse gases, like carbon dioxide, released into
Earth's atmosphere in large volumes are trapping the
sun's heat, causing the planet to warm. This has brought
more extreme weather, including record-breaking high
temperatures across the world. Source: https://www.
bbc.com/news/world-europe-61838543
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Climate change made heatwaves in India and Pakistan "30 times more likely"

May 2022 — Extreme heat which gripped large parts
of India and Pakistan was made 30 times more likely be-
cause of climate change, according to a new rapid attri-
bution study by climate scientists.

The heat was prolonged and widespread and cou-
pled with below-average rainfall, impacting hundreds of
millions of people in one of the most densely populat-
ed parts of the world. The national meteorological and
hydrological departments in both countries have been
working closely with health and disaster management
agencies to save lives, in line with the WMO drive to
strengthen early warnings and early action and to im-
plement heat-health action plans.

On 15 May, the India Meteorological Department said
that numerous observing stations reported tempera-
tures of between 45°C (113°F) and 50°C (122 °F). This fol-
lowed a heatwave at the end of April and early May, at
which temperatures reached 43-46 °C.

Temperatures also hit 50°C in Pakistan. The Pakistan
Meteorological Department said that daytime tempera-
tures were between 5°C and 8°C above normal in large
swathes of the country. The hot, dry weather impact-
ed water supplies, agriculture and human and animal
health. In the mountainous regions of Gilgit-Baltistan
and Khyber Pakhtunkwa, the unusual heat enhanced
the melting of snow and ice and triggered at least one
glacial lake outburst flood.

"The full health and economic fallout, and cascading
effects from the current heat wave will however take
months to determine, including the number of excess
deaths, hospitalisations, lost wages, missed school days,
and diminished working hours. Early reports indicate
90 deaths in India and Pakistan, and an estimated 10-
35 percent reduction in crop yields in Haryana, Uttar
Pradesh, and Punjab due to the heatwave," said the re-
port by World Weather Attribution.

"It was the early, prolonged and dry heat that made
this event stand out as distinct from heatwaves occur-
ring earlier this century,” said the study. It involved sci-
entists from India, Pakistan, the Netherlands, France,
Switzerland, New Zealand, Denmark, United States of
America and the United Kingdom, who collaborated to
assess to what extent human-induced climate change
altered the likelihood and intensity of the heatwave.

Because of climate change, the probability of an event
such as that in 2022 has increased by a factor of about
30, said the study.

The same event would have been about 1°C cooler in
a preindustrial climate.

With future global warming, heatwaves like this will
become even more common and hotter. At the global

Source: https://public.wmo.int

mean temperature scenario of +2°C such a heatwave
would become an additional factor of 2-20 more likely
and 0.5-1.5 °C hotter compared to 2022.

"Heatwaves have multiple and cascading impacts not
just on human health, but also on ecosystems, agricul-
ture, water and energy supplies and key sectors of the
economy. The risks to society underline why the World
Meteorological Organization is committed to ensuring
that multi-hazard early warning services reach the most
vulnerable," said WMO Secretary-General Prof. Petteri
Taalas. "The extreme heat in India and Pakistan is con-
sistent with what we expect in a changing climate. Heat-
waves are more frequent and more intense and starting
earlier than in the past," he said.

The Intergovernmental Panel on Climate Change, in
its Sixth Assessment Report, said that heatwaves and
humid heat stress will be more intense and frequent in
South Asia this century.

India’s Ministry of Earth Sciences recently issued an
open-access publication about climate change in India.
It devoted a whole chapter to temperature change.

The frequency of warm extremes over India has in-
creased during 1951-2015, with accelerated warming
trends during the recent 30 year period 1986-2015
(high confidence). Significant warming is observed for
the warmest day, warmest night and coldest night since
1986.

The pre-monsoon season heatwave frequency, dura-
tion, intensity and areal coverage over India are project-
ed to substantially increase during the twenty-first cen-
tury (high confidence).

The heatwave was triggered by a high pressure sys-
tem and follows an extended period of above average
temperatures.

India recorded its warmest March on record, with
an average maximum temperature of 33.1°C, or 1.86°C
above the long-term average. Pakistan also recorded its
warmest March for at least the past 60 years, with a num-
ber of stations breaking March records.
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In the pre-monsoon period, both India and Pakistan
regularly experience excessively high temperatures,
especially in May. Heatwaves do occur in April but are
less common. It is too soon to know whether
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The South Asia Heat Health Information Network,
SAHHIN, supported by GHHIN, is working to share les-
sons and raise capacity across the south Asia region.

India has established a national framework for heat
action plans through the National Disaster Management
Authority which coordinates a network of state disaster
response agencies and city leaders to prepare for soar-
ing temperatures and ensure that everyone is aware of
heatwave Do’s and Don't’s.

The city of Ahmedabad in India was the first South
Asian city to develop and implement a city-wide heat
health adaptation in 2013 after experiencing a devas-
tating heatwave in 2010. This successful approach has
been expanded to 23 heatwave-prone states and serves
to protect more than 130 cities and districts.

Pakistan has also made strides towards protecting
public health. In the summer of 2015, a heatwave en-
gulfed much of central and north-west India and eastern
Pakistan and was directly or indirectly responsible for
several thousand deaths. That acted as a wake-up call
and led to the development and implementation of the
Heat Action Plan in Karachi and other parts of Pakistan.

Heat Action Plans at the city, state/provincial, or fed-
eral level bring a range of authorities and actors togeth-
er to better understand and more effectively predict,
prepare, and respond to extreme heat risks. Heat Health
Warning Systems are an integral part of these and are
provided by National Meteorological Services. More
information and examples of Heat Action Plans can be
found at https://ghhin.org/take-action/

Civil society, such as the Red Cross Red Crescent So-
ciety and the Integrated Research and Action for Devel-

Conceptual map of impact pathways during the heatwave.
Source: https://public.wmo.int
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opment (IRADe), also play a critical role, deploying life-
saving communications and interventions to vulnerable
communities. Typical plans make sure the targeted inter-
vention is aright fit and designed for the heat vulnerable
population of a city. It first identifies the heat hotspots
of the city, locates the vulnerable populations in these
pockets, and assesses the nature and status of their vul-
nerability to extreme heat. The action plans have tre-
mendously helped in reducing excess mortality. Source:
https://public.wmo.int/en/media/news/climate-change-
made-heatwaves-india-and-pakistan-30-times-more-likely
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Floating Cities May Be One Answer to Rising Sea Levels

An idea that was once a fantasy is making progress
in Busan, South Korea. The challenge will be to design
settlements that are autonomous and sustainable.

June 2022 — Thanks to climate change, sea levels are
lapping up against coastal cities and communities. In an
ideal world, efforts would have already been made to
slow or stop the impact. The reality is that climate miti-
gation remains difficult, and the 40% of humanity living
within 60 miles of a coast will eventually need to adapt.

One option is to move inland. A less obvious option is
to move offshore, onto a floating city.

It sounds like a fantasy, but it could be real, later if not
sooner. Last year, Busan, South Korea's second-largest
city, signed on to host a prototype for the world's first
floating city. In April, Oceanix Inc., the company leading
the project, unveiled a blueprint.

Representatives of SAMOO Architects & Engineers Co.,
one of the floating city's designers and a subsidiary of the
gigantic Samsung Electronics Co., estimate that construc-
tion could start in a "year or two," though they concede
the schedule might be aggressive. “It's inevitable,” Itai
Madamombe, co-founder of Oceanix, told me over tea in
Busan. “We will get to a point one day where a lot of peo-
ple are living on water.

"If she's right, the suite of technologies being devel-
oped for Oceanix Busan, as the floating city is known,
will serve as the foundation for an entirely new and sus-
tainable industry devoted to coastal climate adaptation.
Busan, one of the world's great maritime hubs, is betting
she's right.

A Prototype for Atlantis

Humans have dreamed of floating cities for millenni-
ums. Plato wrote of Atlantis; Kevin Costner made Water-
world. In the real world, efforts to build on water date
back centuries.

The Uru people in Peru have long built and lived upon
floating islands in Lake Titicaca. In Amsterdam, a city in
which houseboats have a centuries-long presence, a
handful of sustainably minded residents live on Schoons-
chip, a small floating neighborhood, completed in 2020.

Madamombe began thinking about floating cities after
she left her role as a senior adviser to then-UN Secretary
General Ban Ki-Moon. The New York-based native of Zim-
babwe had worked in a variety of UN roles over more than
a decade, including a senior position overseeing part-
nerships to advance the UN's Sustainable Development
Goals. After leaving, she maintained a strong interest in
climate change and the risks of sea-level rise.

Her co-founder at Oceanix, Marc Collins, an engineer

Part of the prototype for the Oceanix floating city.
Source: https://www.bloomberg.com

and former tourism minister for French Polynesia, had
been looking at floating infrastructure to mitigate sea-lev-
el risks for coastal areas like Tahiti. An autonomous float-
ing-city industry seemed like a good way to tackle those
issues. Oceanix was founded in 2018.

As we sit across the street from the lapping waves of
Busan's Gwangalli Beach, Madamombe concedes that
they didn't really have a business plan. But they did have
her expertise in putting together complex, multi-stake-
holder projects at the UN.

In 2019, Oceanix co-convened a roundtable on float-
ing cities with the United Nations Human Settlements
Program — or UN-Habitat — the Massachusetts Institute
of Technology Center for Ocean Engineering and the
renowned architectural firm Bjarke Ingels Group (bet-
ter known as BIG). “The UN said there's this new indus-
try that's coming up, it's interesting,” Madamombe said.
“They wanted to be able to shape the direction that it took
and to have it anchored in sustainability.” At the Oceanix
roundtable, BIG unveiled a futuristic, autonomous float-
ing city composed of clusters of connected, floating plat-
forms designed to generate their own energy and food,
recycle their own wastes, assist in the regeneration of ma-
rine life like corals, and house thousands.

The plan was conceptual, but the meeting concluded
with an agreement between the attending parties, in-
cluding UN-Habitat: Build a prototype with a collaborat-
ing host government. Meanwhile, Oceanix attracted early
financial backers, including the venture firm Prime Mov-
ers Lab LLC.

Busan, home of the world's sixth-busiest port, and a
global logistics and shipbuilding hub, quickly emerged as
a logical partner and location for the city. “The marine en-
gineering capability is incredible,” Madamombe tells me.
“Endless companies building ships, naval architecture.
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We want to work with the local talent.”

Busan's mayor, Park Heong-joon, who is interested
in promoting Busan as a hub for maritime innovation,
shared the enthusiasm and embraced the politically risky
project as he headed into an election. An updated proto-
type was unveiled at the UN in April 2022.

Concrete Platforms, Moored to the Seafloor

The offices of SAMOO, the Korean design firm that
serves as a local lead on Oceanix Busan, are located high
above Seoul. On a recent Monday morning, | met with
three members of the team that's worked closely with
BIG, as well as local design, engineering and construction
firms, to bring the floating city to life.

Subsidiaries of Samsung don't take on projects that
can't be completed, and SAMOO wants me to understand
that they're convinced this project is doable. They also
want me to understand that it's important.

“Frankly, it's not the floating-city concept we were in-
terested in, but the fact that it's sustainable,” says Alex
Sangwoo Hahn, a senior architect on the project.

Floating infrastructure is nothing new in Korea. Sebit-
seom, a cluster of three floating islands in Seoul's Han
River, were completed in 2009 and are home to an event
center, restaurants and other recreational facilities. But
they are not autonomous or sustainable, and they were
not built to house thousands of people safely. Built from
steel, they are likely to last years. But corrosion and main-
tenance will eventually be an issue.

Oceanix Busan must be more durable and stable. Cur-
rent plans place it atop three five-acre concrete platforms
that are moored to the seafloor, with an expected life
span of 80 years. The platforms will be 10 meters deep,
with only two meters poking above the surface. Within
the platforms will be a vast space designed to hold ev-
erything from batteries to waste-management systems to
mechanical equipment.

That's a lot of space, but the design and engineering
teams are learning that there's never enough room to do
everything. For example, indoor farming — an aspiration
at Oceanix — requires large amounts of energy that must
be devoted to other goals.

Dr. Sung Min Yang, the project manager on Oceanix
Busan and an associate principal at SAMOO, acknowledg-
es that — for now — the floating city won't meet all its
aspirations. “We hoped to be net positive with energy, we
would recycle everything and not have any waste going
out,” he says. “Now we are striving for net zero, but we are
also looking at a backup connection to the mainland for
electricity and wastewater.”

Madamombe, who spends much of her time working
out differences between the various teams involved in
the project, isn't bothered that some of the initial vision
must be reined in. She recounts a piece of advice she re-

ceived from advisers from the MIT Center for Ocean En-
gineering: “Don't try to prove everything.” She shrugs. “If
we grow 50% of our food and bring 50% in, will it be a
great success?” she asks. “Yes, it would be. It's a city!”

That wouldn't be the only success. Creating three mas-
sive floating concrete platforms that can safely support
multi-story buildings while recycling the wastes of resi-
dents (including water) would be a major technological
advance, and one that Oceanix says that it — and its part-
ners — can pull off, and profitably market. In time, the
technologies will improve, becoming more autonomous
and sustainable, in line with Oceanix's earliest aspirations.

But first a prototype must be built. SAMOO estimates
that constructing the first floating platforms will require
two to three years as the contractors and engineers work
out the techniques. Even under the best of circumstances,
construction won't start until next year at the earliest, put-
ting completion — aggressively — mid-decade.

Costs are also daunting. Estimates for this first phase
of Oceanix Busan range as high as $200 million and — so
far — that funding hasn't been secured. That will require
private fundraising, including in Korea.

Madamombe says Busan will “help raise money by
backing the project and making introductions,” not by
contributions. But the slow ramp-up isn't dissuading any-
one. According to SAMOO, multiple Korean shipbuilding
companies are interested in the project.

It's a Start

Visionaries have long dreamed of floating cities that
are politically autonomous, as well as resource autono-
mous. One day, that dream might be achieved. But for
now, Oceanix is about developing technologies that help
coastal communities adapt to climate change and persist
as communities.

To do that, Oceanix Busan will be directly connected to
Busan by a roughly 260-foot bridge. Rather than function
as an autonomous city, it will instead function as a kind of
neighborhood under the full administrative jurisdiction
of Busan city hall.

Of course, three platforms and 12,000 planned resi-
dents and visitors won't be enough to save Busan from
climate change. Neither will the additional platforms that
Oceanix hopes to see built and connected to the first
three in coming years. But it's a start that can serve as a
model and inspiration for other communities hoping to
adapt to sea-level changes, rather than just respond to
them. After all, disaster assistance and sea walls are ex-
pensive and require intensive planning, too.

Long term, humanity will need to learn to live with ris-
ing sea levels. Floating cities will be one way for coastal
communities to do it. Source: https://www.bloomberg.
com/opinion/articles/2022-06-26/floating-cities-may-be-
one-answer-to-climate-change
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Introduction

The onset of the COVID-19 pandemic in Europe in
early spring 2020 caused drastic changes to people’s
lives and socio-economic activity. The governmental ac-
tions taken to break the chain of disease transmission
included the closure of schools and non-essential busi-
nesses, banning social gatherings, and enforcing home
confinement. Such measures reduced mobility and
economic activity, and inevitably impacted energy use
and anthropogenic CO; emissions. They also displaced
daytime populations from the work-place to residential
areas, which likely impacted the spatial distribution of
emissions associated with building energy use, as well
as affecting emissions from transport. Assessments of
national activity reductions combined with empirical
relations to predict emissions suggested that CO, emis-
sions of individual countries fell by up to 30% during
the peak of the lockdowns in spring 2020 (Forster et al.,
2020; Le Quéré et al., 2020; Liu et al., 2020). Although as-
sociated CO, emissions reductions at the city scale are
to be expected, the magnitude and variability of these
reductions cannot be simply determined from nation-
al-level changes. Quantitative estimates of urban emis-
sion reductions due to COVID-19 restrictions based on
atmospheric measurements have so far only been esti-
mated for a few cities worldwide (Gualtieri et al., 2020;
Lamprecht et al.,, 2020; Sugawara et al., 2021; Velasco,
2021; Yadav et al., 2021).

In this study we present CO. fluxes measured by a
network of 13 eddy covariance (EC) stations in 11 Euro-
pean cities, spanning several years before the pandemic
until October 2020. CO; flux data at half-hourly resolu-

tion allowed for temporal changes in CO, emissions to
be tracked both during the initial lockdown period and
during the subsequent recovery phase when economic
activities and mobility gradually resumed.

Method

We evaluated district-scale changes in urban CO, flux-
es between 2020 and previous years using microme-
teorological data from 13 urban EC stations in 11 cities
across Europe: Innsbruck and Vienna (Austria), Basel
(2 stations, Switzerland), Berlin (2 stations, Germany),
Helsinki (Finland), Heraklion (Greece), Florence, Pesaro
and Sassari (Italy), Amsterdam (Netherlands) and Lon-
don (United Kingdom). These changes were analyzed
in relation to the stringency of the local lockdown rules,
taking into consideration the characteristics of each site
in terms of local citizens' activities (e.g. commuting, eco-
nomic activities, domestic heating) and urban features.
All systems collected data at 10 or 20 Hz, which were
processed by the researchers in charge of each station
according to commonly accepted procedures (Aubinet
et al,, 2012) to obtain the half-hourly CO, fluxes used
in the analysis. Data quality assurance was assessed by
each group following standard quality control and fil-
tering procedures, albeit with allowances for site-to-site
variations.

Flux observations from previous years up to and in-
cluding 2019 were used as a reference to compare
changes before, during, and after the lockdown periods
with related restrictions that affected each city. Pre-
2020 records span between 2 and 14 years depending
on the station. We focused our analysis on four distinct
periods, defined following the daily values of the Ox-
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Figure 1. Daily CO; fluxes (umol m? s?) from January to October 2020 (red area) and daily fluxes in previous
years (grey lines). Individual previous year series are distinguished by specific grey hue: from 2019, 2018 and
2017 from dark to medium grey, from 2016 backward, light grey. Daily time series were smoothed using a 7-day
moving window. The Oxford Stringency Index (0-100, black stepped curve) indicates the levels of restrictions
due to the COVID-19 pandemic (0 = no restrictions, 100 = maximum restrictions).
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ford COVID-19 Government Response Tracker (OxC-
GRT) Stringency Index (SI) (Hale et al., 2020). It ranges
between 0 (no restrictions) and 100 (maximum level of
restrictions). We set a minimum threshold of 65 (64.3 is
the 60th quantile of the Sl values for the analyzed cities
over the period January - October 2020) to define the
lockdown period (LOCK) in each city. Then, a pre-pan-
demic period (PRE) was defined lasting from January
1st to the beginning of the lockdown in each location,
and two subsequent periods of 60 days each, POST1 and
POST2, were identified after LOCK to evaluate the emis-
sions recovery.

The anomalies in CO; fluxes (FC) during each of these
periods were quantified both in terms of actual flux mag-
nitude reductions and in terms of the relative flux chang-
es (RFC, %) computed as RFC = (X2020 — Xbase) / | Xoase | * 100,
where X2020 and Xwase are the average fluxes observed for
each period in 2020 and for the corresponding period in
previous years (considered as the baseline period), re-
spectively. Negative values of RFC indicate a reduction of
the CO; fluxes with respect to the baseline period, while
positive values are associated with increased CO, fluxes.
To help interpreting patterns and differences in the daily
values and diel cycles of CO; fluxes, we analyzed week-
day and weekend fluxes separately. This allowed us to
further characterize the emissions and their respective
local drivers.

Results and discussion

Figure 1 shows daily CO; fluxes (in pmol m?s) over
the period January - October 2020, and their relationship
with the Sl daily values. Flux time series from individual
pre-2020 years (grey lines) provided the benchmark val-
ues against which we compared the 2020 datasets.

By comparing the time series, an anti-correlation is
evident between the stringency of restriction measures
and CO; fluxes in 2020: as soon as an S| curve started to
increase (e.g. above 40, approximately at the beginning
of March) the associated CO; flux curve started to diverge
from its historical values to lower fluxes, i.e. a reduction in
emissions. Daily reductions during LOCK mostly spanned
between -%5 to -87% (Wilcoxon rank-sum test, a = 0.01).
Thelargest reductions were seen at GR-Heraklion (RFC dai-
ly means interquartile range 1Q = [-75%, -46%)]), IT-Pesaro
([-71%, -34%]), IT-Florence ([-66%, -37%]), DE-Berlin-TUCC
([-63%, -36%]), UK-London ([-58%, -33%]) and CH-Basel-A
([-53%, -26%)]).

When restrictions started to ease (in general from
May-June, POST1 and POST2 periods), daily CO, emis-
sions began approaching historical values in many
city districts like AT-Innsbruck, AT-Vienna, CH-Basel-A,
CH-Basel-K, DE-Berlin ROTH, FI-Helsinki, GR-Herak-
lion, IT-Florence and IT-Sassari. However in the others,
DE-Berlin TUCC, IT-Pesaro, NL-Amsterdam and UK-Lon-

don, they remained below long-term trends up to the
end of the considered period.

The analysis of diel CO; flux cycles confirmed signif-
icant reductions in emissions in all districts during the
LOCK period compared to each previous year, ranging
from -10% at CH-Basel-K to -63% at GR-Heraklion. In all
cases the reductions occurred mainly during daytime,
except for larger cities (AT-Vienna, NL-Amsterdam,
UK-London), where restrictions had a clear effect also
at night. Significant emission reductions during LOCK
were observed at different hours of the day across dis-
tricts, e.g. mainly in the morning at AT-Innsbruck and
GR-Heraklion, and in the afternoon as e.g. in CH-Basel-K
and DE-Berlin-ROTH. The diel patterns of the CO2 fluxes
in the different districts fall into two main categories: a
bimodal emission pattern typical of districts with heavy
traffic and accompanying rush-hour peaks (e.g. DE-
Berlin-ROTH, GR-Heraklion, IT-Pesaro, IT-Sassari), and a
monomodal pattern with a single maximum at midday
(e.g. AT-Innsbruck, NL-Amsterdam and UK-London).
Among the districts showing a clear bimodal flux pat-
tern (with morning and evening peaks), by analyzing
the differences between weekdays and weekends (Fig.
2), we could identify those in which the vehicular traf-
fic is more related to working or economic activities, as
CH-Basel-K and GR-Heraklion.

In these two districts, we recorded consistent differ-
ences between weekdays and weekend fluxes, both in
terms of magnitude (on average -45%, -21%, and -25%
at CH-Basel-K and -18%, -43%, and -45% at GR-Heraklion
during LOCK, POST1 and POST2 periods) and their diur-
nal pattern (Figure 2). This is likely related to the sharp
reduction of commuters on the weekend. At AT-Vienna,
CH-Basel-A, and DE-Berlin-TUCC differences between
weekdays and weekend fluxes were also observed,
yet the diel pattern remained mostly the same, which
indicates that the emission driver(s) plays a role inde-
pendently from the day of the week. This can be related
to a different typology of traffic, characterized by a gen-
eral level of car circulation. In IT-Pesaro the two-emission
peak pattern occurred also on weekends, yet the peaks
are shifted 1-2 hours forward compared with weekday
peaks. In Pesaro, unlike in other cities, the weekend traf-
fic pattern seems to be dominated by commuter traffic
to the beach, which shows a similar rush-hour structure
as weekdays.

Conclusion

Urban EC stations operating before and during 2020
presented a unique opportunity to investigate how
the drastic perturbations in human activity caused by
the COVID-19 pandemic have impacted local CO. emis-
sions. The high temporal resolution of our EC datasets
(half-hourly) allowed changes in CO, fluxes before,
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during, and after the first COVID-19 pan-
demic wave to be detected precisely and
in near real-time. For 9 out of 13 sites
CO; emissions returned to pre-pandem-
ic levels by autumn of 2020. The speed
and extent of such an emission recovery
varied from district to district, with the
fastest and most complete recovery seen
mainly in the non-residential areas and
attributed to re-established vehicular
traffic. The emission reductions occurred
mainly during daytime, principally as a
consequence of limitations on mobility.
The results demonstrate that changing
human behavior has a direct, immediate
and significant effect on the reduction of
urban CO; emissions, but the temporary
nature of the observed emission reduc-
tions emphasizes the need to implement
systemic changes in the city ecosystem
and people's lifestyles to achieve an ef-
fective and sustained climate change
mitigation.

The research highlights also both the
importance of continuous and long-term
measurements of urban emissions, and
of data sharing. To this aim, the Integrat-
ed Carbon Observation System (ICOS,
www.icos-ri.eu) with its recent EU H2020
project called ICOS Cities, will bring an
extensive urban greenhouse gas ex-
change data collection for the global sci-
entific community, available through the
ICOS Carbon Portal (https://data.icos-cp.
eu/portal/), which will be useful for ad-
ditional analysis on the complex urban
greenhouse gas exchange dynamics.

Figure 2. CO; flux (umol m? s") diurnal
cycles during weekdays (dark blue-
grey) and weekends (green). Weekday
fluxes were averaged over Monday-Fri-
day, weekend fluxes over Satur-
day-Sunday. Daily cycles are reported
for the four benchmark periods: during
the COVID-19 lockdowns restrictions
(LOCK), before (PRE) and after it (POST1
and POST2). Shaded areas represent
the standard error of the means. The
CO: flux change between weekend and
weekdays (WWRFC) is computed as
(FCwe- FCwa) / [FCwa| * 100.
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Spatiotemporal impact of vehicle heat on urban thermal
environment: a case study in Hong Kong

Introduction

Anthropogenic heat (AH) is widely known as one major
cause of the urban heat island (UHI) effect. But while stud-
ies have focused on the impact of aggregated anthropo-
genic heat on the urban thermal environment, the impact
of individual components of AH has been less explored
(Bohnenstengel et al., 2014). Vehicle heat (VH) is generally
recognized as the second-largest contribution to the AH
(Quah & Roth., 2012; Smith et al., 2009), and there have
been only a few studies on the separate impact of VH. Zhu
et al. (2017) estimated hourly gridded VH profiles in Hong
Kong and found a robust correlation between VH and UHI
intensity. Singh et al. (2020) integrated hourly spatial VH
data into regional climate simulations and estimated the
impact of VH over Singapore during April. However, the
study used a mean VH profile for the entire simulation pe-
riod, meaning that the differences between weekday and
weekend are neglected. Until now, the spatial and tem-
poral variations of the VH impact on the thermal environ-
ment over diverse urban landscapes still remain unclear.

In the present study, we chose Hong Kong as an exam-
ple to investigate the spatiotemporal impact of vehicle
heat on the urban thermal environment. The study inte-
grated fine-resolution urban canyon parameters (Zheng
etal., 2018), building heat data based on the local climate
zone map, and gridded vehicle heat data (Zhu et al., 2017)
into WRF-SLCUM (Weather Research and Forecasting -
single-layer urban canopy model) numerical simulations.

Methodology

Numerical experiments

Three simulation scenarios were considered in summer:
1) a reference case (NoAH) without anthropogenic heat,
2) a case (BH) with the LCZ based building heat emission,
and 3) a vehicle heat case (VH) with building heat and ve-
hicle heat. Because of the sub-tropical climate of Hong
Kong, building waste heat is not important in winter
(Wang et al.,, 2018). We conducted only two simulations
in winter: a reference case (NoAH) without anthropogenic
heat and a vehicle heat case (VH) with vehicle heat. The
simulation periods were from 1st July 00:00 (UTC) to 15th
July 00:00 (UTC) and from 1st January 00:00 (UTC) to 15th
January 00:00 (UTC), 2015.

Vehicle heat data

Hourly gridded vehicle heat data in Hong Kong for
weekdays, Saturday, and Sunday at 800 m x 800 m reso-
lution were adopted from Zhu et al. (2017). We resampled
the original vehicle heat data (800 m x 800 m resolution)

to match the innermost WRF domain (500 m x 500 m res-
olution) by linear interpolation. Fig. 1a shows the spatial
distribution of weekly mean VH (time-averaged VH over
one weekly cycle) over Hong Kong. The grids with high VH
values were mainly concentrated at four core districts with
dense road networks, as shown in Fig. 1b. Fig. 1c shows
the temporal profile of VH in all grids (red line, right axis).

Results

Temporal variation of VH impact

We look into the temporal variation of the impact of ve-
hicle heat during weekdays, Saturday and Sunday through
the difference in the urban sensible heat flux (ASH"®) and
urban canyon air temperature (AT,*). Figure 2 shows that
ASH'" is larger in the daytime, especially around or after
the rush hours. The standard deviation of ASH"* during
daytime is found to be larger than that during nighttime.
And it is clear that the summer standard deviations are
larger than the winter ones. The changes in regional at-
mospheric forcing disturb the urban climate and contrib-
ute to the large variation of VH impact in summer. After
adding VH profiles, WRF-simulated 2-week mean T>*® in-
creases by 0.32 °Cin summer and by 0.35 °Cin winter over
the VH emission area. The VH impact becomes uniform in
summer with a smaller standard deviation.

Spatial variation of VH impact

Fig. 3 shows the spatial distribution of AT,*® over Hong
Kong in summer and winter. Results at different time peri-
ods throughout the diurnal cycle are presented. VH emis-
sions increase T over most land areas (positive AT>""®)
during all the time periods in summer. From 8 am to 10
am (Fig. 3a), 92% of the Hong Kong land area experienc-
es a higher urban canyon air temperature, with a spatial
mean of 0.12 °C. The VH impact becomes weaker on sum-
mer nights due to the weak VH emission. The VH impact
on urban canyon air temperature is more noticeable and
concentrated around the road network in winter (Fig.
3e - 3h). During the winter morning and afternoon rush
hours (Fig. 3e and Fig. 3f), around 67% of the land area ex-
periences increased T>""® by VH. The largest spatial mean
AT>'® of 0.16 °C occurs during 11 pm - 1 am (Fig. 3h).

Relationship between VH impact and urban morphology

To diagnose the VH impact on the thermal environ-
ment in different urban neighbourhoods, we examine the
relationship between the VH impact and urban morphol-
ogy. A general increasing trend is found between AT,
and the urban area fraction (FRC), and between AT,
and mean building height (MH) for the entire land area in
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summer and winter (Fig. 4). The significant AT,“"®means
the area has a high possibility to experience a warmer
environment throughout the whole study period due to
VH. The large value of the AT,""* can be found in the low-
est and the highest MH groups in winter. The major rea-
son is that the VH is released along the roads, and many
highways and city circulation roads with large traffic
flow are located in low urbanized areas in Hong Kong,
such as along the seashore or near mountains. On top of
this, part of the highly urbanized neighbourhoods and/
or high-rise building areas are downtown regions with
dense traffic, where the VH can be trapped among the
buildings.

Comparison of VH and building heat impacts

Over the entire land area, the total AT,"® under the
combined effect of VH and BH increases with FRC and
MH in the morning and at night. This indicates a hot-
ter thermal environment in more urbanized regions. In
the morning, Fig. 5a shows that the increase of AT,"" is
mainly caused by BH. VH contributes 45% (31%) of the
total AT, for the areas with FRC of 0-0.2 (0.8-1). Similar
trends are observed at night over the entire land area
(Fig. 5b). Vehicle heat dominates over building heat in
regulating the urban thermal environment only over a
small portion of Hong Kong land area. Nevertheless, the
warming effect of VH is so strong in these areas that total
AT,® can be three times larger than the mean AT, by
anthropogenic heat over the whole Hong Kong.

Conclusions and future work

This study incorporates VH and urban landscape data
into the Weather Research and Forecasting (WRF) model
to estimate the VH impacts at a fine spatial resolution over
Hong Kong. Results show a strong temporal variation of
the VH impact at daily, weekly, and seasonal scales: 1) the
increase in temperature of urban canyon air is stronger
and more consistent at night than in daytime, 2) increases
in sensible heat fluxes are more pronounced during week-
days than weekends, 3) the temperature change of 0.35 °C
in winter is larger than that of 0.32 °Cin summer. Increased
air temperature over the land area by VH correlates pos-
itively with urban area fraction and building height. The
relative VH impact compared to building heat demon-
strates the dominative role of vehicle heat in warming low
urbanized areas with highways and circulation roads.

For mitigation of and adaptation to global warming,
governments have encouraged the adoption of highly en-
ergy-efficient electric vehicles (EV) as a measure to reduce
greenhouse gas emissions in the past decade (Internation-
al Energy Agency, 2019). By fully or partly replacing inter-
nal combustion engines with electric motors, transforma-
tion to electric vehicles can markedly cut waste heat from
traffic in cities (Ribeiro et al., 2021). Promoting electric ve-
hicles thus has potentials to reduce urban heat islands and
benefit the urban thermal environment. The spatiotempo-
ral distributions of the VH impact provide insights into the
potential benefits of green transportation technology and
policy in mitigating urban heat islands.
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"Urban climate, urban biometeorology, and science tools for cities"
session at EGU General Assembly

By Hendrik Wouters (VITO, Antwerp, Belgium) and
Daniel Fenner (University of Freiburg, Germany)

Climate change strongly interacts with growing ur-
banisation. In the latest IPCC report ARG, cities have
been highlighted as the hotspots of climate impacts.
They are the places at which an increasing number of
weather extremes are exacerbated. In spite of that, cities
can play a crucial role in climate solutions and are the
first places to reduce carbon emissions and implement
adaptation strategies down to the level of individual
streets and buildings. This includes city-wide adaptation
strategies such as green infrastructure (including street
trees, green roofs), blue infrastructure (water bodies,
wetlands), building and street properties (reflective sur-
faces, shape, materials), but also cities’changes in energy
generation (solar panels) and energy usage (traffic), and
optimised spatial planning to reduce carbon emissions
and air pollutants.

The urban climate community over the past 50 years
has provided a vast record of those impact assessments
and solutions based on scientific evidence through in-
terdisciplinary research. The session on "Urban climate,
urban bio-meteorology, and science tools for cities" held
at the EGU General Assembly in May 2022 covered the
latest advances of our community across five different
topical domains, with over 50 presentations. For the first
time, the EGU meeting was held as a fully hybrid event
with on-site participation in Vienna, Austria, and virtual
participation online. Due to this format, it included only
short oral presentations and no poster exhibition. A full
day of highly interesting and diverse talks were given
during this urban climate session. To make the hybrid
format a success, the convener team of Hendrik Wouters,
Natalie Theeuwes, Daniel Fenner, Sorin Cheval and Matei
Georgescu got support from additional chairs Harro Jon-
gen, Jessica Keune and Nektarios Chrysolakis.

4! »

It all started with measuring our urban environment,
so we highlighted "Observations, machine learning, and
reconstructions" as the first topic of the session. We cov-
ered urban climate observations with ‘traditional’ and
new techniques including crowd-sourced sensor data,
satellite imagery, and machine learning that can be com-
bined in one consistent output product with unprece-
dented detail. Eva Marques from the National Centre for
Meteorological Research in France demonstrated the
estimation of urban heat islands of cities in France from
crowd-sourced thermometers embedded in person-
al cars, resulting in maps of unprecedented detail and
coverage. However, urbanisation does not only lead to
urban heat islands; Judi Lax (Tel Aviv University) and Nai-
ka Meili (National University of Singapore) independent-
ly revealed urban dry islands in response to increasing
urbanisation from global observation networks. In turn,
the dry islands exacerbate the decreasing trends of rel-
ative humidity under global heating. Furthermore, im-
plications of urban humidity trends for heat stress were
highlighted, as well as for the potential of novel technol-
ogies for energy and water extraction in humid climates.
At the end of this topical session Dragan Milosevi¢ (Uni-
versity of Novi Sad, Serbia), highlighted the FAIRNESS
project (FAIR NEtwork of micrometeorological measure-
ments), a COST Action that aims at bringing together
the vast amounts of micrometeorological data that are
collected by different institutions in Europe and making
them available as FAIR data sets.

Next, we covered the latest "Parameter databases,
model development and evaluation" for urban climate
modelling. This not only involved the better representa-
tion of the urban physical processes, but also a more real-
istic description of the urban environment as needed by
our modelling tools. Jonas Kittner (Ruhr University Bo-
chum, Germany) presented a global Local Climate Zone
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map at 100 m resolution, combining crowd-sourced
information, machine learning, and satellite data. Such
global data sets could serve as input for state-of-the-art
General Circulation Models to describe urban surfac-
es. We further highlighted improved representation of
building shapes and vertical urban structure, and trees.
As such, the resolution and consistency of our urban cli-
mate models are constantly increasing, and the added
value is evaluated against detailed urban climate obser-
vations. Several talks presented the latest investigations
using meso- and micro-scale numerical models in differ-
ent applications.

Such model developments are essential for bringing
our understanding of observed urban-climate impacts to
the next level, which we highlighted in our third topical
session "Interactions and feedbacks". We looked at how
buildings and urban trees directly impact the air we live
in, and by extension, how the upper-air layers through-
out the urban boundary layer and turbulent transfer are
affected. We further looked how air pollutants including
PM2.5 interact with urban heat islands. Finally, we high-
lighted how these interactions amplify to feedbacks up
to the scale of cities leading to urban-induced convec-
tive clouds and precipitation, and air pollution. A talk by
Irena Nimac from the Meteorological and Hydrological
Service in Zagreb, Croatia, further highlighted how ur-
ban climate responds to large-scale atmospheric circu-
lation and the North Atlantic Oscillation with respect to
altered summer urban heat load.

There is increasing evidence that urban-induced cli-
mate feedbacks inevitably result in exacerbation or
dampening of extreme weather events, including heat
stress, extreme precipitation, and drought. This was cov-
ered in our fourth topic "Extremes, impacts and climate
services". Additionally, Alexander Pasternak demonstrat-
ed that fire brigade operations can be used as a proxy
for detecting extreme precipitation events for Berlin. A
number of talks further highlighted urban climate risk
and resilience assessments and climate services for ur-

@Um‘:’n 2022 Vienna, Austria s urnims | e pum
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ban resilience at the city, country, and continental levels.
This also includes the Copernicus for Urban Resilience in
Europe (CURE) to support urban resilience planning by
interlinking the different Copernicus Core Services.

Observations, tools and understanding of urban-cli-
mate feedbacks allow us to evaluate urban adaptation
strategies, which were the focus of our last topic "Adapta-
tion, policy and scenarios". We featured the effects of re-
flective surfaces, green infrastructure such as vegetation,
green roofs, facade greening, replacement of pavements
with grass, and also blue infrastructure such as ponds and
wetlands. The speakers showcased both thermal and hy-
drological responses controlling urban-climate regimes,
and demonstrated how integrated policy plans can mit-
igate the worst effects of urban-climate interacting with
global-climate change. This not only includes the clean
air plans, but also the effect of COVID-19 restrictions on
the urban heat island during the pandemic. Highlight
of the session was the invited talk by Scott Krayenhoff
(University of Guelph, Canada) in which he presented
numerical simulations with explicit representation of
street trees and their beneficial climate effects for pe-
destrians. Lisette Klok and Lisanne Corpel (Amsterdam
University of Applied Sci-
ences) demonstrated urban
heat-resilient planning and
design standards adopted
by Dutch local governments,
including the proximity to
green and cool spots, and
the percentage shading that
offset overheating outdoors
and indoors.

Overall, the urban-climate
session at EGU 2022 was a
great success, and we are
looking forward to the meet-
ing next year.
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In this edition, we present a list of publications in the
field of urban climate that have mainly come out between
February and May 2022. The authors of featured papers
recommended by the Bibliography Committee are high-
lighted in bold. If you believe your articles are not includ-
ed, please send the references to my email address be-
low with a header “IAUC publications” and the following
format: Author, Title, Journal, Year, Volume, Issue, Pages,
Dates, Keywords, URL, and Abstract.

As of this month, Dr. Julia Hidalgo and Dr. Lech Gawu¢
decided to leave the committee after contributing for 14
and 7 years, respectively. Thank you, Julia and Lech, for
your enthusiasm and contribution to the community!

We are always looking for researchers at any career
stage (especially early career) to join the committee and
contribute to the IAUC community. If you are interested
in joining or would like to learn more information, please
feel free to let me know via the email address below.

Happy reading,

Chenghao Wang

Chair, IAUC Bibliography Committee
Stanford University (USA)
chenghao.wang@stanford.edu
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Upcoming Conferences...

BOCHUM URBAN CLIMATE SUMMER SCHOOL
Ruhr Univ. Bochum, Germany « September 26-29, 2022
http://www.climate.ruhr-uni-bochum.de/bucss

36TH PLEA CONFERENCE ON SUSTAINABLE
ARCHITECTURE AND URBAN DESIGN
Santiago, Chile - November 23-25, 2022
https://plea2022.org/

AMERICAN GEOPHYSICAL UNION FALL MEETING
Chicago, USA and Online - December 12-16, 2022
https://www.agu.org/Fall-Meeting/

Abstract deadline: August 3, 2022

CALL FOR PAPERS: SPECIAL ISSUE ON "REMOTE
SENSING OF THE URBAN ENVIRONMENT: BE-
YOND THE SINGLE CITY" IN REMOTE SENSING OF
ENVIRONMENT
https://www.journals.elsevier.com/remote-sens-
ing-of-environment/forthcoming-special-issues/
remote-sensing-of-the-urban-environment-beyond-
the-single-city

Submission Deadline: January 31, 2023 (Please email
an abstract in advance of a full manuscript to the guest
editors and EiC for preliminary evaluation)

The information in this list is current as of the publication date of the newsletter, but readers should check for
updated information online in the event of schedule changes due to the COVID-19 pandemic.

ICUC-1

VI ettt Eanfarwate o0 Grisin Climite

INTERNATIONAL CONFERENCE ON URBAN CLIMATE
(ICUC-11)

Sydney, Australia « August 2023
https://conference.unsw.edu.au/en/icucii

CALL FOR PAPERS: SPECIAL ISSUE ON "RECENT
PROGRESS IN ATMOSPHERIC BOUNDARY LAYER
TURBULENCE AND IMPLICATIONS TO SURFACE-
ATMOSPHERE EXCHANGE” IN JGR ATMOSPHERES
https://agupubs.onlinelibrary.wiley.com/hub/jgr/
journal/21698996/features/call-for-papers

Open for Submissions: September 1, 2022
Submission Deadline: 31 August 2023
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Registration is open for the first-ever
IAUC Virtual Poster Conference

The IAUC will be hosting an online conference from
August 30th to September 1st, 2022, in which posters
contributed by the community will be presented on ur-
ban climate-related themes. About 175 poster presenta-
tions have been included in the conference Book of Ab-
stracts, along with a number of presentations by invited
keynote speakers. Registration for the conference is now
open at https://iaucposter2022.com.

Conference Abstrachhboc
;&h.; a

Tuesday 30 Aug ~Thursday 1 Sep 2022
Hosted by International Association of Urban Climate

Co-chairs:
Negin Nazarian
Melissa Hart

Organizing Committee

Shreya Banerjee, Peter Crank, Matthias Demuzere, Quang-Van Doan, Aveek Ghosh,
Jorge Gonzalez, Henry Adeniyi Ibitolu, Jing Kong, Charlie CK Lam, Mathew Lipson, Ariane
Middel, Chandana Mitra, Marzie Naserikia, Kerry Nice, Dev Niyogi, Nigel Tapper
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IAUC Board Members & Terms

- President: Nigel Tapper (Monash University, Australia), 2018-2022

- Secretary: Andreas Christen (Albert-Ludwigs Universitat
Freiburg, Germany), 2018-2022

- Treasurer: Ariane Middel (Arizona State University, USA), 2019-2022

- Alexander Baklanov (WMO, Switzerland), WMO Representative,
2018-2022**

- Matthias Demuzere (Ruhr-University Bochum, Germany and
CEO and Founder Kode), 2018-2022

- Jorge Gonzalez (CUNY, USA): ICUC10 Local Organizer, 2016-2021
- Melissa Hart (University of New South Wales, Australia), 2020-24
- Simone Kotthaus (Institut Pierre Simon Laplace, France), 2020-24
-Vincent Luo (University of Reading, UK), 2021-25

- Dev Niyogi (Purdue University, USA): ICUCT10 Local Organizer,
2016-2021

- Negin Nazarian (University of New South Wales, Australia):
ICUC-11 Local Organizer, 2020-24

- David Pearlmutter (Ben-Gurion University, Israel), Newsletter
Editor, 2008-*

- David Sailor (Arizona State University, USA), Past Secretary
2014-2018*

- Natalie Theeuwes (Royal Netherlands Meteorological Institute,
the Netherlands), 2021-25

- James Voogt (University of Western Ontario, Canada), Past
President: 2014-2018*

- Helen Ward (University of Innsbruck, Austria), 2019-2022

* non-voting, ** non-voting appointed member

IAUC Committee Chairs
- Editor, IAUC Newsletter: David Pearlmutter
- News Editor: Dragan Milosevic
- Urban Projects Editor: Helen Ward
- Conferences Editor: Joe McFadden
- Bibliography Committee: Chenghao Wang
- Teaching Resources: Gerald Mills

- Awards Committee: Helen Ward

Editor: David Pearlmutter Urban Projects: Helen Ward
davidp@bgu.ac.il Helen.Ward@uibk.ac.at

News: Dragan Milosevic Conferences: Joe McFadden
dragan.milosevic@dgt.uns.acrs  mcfadden@ucsb.edu

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

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, 2022 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.

Bibliography: Chenghao Wang and BibCom members
chenghao.wang@stanford.edu
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