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ganising committee – thanks to those of you who took 
up the offer to join.

Finally, a couple of IAUC Board-related matters.  First, 
as a result of the recent election, we welcome and cong-
gratulate our two new IAUC Board members, Natalie 
Theeuwes from the Royal Netherlands Meteorological 
Institute, and Vincent Luo from the University of Readi-
ing.  Many thanks to those members of our community 
who put their names forward for election.  Second, a 
reminder that the IAUC Board is very keen to receive 
proposals from the IAUC community for small regional 
meetings and summer schools, especially for calendar 
year 2022.  Please see the IAUC website for details on 
how to apply for financial support for such activities.

With very best wishes

Welcome to our third IAUC Newsletter for 2021.  I 
think you will find much of interest in this issue.  As ever, 
the Newsletter richly demonstrates the range of excell-
lent and relevant work undertaken by our community.  
Its quality is a testament to the considerable efforts 
of David Pearlmutter and his section editors, Dragan 
Milosevic, Helen Ward, Joe McFadden and Chenhao 
Wang.  I am always very proud to share our Newsletter 
with folk from outside of the IAUC.

In this issue of the IAUC Newsletter, we are delighte-
ed to announce the winners of the 2021 Luke Howard 
Award for outstanding research from an individual 
member of our community, and the 2021 Timothy Oke 
Awards for excellent contributions from our early- to 
mid-career researchers. Gerald Mills is the well-des-
served winner of the Luke Howard Award, and Leena 
Järvi, Iain Stewart and Benjamin Bechtel are the winn-
ners of the Timothy Oke Award.  Each of these people 
have contributed in many ways to the work of the IAUC, 
often well beyond their research efforts.  Read on in the 
Newsletter for further details.

While on the topic of the contributions of our comm-
munity, IPCC AR6 Working Group 2 submitted its 18 
chapters on September 3, for adoption at the 55th Sess-
sion of the IPCC in February 2022.  Many among our 
community were involved in the preparation of the 
chapters and many more of our community have imp-
portant work that is reviewed within those chapters.  
Through all of this work the urban climate community 
are making critical contributions to the development of 
global climate policy.

In the last Newsletter, we reported on the postponem-
ment of the Sydney ICUC-11 until August 2023, as a 
result of various uncertainties related to the COVID-19 
pandemic.  The good news is that as a result of global 
and Australian travel opening up over the next 6-12 
months, that conference date is now secure.  Further 
excellent news is that planning for a IAUC Virtual Poster 
Conference (for late August 2022) focused on our gradu-
uate and early career researchers is proceeding apace.  
The conference will feature daily keynotes and a multip-
ple time-zone friendly format along with various other 
innovations that will provide significant points of diff-
ference from other virtual conferences.  Sponsorships 
have been sought that will keep the registration costs 
very low and we have a very energetic and diverse org-
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Children set for more climate disasters than their 
grandparents, research shows

September 2021  — People born today will suffer many 
times more extreme heatwaves and other climate disast-
ters over their lifetimes than their grandparents, research 
has shown.

The study is the first to assess the contrasting exper-
rience of climate extremes by different age groups and 
starkly highlights the intergenerational injustice posed 
by the climate crisis.

The analysis showed that a child born in 2020 will end-
dure an average of 30 extreme heatwaves in their lifet-
time, even if countries fulfil their current pledges to cut 
future carbon emissions. That is seven times more heatw-
waves than someone born in 1960. Today’s babies will 
also grow up to experience twice as many droughts and 
wildfires and three times more river floods and crop failu-
ures than someone who is 60 years old today.

However, rapidly cutting global emissions to keep 
global heating to 1.5C would almost halve the heatw-
waves today’s children will experience, while keeping 
under 2C would reduce the number by a quarter. A vit-
tal task of the UN’s Cop26 climate summit in Glasgow 
in November is to deliver pledges of bigger emissions 
cuts from the most polluting countries and climate just-
tice will be an important element of the negotiations. 
Developing countries, and the youth strike protesters 
who have taken to the streets around the world, point 
out that those who did least to cause the climate crisis 
are suffering the most.

“Our results highlight a severe threat to the safety of 
young generations and call for drastic emission reduct-
tions to safeguard their future,” said Prof Wim Thiery, at 
Vrije Universiteit Brussel in Belgium and who led the res-
search. He said people under 40 today were set to live 
“unprecedented” lives, i.e. suffering heatwaves, droughts, 
floods and crop failures that would have been virtually 
impossible (0.01% chance) without global heating.

Dr Katja Frieler, at the Potsdam Institute for Climate 
Impact Research in Germany and part of the study team, 
said: “The good news is we can take much of the climate 
burden from our children’s shoulders if we limit warmi-
ing to 1.5C by phasing out fossil fuel use. This is a huge 
opportunity.”

Leo Hickman, editor of Carbon Brief, said: “These new 
findings reinforce our 2019 analysis which showed that 
today’s children will need to emit eight times less CO2 

over the course of their lifetime than their grandpare-
ents, if global warming is to be kept below 1.5C. Climate 
change is already exacerbating many injustices, but the 
intergenerational injustice of climate change is particul-
larly stark.”

The research, published in the journal Science, comb-
bined extreme event projections from sophisticated 
computer climate models, detailed population and life 
expectancy data, and global temperature trajectories 
from the Intergovernmental Panel on Climate Change.
The scientists said the increases in climate impacts calc-
culated for today’s young people were likely to be und-
derestimates, as multiple extremes within a year had to 
be grouped together and the greater intensity of events 
was not accounted for.

There was significant regional variation in the results. 
For example, the 53 million children born in Europe and 
central Asia between 2016 and 2020 will experience 
about four times more extreme events in their lifetimes 
under current emissions pledges, but the 172 million 
children of the same age in sub-Saharan Africa face 5.7 
times more extreme events. “​​This highlights a disproport-
tionate climate change burden for young generations in 
the global south,” the researchers said.

Dohyeon Kim, an activist from South Korea who took 
part in the global climate strike on Friday, said: “Count-
tries of the global north need to push governments to 
put justice and equity at the heart of climate action, both 
in terms of climate [aid] and setting more ambitious 
pledges that take into consideration historical responsib-
bilities.” The analysis found that only those aged under 
40 years today will live to see the consequences of the 
choices made on emissions cuts. Those who are older will 
have died before the impacts of those choices become 
apparent in the world. Source: www.theguardian.com

Climate crisis brings stark intergenerational injustice 
but rapid emission cuts can limit damage

Boy walks through a dried up agricultural field in the 
Saadiya area, north of Diyala in eastern Iraq. Source: 
www.theguardian.com

https://www.theguardian.com/environment/cop26-glasgow-climate-change-conference-2021
https://www.theguardian.com/environment/2019/apr/10/climate-crisis-todays-children-face-lives-with-tiny-carbon-footprints
https://www.science.org/doi/10.1126/science.abi7339
https://www.theguardian.com/environment/2021/sep/27/children-set-for-more-climate-disasters-than-their-grandparents-research-shows
https://www.theguardian.com/environment/2021/sep/27/children-set-for-more-climate-disasters-than-their-grandparents-research-shows
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Cop26 climate talks will not fulfil aims of Paris agreement, 
key players warn

September 2021  — Vital United Nations climate talks, 
billed as one of the last chances to stave off climate 
breakdown, will not produce the breakthrough needed 
to fulfil the aspiration of the Paris agreement, key players 
in the talks have conceded.

The UN, the UK hosts and other major figures involved 
in the talks have privately admitted that the original aim 
of the Cop26 summit will be missed, as the pledges on 
greenhouse gas emissions cuts from major economies 
will fall short of the halving of global emissions this dec-
cade needed to limit global heating to 1.5C. 

Senior observers of the two-week summit due to take 
place in Glasgow this November with 30,000 attenders, 
said campaigners and some countries would be disapp-
pointed that the hoped-for outcome will fall short.

However, the UN, UK and US insisted that the broader 
goal of the conference – that of “keeping 1.5C alive” – was 
still in sight, and that world leaders meeting in Glasgow 
could still set a pathway for the future that would avoid 
the worst ravages of climate chaos.

That pathway, in the form of a “Glasgow pact”, would 
allow for future updates to emissions pledges in the next 
few years that could be sufficient for the world to stay 
within scientific advice on carbon levels.

A senior UN official said: “We are not going to get to 
a 45% reduction, but there must be some level of cont-
tributions on the table to show the downward trend of 
emissions.”

A UK official said: “Cop26 will not deliver all that we 
want [on emissions].” But the UK, charged as host with 
delivering a successful outcome, is hoping that progress 
will be made on other issues, including phasing out coal, 
providing climate finance to poor countries, and improvi-
ing the protection of forests.

A US official told the Guardian countries must still aim 
as high as possible on emissions cuts: “We are going to 
try to achieve [the emissions cuts necessary]. No one 
in the administration wants to admit defeat before we 
have made the maximum effort. You should set an amb-
bitious agenda and may have to, in the end, take baby 
steps but you should plan for long strides. We are taking 
long strides.”

Lord Nicholas Stern, the climate economist, said falli-
ing short on emissions plans should not be equated with 
failure. “I agree with [the UN] and most observers that 

Major figures privately admit summit will fail to result 
in pledges that could limit global heating to 1.5C

we will not close that gap [between emissions pledge-
es and scientific advice] completely,” he said. “But we 
should hope for good progress in closing that gap and 
we should hope for mechanisms and ways forward on 
how we close that gap further between now and 2025. 
That’s the way we should think about what is a good, or 
better, or worse result – a language of success or failure 
doesn’t seem to me to be very helpful.”

At the Paris climate summit in December 2015, 196 
nations agreed to hold global temperature rises to “well 
below 2C” with an aspiration to limit rises to 1.5C above 
pre-industrial levels. But the pledges on emissions – 
known as nationally determined contributions, or NDCs 
– they brought to the French capital were not enough 
to fulfil either goal, and would have led to catastrophic 
heating of at least 3C.

For that reason, the French hosts wrote into the agreem-
ment a “ratchet mechanism” that would require count-
tries to return to the negotiating table every five years 
with fresh targets to meet the temperature goals. Cop26, 
which was postponed by a year because of Covid, is the 
fifth Cop – conference of the parties – since Paris.

Some people would be disappointed by the admiss-
sion that the high hopes for an outcome that would 
fulfil the Paris aspiration would not be met, said Mary 
Robinson, chair of the Elders Group, former UN climate 
envoy and former president of Ireland. “The NDCs will 
be disappointing, given the urgency and given the clim-
mate impacts. It is disappointing that leaders have not 
been able to step up enough. But the momentum will 
be there, and that’s very important. I am determined to 
be hopeful.”

She said the original conception of the Paris agreem-

Protesters take part in a climate protest in Glasgow as 
part of the Global Youth Strike For Climate in the lead 
up to COP26 climate summit in the city. Source: thegg
guardian.com

https://www.theguardian.com/environment/2021/sep/27/cop26-climate-talks-will-not-fulfil-aims-of-paris-agreement-key-players-warn
https://www.theguardian.com/environment/2021/sep/27/cop26-climate-talks-will-not-fulfil-aims-of-paris-agreement-key-players-warn
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Killer Heat Forces Cities to Adapt Now or Suffer
September 2021 — Climate change abruptly gripped 

North America’s Pacific Coast at the start of summer, sett-
ting new heat records by staggering margins across the 
region’s cities and towns. Hundreds of people died.

The sudden and extreme heat disaster — matched by 
other recent heat waves in the Southeastern U.S., Northe-
ern Africa, Western Asia, Japan, and Europe — means 
many temperate cities are in for significantly warmer 
conditions. At the same time, cities built to withstand 
20th-century heat will now face far worse.

The question of which cities and regions will be able 
to adapt to new extreme heat is part of the hard math 
of climate change. Heat researchers see this process def-
fined by two drivers: income and climate. It’s wealth that 
determines which cities have the resources to defend 
themselves, and future heat mortality that determines if 
those efforts succeed.

Compare Seattle, San Antonio and Taipei, wealthy citi-
ies with vastly different climates. Each is home to profess-
sional sports teams and global corporate headquarters. 
These cities also now have recent severe heat waves in 
common. Yet heat-related deaths are projected to div-
verge sharply.

This is one of the major insights about the relations-
ship between temperature, income and mortality from 
a study that Climate Impact Lab published last summer. 

ment, of returning every five years, should be revised so 
that countries would be asked to return every year with 
their plans.

The UN takes a similar view. “The Paris agreement 
built this five-year cycle of ambition, but there is nothi-
ing preventing a country from reviewing and updating 
its NDC next year,” said the senior UN official.

“Cop26 is a very important milestone but it should 
not be seen as the end of the game, where we give up 
on 1.5C,” he added. “[It] will signal that 1.5C remains in 
reach [through] a combination of NDCs, negotiated outc-
comes and signals in the real economy.”

While the UK, the US and the EU have submitted NDCs 
requiring much stiffer cuts than those proposed at Paris, 
the world’s biggest emitter – China – has yet to submit an 
NDC, and has only indicated that it will cause emissions 
to peak by 2030, which experts said was not enough to 
hold the world to 1.5C.

Alok Sharma, the UK cabinet minister who is Cop26 
president-designate, said: “Cop26 has always been about 
delivering urgent action to ensure we keep the path to 
a 1.5C world alive. Those nations which have submitted 
new and ambitious climate plans are already bending 
the curve of emissions downwards by 2030. But we cont-

tinue to push for increased ambition from the G20 to urg-
gently close the emissions gap. The clock is ticking, and 
Cop26 must be the turning point where we change the 
course of history for the better.”

China has still not said whether president Xi Jinping 
will attend Cop26, causing consternation among climate 
diplomats who fear China will make no major move at 
the summit. Relations with China and the US and the UK 
have been strained by the announcement of the Aukus 
defence pact with Australia, and by trade differences.

Other countries have also failed to come up with imp-
proved NDCs, including Australia, Brazil, Mexico, Indon-
nesia, Russia and Saudi Arabia. India is also the subject of 
intense diplomacy, as the world’s fourth-biggest emitter 
after the EU.

Campaigners said the focus should be on the biggest 
emitters. Mitzi Jonelle Tan, an activist for Fridays for Future 
in the Philippines, who joined the youth climate strike last 
Friday, said: “We have seen how big polluters, like the US 
and China, have promised and pledged less than what is 
needed from them in the past, yet have fallen short on 
those every time. Unlike the so-called leaders who like to 
cheer themselves on for subpar speeches [at the UN], the 
youth aren’t impressed.” Source: theguardian.com

Cities like San Antonio, Taipei and Seattle are projected 
to see similar increases in income in the next 80 years, 
but income can’t equalize mortality outcomes. Due to 
hotter climates, San Antonio and Taipei are projected to 
see much higher death rates. Source: bloomberg.com

The research group found that preparation is central 
to staving off heat-related deaths, with future income 
growth making adaptation possible.

https://www.bloomberg.com/graphics/2020-climate-heat-inequality/
https://www.theguardian.com/environment/2021/sep/27/cop26-climate-talks-will-not-fulfil-aims-of-paris-agreement-key-players-warn
https://www.bloomberg.com/graphics/2021-extreme-heat-death-city-adaptation/?srnd=green
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A temporary misting station set up by the fire departmg
ment during a heat wave in Vancouver on June 28, 
2021. Source: bloomberg.com

As of this summer, the heat records measured in Seattle, 
San Antonio and Taipei stand at 108°F (42°C), 111°F (44°C) 
and 103°F (39°C), respectively. The difference is that San 
Antonio has invested for decades in infrastructure such 
as air-conditioning, cooling centers and warning systems. 
Taipei has likewise followed an urban-cooling plan for at 
least a decade, and just this week sent out an alert on the 
city’s color-coded heat alert system.

Seattle, accustomed to temperate weather, was blinds-
sided by the climate change-induced heat wave. As Sea-
attle heads toward a Texas- or Taiwan-like climate, the U.S. 
city has a lot of catching up to do — and a high per-capita 
income should help.

Research into the hotter future ended up anticipating 
the present day. When Climate Impact Lab published its 
heat study in August 2020, the researchers mentioned in 
passing the obvious economic reasons that Seattle hasn’t 
already adapted itself to Texas-style heat. Investing in 
defensive measures such as cooling infrastructure made 
little sense, despite Seattle’s wealth, since it had little exp-
perience of severe heat. Then came the heat wave, after 
which Seattle and Houston suddenly had nearly matching 
records.

The extreme heat of 2021 adds a layer of urgency to 
Climate Impact Lab’s intricate analysis, which warned 
that the annual mortality rate at the end of this century 
could rise by 73 deaths per 100,000 people solely from 
excess heat. The recent research paper “is all about the 
difference—when you’re prepared and when you’re not 
prepared,” said Tamma Carleton, an environmental econo-
omist at University of California, Santa Barbara, and a co-
author of the study. The June heat wave “was a natural 
experiment of climate change happening overnight, with 
Seattle not being prepared.”If higher income equals more 
potential for adaptation and fewer future deaths, the opp-
posite is also true. Compare cities with similar climates but 
very different incomes: Seattle, Kyoto and Istanbul. With 
far lower per-capita income, Istanbul faces the most sev-
vere obstacles of this group.

Local and regional governments trying to understand 
who is vulnerable and how to protect them increasingly 
need specific research into heat effects. This is true whethe-
er cities, rich or poor, are cool places facing triple-digit heat 
for the first time or hot places experiencing new heat rec-
cords. Until recently, much economic research was limited 
to simple global analyses. “Only in the last few years have 
we had the local-level information on climate risk that we 
now do,” Carleton said. “It opens the door to really import-
tant local-level policy action.”

Heat is the most intimate and universal threat. It kills 
more people in the U.S. than any other weather. No one is 
immune, but everyone can be protected. It’s an axiom rep-
peated among emergency managers that nobody should 
die in a heat wave.

And yet they do, sometimes in overwhelming numb-
bers. More than 70,000 Europeans died in the summer of 
2003, the first weather disaster that scientists attributed, in 
part, to climate change. France alone lost 15,000 people. 
Some 55,000 died in Russia in 2010. Three weeks of heat 
left more than 1,800 dead in Argentina at the end of 2013, 
with daily deaths 43% above average in Buenos Aires at 
the time. The final death toll from the Pacific North Americ-
can heat wave could exceed 1,000, the New York Times 
has reported.

After Ahmedabad in India lost more than 1,344 people 
to a heatwave in 2010 when temperatures hit 116°F (47°C), 
the city became the first in South Asia to issue a heat-act-
tion plan and early warning system. The plan saves an 
estimated 1,200 heat-related deaths a year, and has been 
published as a 50-page City Resilience Toolkit for other citi-
ies to adopt.

With more mass-casualty heat waves, cities around the 
world are investing in infrastructure and adopting practice-
es to defend against an unfamiliar climate. Planning and 
preparation really save lives: France activated a heat plan 
in 2019 just before temperatures spiked to 115°F (46°C). 
The country recorded fewer than 1,500 deaths — a tenth 
of its losses in 2003.

After an extended heat wave combined with inadeq-
quate infrastructure and poor communication to kill 739 
in Chicago in 1995, city planners established multiple gene-
erations of preparedness plans. The result can be seen in 
reformed emergency services and improved communic-
cation. Chicago’s ongoing response is noteworthy for its 
continual evolution and includes crucial community partn-
nerships. Many victims in 1995 were low-income, elderly 
and lived in neglected neighborhoods, and a disproport-
tionate number were Black.

“If people don’t know you, they won’t feel comfortable 
answering their phone, telling you where they live,” said 
Ernesto Gonzalez, marketing manager for My Block My 
Hood My City. “It’s crucial to start working years before. 

https://www.bloomberg.com/graphics/2021-extreme-heat-death-city-adaptation/?srnd=green
https://www.nytimes.com/interactive/2021/08/11/climate/deaths-pacific-northwest-heat-wave.html
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You need to make a plan.”
It doesn’t take catastrophe to motivate a city. Miami-

Dade County in Florida is already hot and so far not prone 
to heat spikes, plus there’s nearly universal access to air-
conditioning, according to Jane Gilbert, the region’s first 
chief heat officer. But air-conditioning can break, power 
can fail and high electricity bills can inhibit usage. After 
public surveys showed that people were especially worr-
ried about heat, Gilbert said officials moved to create a 
statewide agreement with the local utility not to shut off 
power for a failure to pay when the temperature is above 
95°F (35°C).

“We do have a whole series of evacuation shelters that 
do have backup power that are designed for hurricane 
response,” Gilbert said. “It’s just we want to create more 
capacity that isn’t in the format of a shelter, it’s more sort 
of a neighborhood resource.”

Heat-management strategies tend to recommend comm-
mon tactics and tools, whether they’re crafted in New York, 
Paris, Buenos Aires, Ahmedabad or Victoria. A 2017 report 
called Strategies for Cooling Singapore, for instance, offers 
a readable and comprehensive overview of more than 80 
steps cities can take, from green parking lots to artificial 
ponds, shaded walkways, lighter car-colors and “urban geo-
ometry,” or the physical layout of streets and buildings.

A heat wave “is something else in London than it is in 
Capetown or Sao Paulo,” said Regina Vetter, senior mana-
ager of climate adaptation at C40 Cities, one of several 
groups that help governments manage heat risk. But the 
necessary steps to prevent harm are similar, which means 
the “interchange really works out well across the regions. 
”Some of the most important actions are the least expens-
sive, Vetter said, especially those that target the vulnera-
able, such as public education and early communication. 
The differences between rich and poor cities’ tactics are 
more stark when heat-protection involves infrastructure 
and planning more than emergency-management, comm-
munity organizing and communication.

A chronic problem everywhere is called the “urban 
heat-island effect,” the phenomenon of city infrastructure 
absorbing and retaining heat, lifting temperatures above 
rural areas. It’s not a problem that governments may prio-
oritize when they’re busy looking for every poverty-eradic-
cating development opportunity they can find.

Rapidly urbanizing Cairo, for example, saw hard surfaces 
grow from 23% to 35% of its land between 2000 and 2019. 
Green areas fell by three percentage points, and bare land 
by nine. The heat-island effect consequently worsened. At 
the same time Cairo was growing the old-fashioned way, 
richer cities have had the luxury and presence of mind 
to attend to heat-island cooling strategies. Los Angeles 
wants to lower the city-rural temperature difference by at 
least 3°F by 2035 and Melbourne wants to be more than 
7°F cooler.

There are many ways to accomplish this. Phoenix’s Mari-
icopa County saw a record 145 days in 2020 that reached 
above 100°F (37.8°C) and suffered 323 heat-related deaths. 
The city in June approved the new position of tree and 
shade administrator, a role meant to help a push for 25% 
of the city to fall under a shade canopy by 2030. A cost-
benefit analysis found that the city earns a return of $2.23 
on every tree planted, with total annual benefits of more 
than $40 million.

Materials and design also figure into many cities’ heat 
plans. Just as glaciers reflect solar energy and cool the 
planet, white roofs reflect 80% of light, compared with 5% 
for standard dark roofs. A comparison of white and red 
roofs in Auckland found the lighter roof was 18°F cooler.

Roofs of grass and other vegetation similarly prevent 
heat absorption in buildings, a feature prominent in marq-
quee “sustainable” buildings, such as Singapore’s ParkR-
Royal hotel or Chicago’s City Hall. City dwellers have found 
that green roofs can muffle noise, too.

“Actually changing our urban environment to mitigate 
urban heat island impacts can take more time,” said Gilbert 
of Miami-Dade County. “Getting people knowing what to 
do when they start to feel heat stress is something we can 
address more short-term.”

There’s an irony to the Climate Impact Lab heat-mortalit-
ty work, with its granular focus on the power of adaptation 
to avoid deaths in places that can afford it. That, ultimately, 
is not the motivation for their research. The team instead 
set out to estimate, in dollars, how much damage every 
metric ton of emitted carbon-dioxide inflicts on the global 
economy. When the cost of carbon-dioxide is known, the 
thinking goes, governments can use it to write policy that 
prevents global heating.

Scientists have for decades pointed to only three poss-
sible responses to climate change: prevention of rising 
temperatures, adaptation to a much warmer world, and 
human suffering in the heat. The deadly extreme heat of 
2021 has put the focus on the suffering that comes to cities 
that aren’t ready or able to adapt. Source: bloomberg.com

Workers remove the body of a person who died during a 
heatwave in Paris on 16 Aug 2003. Source: bloomberg.com

https://static1.squarespace.com/static/586dfed8b3db2bba412a8919/t/5d33a948b5c4a100011cb82d/1563666897377/CS_Catalogue_of_Strategies_online.pdf
https://www.bloomberg.com/graphics/2021-extreme-heat-death-city-adaptation/?srnd=green
https://www.bloomberg.com/graphics/2021-extreme-heat-death-city-adaptation/?srnd=green
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How Ida dodged NYC’s flood defenses
Despite spending billions on adaptation, cities aren’t keeping up with climate change
September 2021 — Floods killed at least two dozen people as 

Hurricane Ida swept through New York, New Jersey, and Penns-
sylvania on the night of September 1. This devastation is on top 
of the 13 who died and the million who lost power when the 
storm hit Louisiana, Mississippi, and Alabama last weekend.

As the storm moved up the East Coast, New York City was hit 
particularly hard. Over three inches of rain fell in Central Park 
within an hour, breaking a record set just over a week before. 
Floodwaters turned parkways into canals and subway steps into 
waterfalls, leaving residents stranded or trapped. This despite 
billions of dollars the city has spent to improve its flood defenses 
since Hurricane Sandy in 2012.

Extreme storms are now becoming more common as climate 
change makes rainfall more severe, and storms will get worse 
with further warming. There’s still a lot that cities need to figure 
out to prepare for the resulting threats, which can range from 
flash floods to storm surges. Adapting will take time and mone-
ey—decades in some cases, and hundreds of billions of dollars. 
But climate change and adaptation efforts are running at differe-
ent speeds. Stormwater pipes, pumps, and other infrastructure 
aren’t built for intense storms fueled by climate change.“The 
problem is, we’re seeing these impacts and these changing 
storms faster, and adaptations are just not keeping pace,” says 
Lauren McPhillips, a hydrologist at Penn State University who 
studies urban flooding.

New York City has been relatively forward-thinking when it 
comes to preparing for floods, McPhillips says. For years, the city 
put in more permeable architecture, like green roofs and rain 
gardens, and upgraded pumps and drainage pipes. These imp-
provements intensified after Sandy. “We learned a lot of lessons 
from Sandy,” said New York governor Kathy Hochul in a press 
conference the morning after the storms. “We built back resili-
iency; our coastal shorelines are in much better shape than they 
had been. But where we have a vulnerability is in our streets.”

Sandy looms large in any discussion about flooding in New 
York City. But the difference between the 2012 hurricane and 
Ida illustrates the complex flood threat the city faces from clim-
mate change. Sandy caused an intense storm surge, where the 
ocean rushed into the city. Ida dumped inches of water all over 
the city in a short time—a problem that sea barriers and other 
coastal protections can’t solve.

While New York City and other coastal areas are more vuln-
nerable to sea-level rise, any urban area can experience what’s 
called pluvial flooding, the kind caused by rainfall. “The way 
we’ve developed New York City has caused the flood problem,” 
says Timon McPhearson, a researcher in urban climate resiliency 
at the New School and a member of the New York City Panel on 
Climate Change.

Impervious surfaces like concrete cause water to rush downh-
hill rather than sink into the ground as it might in grasslands or 
forests. And if enough water runs together, the consequences 
can be deadly.

With the input of researchers like McPhearson, New York City 
has developed plans to improve its defenses against storm-
caused flooding. A forward-looking stormwater resiliency plan 

released in May 2021 included an assessment of flood risk across 
the city and proposed solutions ranging from social strategies, 
like educating local city councils on flood risks, to engineering 
techniques such as more green roofs and rain gardens.

And the city’s Department of Environmental Protection is 
considering plans for areas that are hit especially hard during 
the most intense storms. The Cloudburst Resiliency study, comp-
pleted in 2018, examined strategies to deal with extreme rain 
events. Pilot plans in a frequently flooded area in Queens include-
ed green infrastructure like floodable park walkways, as well as a 
basketball court designed to hold water during major flooding.

But carrying out these or any other stormwater management 
solutions would require major funding, and some would require 
a decade to engineer. “We need to literally redesign the city to 
solve the problem,” McPhearson says. And he expects the price 
tag to be hefty—likely hundreds of billions of dollars. In some 
cases, he says, the research already suggests how to protect the 
city against flooding, but getting together the money and politic-
cal will to act is still a hurdle.

In the meantime, floods will continue to kill. More people die 
in floodwaters than from any other effect of a hurricane, says 
Anne Jefferson, a hydrologist at Kent State University. And vuln-
nerable people are the most likely to be harmed or killed by 
flood damage. At least eight people who died in the storm in 
New York City were living in basement apartments, some of 
them illegal, which tend to be less expensive than those above 
ground. Engineering solutions can help decrease some of the 
harm caused by some flooding in cities. But right now, those 
solutions are moving slowly, and millions will remain in harm’s 
way as climate change races ahead.

Ultimately, if warming continues, future storms will likely 
get even worse. And limiting future damage will require a 
range of solutions: ecological, social, legal, and engineered. 
But Ida, along with the plethora of other climate disasters this 
year, from wildfires to extreme heat, has made it exceedingly 
clear: climate change is no longer a future problem to avoid. 
It’s happening now, and we’re just trying to keep up. Source: 
technologyreview.com

Rain from Hurricane Ida floods the basement of a fast food 
restaurant in the Bronx. Source: technologyreview.com

https://www.technologyreview.com/2021/09/03/1034315/ida-dodged-nyc-flood-defenses-climate-change-storm/
https://www.technologyreview.com/2021/09/03/1034315/ida-dodged-nyc-flood-defenses-climate-change-storm/
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National Defense Academy of Japan 

How much do urban green spaces cool cities at night?

Several observation projects were carried out in Tok-
kyo to understand the benefits of green spaces for hum-
man thermal environment in cities. Results spanning a 
total of 16 years give us suggestions for how to adapt 
urban areas to better cope with future climate.

The hot environment in cities is becoming a sign-
nificant threat to human health. More than 90,000 
people affected by heat strokes needed medication in 
the summer of 2018 in Japan, many of which experie-
enced a heat stroke even at night (Japanese Ministry 
of Environment, 2018). Urban green spaces could be a 
countermeasure for this urban thermal environment 
because green parks in towns and cities have lower 
air temperatures than the surrounding built-up areas, 
especially in summer (e.g., Shashua-Bar and Hoffman, 
2000). This phenomenon is known as the green ‘cool 
island’ effect. The cooler air in the park flows out to 
the surrounding built-up area by the ‘park breeze’ (Elia-
asson and Upmanis, 2000) and cools the city. 

We carried out several observational projects to und-
derstand the cool island effect in large parks during 

summer nights in Tokyo. This article introduces these 
projects and adds perspectives for urban planning 
based on the observation results. Most of this article 
discusses the nocturnal cool island.

The projects were carried out in two urban parks in 
the central part of Tokyo (Fig. 1). One was Shinjyuku 
Gyoen (0.6 km2), which was presented in Sugawara et 
al. (2021, hereafter S21) and another was Shirogane 
(0.2 km2, officially the park of Institute of Nature Study) 
in Sugawara et al. (2015, S15). These parks have differe-
ent features. Gyoen is located on the flat terrain, and 
has large grass fields and some wooded areas where 
average tree height is 15 m. Shirogane is on a slope 
and covered with trees (14 m high).

1. Cold air flows out from the park to the surroundii
ing city

A park’s cold air flows out into the surrounding city, 
and its travel distance in the urban area should be 
considered when evaluating the benefits of cool isl-
lands in urban planning. The travel distance expresses 

Figure 1. Photos of two parks where the projects were undertaken: a) Shinjyuku Gyoen and b) Shirogane.

mailto:hiros@nda.ac.jp
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the area of influence of the park and relates it to the 
number of people benefitting from the park cold air. 
The maximum distance reached was 200 m at Gyoen 
(Fig 2, Narita et al., 2004, hereafter N04). In the urban 
area north of the park (X = 700–800 m in Fig. 2), the 
cooling effect was greater when the location was on 
the leeside of the park (southerly winds) than on the 
upwind-side (northerly winds), indicating that this 
temperature distribution is formed by the flow out of 
the park. Observations in Shirogane showed that the 
travel distance of cold air increased on the lower side 
of the slope, with the maximum distance being 450 m 
(S15).

Wind transports the park’s cold air into the city. 
However, even in calm conditions cold air flows out 
from the park towards the surrounding city by itself 
on a local scale. This is called a ‘park breeze’. The park 
breeze has a divergent flow pattern in which cool air 
flows out in all directions (Fig. 3). The physical mechan-
nism behind this flow is the gravity current (Shimps-
son, 2007), in which the cooler park air goes under the 
warmer town air by the density gradient (S21). Figure 
4 shows an example of the air temperature distribut-
tion during a calm night. Although the travel distance 
is smaller than the advection cases in Fig. 2, there is a 
very sharp change in the air temperature.

2. How much does the park cool the city?
Public understanding of the cooling phenomena by 

urban green spaces is necessary in urban planning to 
promote urban greening and/or preservation of existi-
ing green areas. During opinion-exchange meetings 
with the local citizens, we (scientists) are often asked; 
“How much does the park cool the town?” and “How 
many room-air-conditioners are comparable to the 
green cooling?” To answer these questions, it is nece-
essary to evaluate the cooling phenomena in terms of 
units of heat (Watt or Joule).

Based on our observations, we obtained two ans-
swers. The first pertains to the cold (heat) stored in 
the park. The air temperature difference between the 
park and the surrounding city (cool island intensity; 
CII) is related to this stored heat, although the results 
shown in Fig. 2 are only at the pedestrian level. The 
stored heat amount can be calculated as the vertical 
integration of the horizontal temperature difference, 
and the depth of the cold air in the park is required in 
this calculation. Our tethered balloon measurements 
in Gyoen showed that the park cold air reached 50 
m above the ground (Fig 5). The stored heat was calc-
culated as 49,903 J m-2 at a specific night, which corr-
responds to 10% of the net radiative loss (cooling) in 
the park. This amount of cold heat can cool the town 

Figure 2. Air temperature distribution along the transect line across Shinjyuku Gyoen park (between 
P5 and X4 in Fig. 3). Y axis is the temperature difference between the park and the town normalized by 
the difference in spatial average between the park and the town. Note that this figure includes data 
from both day and night (N04).
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by 4°C if the cold air spreads to 200 m at a depth of 
10 m in the town area (see S21 for details of this calc-
culation). This 4°C decrease is significant as compared 
to the typical heat island intensity, showing great pot-
tential for further town cooling by the park. Therefore, 
urban planning should consider better use of this cool 
air stored in the park, for example in street design, to 
facilitate outward cold air flow towards town.

The second answer to these questions is the amount 
of cold (heat) that the park actually provides to the city. 
This answer does not include the stored heat in the 
park, which is the previous evaluation, but includes 
the advected heat to the city. We evaluated this cooli-
ing amount using heat budget analysis in Shirogane. 
The resulting heat amount was correlated to the rad-
diative net loss in the park, with the ratio of 0.83. This 
means that the park used 83% of cold air generated 
by radiative cooling to cool the city, and the remaini-
ing 17% was used to cool the park itself. The average 
cooling amount was 7.8 MW for the entire park area. 
To achieve the same amount of cold air (S15), 2600 
room air conditioning units would be required.

These two evaluations suggest that CII may not 
always be an adequate index to assess the value of 
urban green spaces. The cool island intensity does 
not represent the full function of the park cooling 
as this intensity is the temperature difference which 
does not account for the air mixing around the park 
boundary. For example, the cold air flowing out from 
the park cools the city air by mixing, and most of the 
instruments, such as normal-response thermometers, 
are unable to identify this cooling and they measure 

Figure 3. Map of Shinjyuku Gyoen and measurement 
points in N04. Yellow arrows indicate wind direction measg
sured by sonic anemometers at 05:00 on 5 August 2000.

the balanced state of the air after mixing. Similar phen-
nomena must occur for the advected air in the park. 
The cool island intensity does not include this heat 
exchange. Therefore, even in a park with a small CII, 
there is a possibility that cold air generated in the park 
flows out almost completely towards the town and 
significantly benefits city cooling (see S15 for details).

Figure 4. Air temperature distribution at Shinjyuku Gyoen on a calm night (N04).
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3. How about in winter? Is the park also cooler?
Mitigation of the urban thermal environment in 

summer is clear; however, how about in winter? If the 
green park is still cooler in winter, it should be conside-
ered as a negative factor for the human thermal env-
vironment in urban planning. The benefits and costs 
of urban green areas should be evaluated throughout 
the year, and there is a possibility that urban green are-
eas do not give us a net benefit over a whole year.

Our long-term measurements showed that CII dec-
creased in winter (Fig. 6). In some cases, a negative CII 
in which the park was warmer than the surrounding 
city can be seen, although the negative CII was not stat-
tistically significant compared to the spatial variation 
of air temperature in the city. The physical mechanism 
of this seasonal variation in CII has not been fully und-
derstood, which is a topic for future research.

Figure 5. Air temperature profile measured in the park 
(Gyoen) and surrounding town (S21).

Figure 6. Seasonal variation of air temperature difference between the park (Shirogane ) and the surrg
rounding urban area (S15).
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4. Conclusion
Figure 7 illustrates the green cool island at night 

with the observed values. The travel distance and temp-
perature difference could depend on many factors 
such as climate, plant species, urban morphology (e.g., 
street size and orientation), and so on. These relations-
ships could be a topic for future research.

This article introduces our urban green projects and 
presents some perspectives for urban planning. Green 
areas in cities tend to decrease as a result of urbanizat-
tion. However, they can provide a better thermal envir-
ronment, which requires proper scientific assessment. 
In Tokyo, there are many green areas on sloped terrain. 
Some of these areas are left undeveloped because of 
high costs. While these areas may not show significant 
benefits in traditional urban planning, they are signific-
cantly beneficial for combating urban heat island phen-
nomena, which is a significant threat to public health.

These projects were initiated by Prof. Takehiko Mik-
kami (Tokyo Metropolitan University) who presented 
the cool island study at the first stage of research (Mik-
kami, 1982), and Prof. Ken-ichi Narita (Nippon Institute 
of Technology), whose skill in measurement and sense 
of physics was essential in the projects. Prof. Tsuyoshi 
Honjo (Chiba University) provided valuable contrib-
butions in the plant ecology and urban landscape in 
these projects.
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‘Surface’, ‘Satellite’ or ‘Simulation’:
Mapping Intra-urban Microclimate Variability in a Desert City

Methods
The application of the three methods to describe the 

microclimate was demonstrated for the city of Be’er 
Sheva in the Negev Desert of Israel (31°15’N, 34°47’E, 
elevation 260m, population about 200,000). The study 
compared the surface skin temperature obtained from 
satellite thermal images with co-temporal canopy laye-
er air dry bulb temperature (DBT) records obtained by 
means of vehicle traverses and with computer simulat-
tion using the Canyon Air Temperature (CAT) model.

Surface: An automobile traverse comprised two routes 
crossing representative landscapes and land use categor-
ries including parks, the central business district (CBD) 
and streets with different aspect ratios (H/W). Temperat-
ture measurements were made at 5-second intervals 
using thermocouples in mechanically aspirated screens 
approximately 50cm above the car roof. GPS was used to 

This report is based on: Zhou B., Kaplan S., Peeters A., Kloog I. and Erell E. (2020) ‘Surface’, ‘Satellite’ or ‘Simulation’: 
mapping intra-urban microclimate variability in a desert city. International Journal of Climatology, 40 (6):3099-3117.

Introduction
Cities are characterized by high heterogeneity of built 

form, land use and land cover, all of which contribute to 
diverse microclimate effects. As urban planners and city 
authorities seek to address the effects of historic envir-
ronmental degradation and the potential consequences 
of global climate change, detailed mapping of the spatial 
and temporal variability of a wide range of indicators is 
becoming increasingly important. The three most comm-
mon methodologies − in-situ measurements (transects 
or point measurements), remote sensing, and model 
simulations − are summarized in Table 1.

The objectives of this study were (a) to compare and 
contrast the three different methods for evaluating the 
thermal dynamics of a complex urban environment; and 
(b) to add to the relatively small sample of studies on the 
microclimate of desert cities.

Table 1: Methods of obtaining urban temperature. 

SURFACE SATELLITE SIMULATION 

Spatial scale and 
resolution 

Limited number of points, 
microscale (1–104 m2)

Sensor-dependent, micro- to 
local-scale (105-107 m2) Model dependent

Temporal resolution Single data point for each 
stop on traverse

Continuous (geostationary) 
orperiodic (polar orbiting) Model dependent

Level Screen level (1.5-2 m) Skin level (LST) No constraint

Parameters Most meteorological, 
limited by equipment

LST, reanalysis of some other 
met. variables

All meteorological, 
model dependent

Weather conditions No restriction Clear sky only All weather

Surface features Accessible (by car, bicycle 
or foot) Surfaces exposed to the sky Model dependent

Applications Model validation ‘Backcasting’, epidemiology Scenario testing, 
prognostic
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Figure 1.

mark time and location. Intra-urban temperature differe-
ences were referenced to the Israel Meteorological Serv-
vice (IMS) weather station near the center of the city.

Satellite: Thermal images at night (ASTER, 90m spatial 
resolution, about 22:00 local time) and daytime (LANDS-
SAT-8, 30m resolution, at about 10:00) were processed 
using ENVI and ArcGIS (10.4). The procedure included 
re-projecting, clipping data to the defined study area 
and converting Digital Numbers (DN) to brightness 
temperature in Kelvin. A 20m resolution SENTINEL ima-
age was used to classify the area into 4 Land-Use/Land-
Cover classes: Roads, buildings, vegetation and bare soil. 
The brightness temperature was then converted to land 
surface temperature (LST) using a classification-based 
emissivity method. To highlight the intra-urban surface 
temperature variability, the Surface Urban Heat Island 
(SUHI) was estimated by subtracting the average LST of 
the desert from each urban pixel in the scene.

Simulation: The Canyon Air Temperature (CAT) model 
(Erell and Williamson, 2006) calculates a representative 
air temperature in an urban canyon from measured met-
teorological parameters at a reference station exposed to 
the same meso-scale conditions. Model inputs are limite-
ed to meteorological parameters monitored routinely at 
standard weather stations, and a rudimentary description 
of the geometry and materials of the two sites. The prese-
ent version of CAT, extended from Kaplan et al. (2016), 
employs automated procedures to link inputs from a GIS 
database and remote sensing products to 90x90m2 grid 
cells covering the whole city (Fig. 1). Moisture advection 
is modeled using a simplified source-area model that ass-
signs a wedge-shaped source area upwind of each grid 
point and is updated at each time step. A surface energy 
balance is then solved for both the reference site and 
each of the urban locations. Variable ground moisture is 
modeled following Leaf and Erell (2018). Anthropogenic 

Figure 1. Spatial distributions of selected CAT input parameters: (a) building height, (b) street width, (c) street 
orientation, (d) albedo, and (e) vegetation fraction. The parameters in the upper panels (a)–(c) are derived from 
a building footprint geodatabase.
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heat input for each grid cell accounts for building-related 
emissions using hourly air temperature to estimate heat 
loss by conduction and convection, as well as heat ejecte-
ed by air-conditioners, and traffic-related emissions ass-
signed according to street dimensions following a typical 
diurnal profile at hourly intervals. Regional weather data 
to drive the model were obtained from the IMS station at 
Nevatim, about 7 km southeast of the city center.

Results
The city of Be’er Sheva and its vicinity were divided 

into a total of 10,400 (100 × 104) grid cells of 90m × 90m. 
The linear spaces (‘streets’) identified automatically by 
means of a procedure developed for the purpose (see 
full paper and Supplementary Material) were aggregate-
ed to derive a representative street width and orientat-
tion for each grid cell.

Surface
Figure 2 shows the route taken by one of the vehicle 

traverses between 10:00-10:30. Intra-urban differences 
in DBT were ~3oC. The warmest area was the CBD, while 
a residential area to northwest (MSD) was cooler. A light 
industrial zone with low-rise buildings (EMK) was clearly 
warmer than the park adjacent to it to the north (RVP). 
The park, featuring extensive lawn and numerous trees, 
was the coolest point along the traverse.

Satellite
Figure 3 demonstrates the variability of surface skin 

temperature (LST) in the city and its vicinity by means of 
nighttime ASTER (a) and daytime Landsat-8 (b) images, 
respectively.

Night-time surface skin temperature shows a SUHI of 
4–5oC, in contrast to a cool island of similar magnitude in 
mid-morning. The bare desert soil (loess) in the suburbs 
and urban periphery has a low thermal capacity and 
consequently exhibits large changes in temperature − 
cooling down rapidly after sunset but also heating up 
very rapidly after sunrise.
Simulation

The CAT model was used to generate urbanized  
weather for 90 x 90m2 grid cells covering the whole city 
of Be’er Sheva  for the entire year of 2016 at hourly int-
tervals. The simulations were validated using Nevatim as 
the reference station and the IMS station in the city as 
the objective: simulated DBT (hourly for the entire year) 
had a mean error of -0.02oC with MSE = 0.76oC.

The (modelled) nocturnal urban heat island of Be’er 
Sheva is often followed by weak daytime cool island as 
exposed desert surfaces heat more rapidly than higher 
thermal mass urban surfaces. The nocturnal heat isl-
land is well developed in winter, but more modest in 
summer.  

Figure 2. Route taken by one of two vehicle traverses in Be’er Sheva.  Colour coding refers to the differences in 
air temperature relative to the IMS weather station located near the middle of the city. The blue rectangle (surrg
rounding irrigated crops) and circle (highlighting major road interchange)  in the inset indicate features visible 
on thermal images in Figure 3.

https://rmets.onlinelibrary.wiley.com/doi/full/10.1002/joc.6385
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Figure 3. Surface kinetic temperature captured by (a) the ASTER sensor at 90m resolution for night-time at 
about 22:00 local time July 30, 2012; and (b) the Landsat-8 satellite at 30m resolution (resampled) for daytime 
at about 10:00 local standard time July 28, 2016. The dashed rectangle, solid rectangle, and dashed circle mark 
an irrigated jojoba farm; a cemetery, which is bare and devoid of vegetation, and thus behaves rather like open 
desert; and a road junction, respectively, which exhibit abnormal temperature patterns contrasting with their 
surroundings.

Figure 4. Spatio-temporal pattern of modelled surface air temperature at 6-hour intervals on a typical winter 
day (January 20, 2016) and summer day (July 28, 2016), grouped in daytime (LT1000 and 1600) and night-time 
(LT2200 and 0400). The UHI intensity is defined as the temperature difference relative to the rural reference 
measurement.



Urban Projects 17

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Discussion and conclusions
The presence of a daytime surface (LST) heat island acc-

companied by a weak canopy layer cool island, while not 
entirely surprising, underline the need for further study 
of desert cities, which often behave differently to cities 
in temperate or tropical locations. 

We find that the results obtained by different methods 
used for evaluating the urban climate might not always 
be entirely consistent with each other. Consequently, 
while we do not necessarily rule out conclusions and 
suggestions drawn from studies based exclusively on a 
single method, we suggest that such studies should be 
interpreted much more carefully. As our study has demo-
onstrated, urban–rural differences in LST obtained by 
remote sensing may be substantially larger than concurr-
rent differences in canopy layer air temperature, at night 
as well as in daytime. In particular, differences in vegetat-
tion cover among urban neighborhoods that are clearly 
visible in images of LST may generate only moderate diff-
ferences in air temperature. 

Computer simulation at appropriate scale may be able 
to bridge the spatial gap between surface based in-situ 

measurements, which are inherently local, and remote 
sensing data, which cannot resolve all thermal fluxes. The 
study demonstrates an innovative GIS-based, bottom-up 
approach to generating the required inputs for high-resol-
lution modeling. The method to derive urban geometric 
parameters relies on several input layers of moderate resol-
lution, such as land cover, albedo, and building footprints, 
which are all available from publicly accessible sources.
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Rethinking urban heat − risk and adaptation options 
across socioeconomic groups in Bonn, Germany

Insights from a household survey under the “Future-oriented Vulnerability and Risk 
Analysis as Instrument to Support Urban Infrastructure Resilience – ZURES” project

Although scenarios for changes in the climate sign-
nal are standard in assessing climate change and corr-
responding adaptation strategies, future changes of 
societal vulnerability are hardly taken into account. In 
addition, people and their socio-economic conditions 
have so far played at best a subordinate role in the des-
sign and implementation of risk assessments and res-
spective adaptation options. In this respect, the ZURES 
project aimed to innovate risk assessments by linking 
societal vulnerability to climate change impacts embedd-
ded in the broader socio-economic change processes of 
urban areas. As part of a project consortium  and comp-
prising other actors from academia, the private sector, 
and policy, UNU-EHS led the development of conceptual 
analysis and evaluation schemes for urban vulnerability 
scenarios as well as a large household survey to assess 
risk and adaptation options in Bonn.

Notably, numerous studies analysing urban heat risk 
have been conducted. However, most of them either 
have a strong focus on the hazard component, e.g. ass-
sessing magnitude and frequency of (future) extreme 
heat events or diving into specific aspects of vulnerabili-
ity, such as heat susceptibility related to health condit-
tions (Estoque et al., 2020). Comparably little research foc-
cuses on assessments that consider, compare, or weight 
a broad range of heat risk factors such as health, behavi-
iour, age, economic or housing conditions. 

Accordingly, there is little research on the developm-
ment of analytical risk assessment frameworks for urban 
or sub-urban scales. Even in well-researched areas like 
European cities, where impacts of heat are projected to 
increase in the future, no such analytical risk assessment 
framework exists. This is even despite the record hot 
summers of 2018 and 2019, which triggered research 
into possible adaptation measures (Beckmann and 
Hiete, 2020). Consequently, the household survey and 
the underlying analytical framework presented here are 
seen as a step to close this gap.

Household survey 
The survey sought to understand how contextual fact-

tors such as housing characteristics and climatic factors 
interact with individual factors such as attitudes and 
awareness of urban dwellers. In line with recent evolutions 
in risk debates, our study adopted an integrated perspect-

The ZURES project was financed by the German 
Ministry of Research and Education under its initiatb
tive on sustainable transformation of urban regions 
from 2016-2019. The consortium, led by the University 
of Stuttgart, consisted of the Technical University of 
Dortmund, the cities of Bonn and Ludwigsburg, a privb
vate sector partner from urban planning and climate 
modelling and the United Nations University - Institute 
for Environment and Human Security (UNU-EHS).

The project aimed at developing new methods and 
instruments for a future-oriented urban vulnerabilib
ity and risk assessment regarding heat stress. Besides 
concentrating on future shifts in natural hazard pattb
terns around heat stress, it especially focused on shifts 
in socio-economic vulnerability, resulting from socieb
etal transformation processes.

Among others, UNU-EHS led the development of 
conceptual analysis and evaluation schemes for urbb
ban vulnerability scenarios as well as the vulnerability 
assessment in the city of Bonn.

This article summarizes the recently published papb
per ‘Rethinking urban heat stress: Assessing risk and 
adaptation options across socioeconomic groups in 
Bonn, Germany’, available at: https://doi.org/10.1016/
j.uclim.2021.100857.

tive that considers risk to be driven by the interplay of 
various political, environmental, economic and social fact-
tors (Turner et al., 2003; Birkmann et al., 2013; IPCC, 2014). 
Specifically, we followed the conceptualization proposed 
by IPCC (2014), in which risk results from the interaction 
of hazard, exposure and vulnerability (drawing on earlier 
work by Wisner et al. (2004) and others). 

The survey was conducted in the city of Bonn, which 
increasingly faces climatic and socio-demographic press-
sures contributing to growing heat stress. It was designed 
to learn more about residents’ experiences with heat 
stress and efforts to cope and adapt, and was conducted 
May-September 2018 in three city districts that already 
face high exposure to heat and that are characterised by 
comparatively dense development in their cores. The sel-
lection of the districts was based on the results of the clim-
mate analysis carried out by GEO-NET in the ZURES proje-
ect, which was able to forecast comparatively high and 

https://doi.org/10.1016/j.uclim.2021.100857
https://doi.org/10.1016/j.uclim.2021.100857
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future increasing heat loads in both areas (Bundesstadt 
Bonn, 2020d). Overall, 688 responses were collected. Res-
sults were analysed along seven socio-economic groups 
(Figure 1).

Key findings
Non-surprisingly, results indicate that all socioeconomi-

ic groups are at risk of urban heat stress, though to differi-
ing extents and for different reasons. Therefore, the study 
demonstrates the need to take a deeper look at the differe-
ent risk components, as they vary greatly across groups.

Exposure was lowest in older age groups (see Figure 
2), which are usually considered to be at highest risk 
from urban heat. This results from comparatively better 
housing conditions and a high potential to adapt their 
behaviour to heat, as they are usually no longer part of 
the working population and thus not restricted by fixed 
working hours. In contrast, exposure of younger popul-
lation groups is highest, as they frequently use public 
transport which is considered very uncomfortable duri-
ing hot periods, and often live in poorly heat-adapted 
housing. As a result, Students and Young Professionals 

Figure 1. Overview of socioeconomic groups and respective categorization criteria and distribution.

Figure 2. Exposure across socioeconomic groups (abbreviations and colour schemes as introduced in Figure 1). Absolg
lute values (%) represented through size of the bubbles, while relative, normalized values are portrayed through the 
position of the bubbles on the x-axis. 
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are more exposed due to their climate-friendly behavi-
ioural practices. However, these groups are not necess-
sarily on the radar of urban decision-makers. Although 
usually lower exposed, families with young children ind-
dicated a lack of adaptation of behaviour to heat stress, 
likely resulting from fixed schedules, which significantly 
increases their exposure.

Results on vulnerability provide a less clear picture. 
The age groups above 65 were most susceptible and 
had comparatively low adaptive capacities (see Figure 
3). There is a sizable lack of adaptive capacity for the two 
indicators of adaptation propensity, partly because ada-
aptation is considered as the responsibility of younger 
generations. 

Figure 3. Lack of coping capacity (top) and adaptive capacity (bottom) across socioeconomic groups. Absolute values 
(%) represented through size of the bubbles, while relative, normalized values are portrayed through the position of 
the bubbles on the x-axis.
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Students and Young Professionals are almost opposite of 
older age groups for most vulnerability components. They 
are among the least susceptible but face a high lack of copi-
ing and partly adaptive capacity. Rental status and comparab-
bly low financial means to implement adaptation measures 
limit their comparably high intention to adapt (see Figure 3). 
Students in particular are more likely to be on low or fixed 
incomes, contributing to their lower capability despite high 
willingness to self-fund adaptation measures.

The same is true for most middle-aged households, with 
the exception of Families with young children which are, 
along with the elderly, usually considered a high-risk group 
in the literature. However, besides slightly higher susceptibili-
ity, overall vulnerability is at a comparable level across Single 
and Couple Households, Families and Other Large Househ-
holds. Lack of coping and adaptive capacities are all at mode-
erate levels, ranging between younger and older groups. As 
mentioned, Families state a low willingness to adapt their 
behaviour to heat, which also increases their lack of coping 
capacities.

Recommendations and outlook
Overall, each of the assessed socioeconomic groups has 

particular strengths and weaknesses related to their coping 
and adaptive behaviour. Though older population groups 
have heightened susceptibility, their overall risk may be at 
least in part offset by high coping and adaptive capacities. 
In contrast, younger respondents are more exposed but also 
displayed high risk awareness, indicating that they were 
more likely to alter their behaviour to adapt to a future envir-
ronment in which heat waves are more of a problem. Howe-
ever, they might not be able to make necessary changes due 
to lower quality living conditions and lack of financial means, 
resulting in an adaptation gap in a time when rapid action is 
needed.

On a higher level, our results reveal that vulnerability and 
exposure are strongly linked to socioeconomic conditions and 
that, in general, lower income is associated with higher risk. 
Another key pattern is the link between awareness and attit-
tude and risk. Low awareness and negative attitude towards 
engaging in adaptation and important impeding factors that 
increase risk. This indicates that offering only financial incent-
tives may not be enough. Instead, likelihood of success needs 
to be bolstered by group-specific interventions.

This study has shown how important it is to more precisely 
capture the patterns of urban heat risk across different socioe-
economic groups, which so far have rarely been analysed in 
a systematic way. Urban residents who do not fall into “class-
sical risk groups” are affected by heat stress in ways that may 
not be accounted for in current policy measures and commun-
nity outreach strategies. Key take-aways from the study are:

1) An analytical framework assessing different risk compon-
nents provides a more nuanced picture of the different chall-
lenges socioeconomic groups are facing

2) All socio-economic groups perceived being impacted 
by heat stress, including younger age groups, and were 

found to be at risk
3) It is important to look at all urban inhabitants instead of 

focussing on a few groups exclusively – usually young child-
dren and elderly

In a nutshell, to adapt cities to heat, it is not enough to 
know which parts of a city are getting hotter; policy-makers 
and urban planners need to know and consider which groups 
are most likely to experience heat stress, the underlying causa-
al factors, and what the individual scope for action is.
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 Special Report

Training school on “Nature-Based Solutions and Climate-Sensitive 
Urban Design” held in Novi Sad, Serbia

From September 20th to 24th 2021, the Novi Sad 
“Nature-Based Solutions & Climate-Sensitive Urban 
Design” training school was held at the University of 
Novi Sad, Serbia. The school was organized by the Novi 
Sad Urban Climate Research Team and supported by 
the International Association for Urban Climate (IAUC), 
the COST Project “Circular City” and the Department of 
Geography, Tourism and Hotel Management (Faculty of 
Sciences, University of Novi Sad). In total, 45 participants 
from 20+ countries were working and networking intens-
sively during the five days in Novi Sad. 

The main topic of the school was related to Nature-
based Solutions (NBS) and climate-sensitive urban des-
sign that can help to limit the impacts of climate change, 
enhance biodiversity, improve environmental quality 
and save resources while contributing to economic act-
tivities and social well-being in urban areas. These app-
proaches have the potential to provide multiple benefits 
across a range of sustainability challenges facing cities.

In order to access the potential of NBS, theoretic-
cal knowledge, critical thinking and practical skills are 
needed for young researchers and PhD students in their 
future work and development. This training school prov-
vided theoretical and technical knowledge as well as 
hands-on skills to interested trainees in order to investig-
gate opportunities and challenges for NBS implementat-
tion in climate-sensitive urban design and planning. The 
critical areas covered during the training school were:

• Assessment and application of modelling tools for 
NBS implementation in urban environment. For this purp-
pose, trainees worked in modeling software ENVI-Met 
and RayMan with Tobi Eniolu Morakinyo and Dragan 
Milosevic as members of IAUC. Furthermore, trainers 
were introduced to PALM-4U model by Jan Geletič (IAUC 
member) and also worked in Rhino, ArcGis Pro and R 
Studio in order to enhance their skills related to climate 
science in urban areas.

• In addition to hands-on experience in different softw-
ware, trainees learned about IAUC’s main aims, memb-
bership and activities (presented by Stevan Savic, IAUC 
member). Julie Futcher and Csilla Gal (IAUC members) 
gave interesting presentations regarding the Urban Clim-
mate Rules. Trainees also learned about the possibilities 
of NBS and climate-sensitive urban design in different 
regions and climates as well as for different urban chall-
lenges (e.g., heat stress reduction, energy savings, air 
pollution mitigation, etc.)

• Organizers, trainers and trainees decided to work tog-
gether in the future on research and review papers as well 
as to cooperate on future projects. Among the trainees, 
especially active were IAUC members Jelena Dunjić, Adi-
itya Rahul, Pavel Konstantinov, Marcel Gangwisch, Matteo 
Migliari, Benjamin Obe, İdil Kanter Otçu and Milica Lukić.

The Novi Sad Urban Climate Research Team plans to org-
ganize the 2nd edition of the Novi Sad Nature-Based Sol-
lutions & Climate-Sensitive Urban Design training school 
in August 2022. We are looking forward to organizing this 
event together with IAUC and hope that even more IAUC 
members will join it.

Thank you, IAUC!

Dr. Dragan Milosevic
on behalf of the organizing team 
dragan.milosevic@dgt.uns.ac.rs

mailto:dragan.milosevic@dgt.uns.ac.rs
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 Special Report

The 5th IAUC webinar was  held on September 8, 2021. 
Its theme was thermal remote sensing of urban climates, 
and it explored the growing use of thermal remote sensi-
ing in urban climate research while detailing fundament-
tal definitions and applications of this methodology.

The seminar featured two thought leaders, discussi-
ing the state-of-the-art and future directions of deployi-

5th IAUC Webinar – Thermal remote sensing of urban climates
ing remotely-sensed data in urban climate research. The  
talks were given by Professor Benjamin Bechtel (Ruhr-
University Bochum) on “Challenges of global SUHI analys-
sis” and by Professor James Voogt (University of Western 
Ontario) discussing “(In)complete urban surface tempera-
atures”. The talks were followed by a lively Q&A session 
and discussions.

The full video recording of the webinar is available here: 
https://bit.ly/2X2TGzv

In addition, the full video recordings of previous IAUC webinars in the Urban Climate Webinar Series 
are available on the newly released IAUC YouTube channel:

https://www.youtube.com/watch~InternationalAssociationforUrbanClimate

Prof. James Voogt (University of Western Ontario) discg
cussed the importance of urban surface temperatures, 
and the challenge of obtaining a “complete” temperatg
ture values for three-dimensional urban terrain which 
are not fully captured by remotely sensed views from 
any single perspective.

Prof. Benjamin Bechtel (Ruhr-University Bochum) addg
dressed some of the misunderstandings between the 
urban climate and remote sensing communities regg
garding the surface urban heat island (SUHI),  emphasg
sizing that most  satellite-based studies essentially see 
the three-dimensional urban surface as “flat.”

https://bit.ly/2X2TGzv
https://www.youtube.com/watch?v=MNmpbRSgTds&list=PLe5Q2ccLTCYaMN65IgaKxFTX11nNH3Pgm&ab_channel=InternationalAssociationforUrbanClimate


Bibliography 24

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Recent Urban Climate Publications
Abbate S, Di Paolo L, Carapellucci R, Cipollone R (2021) 
Carbon uptake dynamics associated to the management 
of unused lands for urban CO2 planning. Renewable Eneb
ergy 178 946-959.
Acosta MP, Vahdatikhaki F, Santos J, Hammad A, Doree 
AG (2021) How to bring UHI to the urban planning table? 
A data-driven modeling approach. Sustainable Cities and 
Society 71 102948.
Addas A, Maghrabi A (2021) Role of Urban Greening 
Strategies for Environmental Sustainability-A Review 
and Assessment in the Context of Saudi Arabian Megacit-
ties. Sustainability 13 6457.
Aguilera Benito P, Piña Ramírez C, Viccione G, Lepore 
E (2021) Ventilation for Residential Buildings: Critical 
Assessment of Standard Requirements in the COVID-
19 Pandemic Context. Frontiers in Built Environment 7 
656718.
Aliabadi AA, Moradi M, McLeod RM, Calder D, Dern-
novsek R (2021) How Much Building Renewable Energy 
Is Enough? The Vertical City Weather Generator (VCWG 
v1.4.4). Atmosphere 12 882.
Almeida A, Liberalesso T, Silva C, Sousa V (2021) Dynamic 
modelling of rainwater harvesting with green roofs in 
university buildings. Journal of Cleaner Production 312 
127655.
Alvarez I, Quesada-Ganuza L, Briz E, Garmendia L (2021) 
Urban Heat Islands and Thermal Comfort: A Case Study 
of Zorrotzaurre Island in Bilbao. Sustainability 13 6106.
An J, Lv H, Xue M, Zhang Z, Hu B, Wang J, Zhu B (2021) 
Analysis of the Effect of Optical Properties of Black Carb-
bon on Ozone in an Urban Environment at the Yangtze 
River Delta, China. Advances in Atmospheric Sciences 38 
1153-1164.
Anand A, Phuleria H (2021) Modeling indoor exposure 
to PM2.5 and black carbon in densely populated urban 
slums. Building and Environment 200 107940.
Ananthavel A, Mehta S, Reddy T, Ali S, Rao D (2021) Vertic-
cal distributions and columnar properties of the aerosols 
during different seasons over Kattankulathur (12.82oN, 
80.04oE): A semi-urban tropical coastal station. Atmosb
spheric Environment 256 118457.
Anjos M, Lopes A (2019) Sea breeze front identification 
on the northeastern coast of Brazil and its implications 
for meteorological conditions in the Sergipe region. Theob
oretical and Applied Climatology 137 2151-2165.
Anjos M, Lopes A, Lucena AJd, Mendonca F (2020) Sea 
Breeze Front and Outdoor Thermal Comfort during Summ-
mer in Northeastern Brazil. Atmosphere 11 1013.
Aquino-Martinez LP, Quintanar I A, Ochoa-Moya CA, Dan-

The Bibliography Committee

Lilly Rose
Amirtham

Huidong
Li

Pravin
Bhiwapurkar

Peter
Crank

Rohinton
Emmanuel

Lech
Gawuc

Rafiq
Hamdi

Julia
Hidalgo

Mathew 
Lipson 

Martina
Petralli

Iara
Santos

Anurag 
Bagade

In this edition is a list of publications that have 
mainly come out between May and August 2021. 
If you believe your articles are missing, please send 
your references to the email address below with 
a header “IAUC publications” and the following 
format: Author, Title, Journal, Year, Volume, Issue, 
Pages, Dates, Keywords, URL, and Abstract. Import-
tant: do so in a .bib format.

Note that we are always looking for (young) res-
searchers to join and contribute to the Committee. 
If you are interested to join or would like to receive 
more information, please let me know via the email 
address below.

Happy reading,

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

Aditya 
Rahul

Shreya 
Banerjee

Ahmed
Eldesoky

mailto:chenghao.wang@stanford.edu


Bibliography 25

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

nae Lopez-Espinoza E, Adams DK, Jazcilevich-Diamant A 
(2021) Urban-Induced Changes on Local Circulation in 
Complex Terrain: Central Mexico Basin. Atmosphere 12 
904.
Arias A, Leon I, Oregi X, Marieta C (2021) Environment-
tal Assessment of University Campuses: The Case of the 
University of Navarra in Pamplona (Spain). Sustainability 
13 8588.
Avashia V, Garg A, Dholakia H (2021) Understanding temp-
perature related health risk in context of urban land use 
changes. Landscape and Urban Planning 212 104107.
Bao Z, Zhang J, Wang G, Guan T, Jin J, Liu Y, Li M, Ma 
T (2021) The sensitivity of vegetation cover to climate 
change in multiple climatic zones using machine learni-
ing algorithms. Ecological Indicators 124 107443.
Belda M, Resler J, Geletic J, Krc P, Maronga B, Suehring M, 
Kurppa M, Kanani-Suehring F, Fuka V, Eben K, Benesova 
N, Auvinen M (2021) Sensitivity analysis of the PALM 
model system 6.0 in the urban environment. Geoscientb
tific Model Development 14 4443-4464.
Beltran-Velamazan C, Monzon-Chavarrias M, Lopez-Mesa 
B (2021) A Method for the Automated Construction of 
3D Models of Cities and Neighborhoods from Official Cad-
daster Data for Solar Analysis. Sustainability 13 6028.
Betancourt-Odio MA, Martinez-de-Ibarreta C, Budria-
Rodriguez S, Wirth E (2021) Local Analysis of Air Quality 
Changes in the Community of Madrid before and during 
the COVID-19 Induced Lockdown. Atmosphere 12 659.
Bhowmick D, Winter S, Stevenson M, Vortisch P (2021) 
Exploring the viability of walk-sharing in outdoor urban 
spaces. Computers, Environment and Urban Systems 88 
101635.
Birenboim A, Helbich M, Kwan M-P (2021) Advances in 
portable sensing for urban environments: Understandi-
ing cities from a mobility perspective. Computers, Envirb
ronment and Urban Systems 88 101650.
Bosch M, Locatelli M, Hamel P, Remme RP, Chenal J, Joost 
S (2021) A spatially explicit approach to simulate urban 
heat mitigation with InVEST (v3.8.0). Geoscientific Model 
Development 14 3521-3537.
Bozek F, Tuser I (2021) Measures for Ensuring Sustaina-
ability during the Current Spreading of Coronaviruses in 
the Czech Republic. Sustainability 13 6764.
Brice B, Guiterman CH, Woodhouse C, McClellan C, Shepp-
pard P (2021) Comparing tree-ring based reconstruct-
tions of snowpack variability at different scales for the 
Navajo Nation. Climate Services 22 100213.
Budzik G, Krajewski P (2021) Assessment of Landscape 
Character and Absorptivity Based on Digital Terrain 
Model Analysis-Case Study of Jelenia Gora City in Pol-
land. Sustainability 13 7969.

Burgos-Cuevas A, Adams D, García-Franco J, Ruiz-Ang-
gulo A (2021) A Seasonal Climatology of the Mexico City 
Atmospheric Boundary Layer. Boundary-layer Meteorolob
ogy 180 131-154.
Burgstall A, Kotlarski S, Casanueva A, Hertig E, Fischer E, 
Knutti R (2021) Urban multi-model climate projections of 
intense heat in Switzerland. Climate Services 22 100228.
Buzasi A, Jager BS (2021) Exploratory Analysis of Urban 
Sustainability by Applying a Strategy-Based Tailor-Made 
Weighting Method. Sustainability 13 6556.
Cabrera AN, Droste A, Heusinkveld BG, Steeneveld G-
J (2021) The Potential of a Smartphone as an Urban 
Weather Station—An Exploratory Analysis. Frontiers in 
Environmental Science 9 673937.
Cai C, Guo Z, Zhang B, Wang X, Li B, Tang P (2021) Urban 
Morphological Feature Extraction and Multi-Dimensiona-
al Similarity Analysis Based on Deep Learning Approache-
es. Sustainability 13 6859.
Caluwaerts S, Top S, Vergauwen T, Wauters G, De Ridder 
K, Hamdi R, Mesuere B, Van Schaeybroeck B, Wouters H, 
Termonia P (2021) Engaging schools to explore meteor-
rological observational gaps. Bulletin of the American Metb
teorological Society 102 E1126-E1132.
Cao Q, Jiang B, Shen X, Lin W, Chen J (2021) Microphysics 
effects of anthropogenic aerosols on urban heavy prec-
cipitation over the Pearl River Delta, China. Atmospheric 
Research 253 105478.
Cao J, Cui L (2021) Current Status, Characteristics and 
Causes of Particulate Air Pollution in the Fenwei Plain, 
China: A Review. Journal of Geophysical Research: Atmosb
spheres 126 e2020JD034472.
Carroll P, Aarrevaara E (2021) The Awareness of and Input 
into Cultural Heritage Preservation by Urban Planners 
and Other Municipal Actors in Light of Climate Change. 
Atmosphere 12 726.
Cavadini GB, Cook LM (2021) Green and cool roof choices 
integrated into rooftop solar energy modelling. Applied 
Energy 296 117082.
Chan FKS, Yang LE, Scheffran J, Mitchell G, Adekola O, 
Griffiths J, Chen Y, Li G, Lu X, Qi Y, Li L, Zheng H, McDona-
ald A (2021) Urban flood risks and emerging challenges 
in a Chinese delta: The case of the Pearl River Delta. Envirb
ronmental Science and Policy 122 101-115.
Chan EC, Butler TM (2021) urbanChemFoam 1.0: large-
eddy simulation of non-stationary chemical transport of 
traffic emissions in an idealized street canyon. Geoscientb
tific Model Development 14 4555-4572.
Chang L, Li J, Chu Y, Dong Y, Tan W, Xu X, Ren J, Tian X, Li 
C, Liu Z, Zhao G, Li C (2021) Variability of surface aerosol 
properties at an urban site in Beijing based on two years of 
in-situ measurements. Atmospheric Research 256 105562.



Bibliography 26

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Chen S, Chi H (2021) Analysis of the Environmental Eff-
fects of the Clean Heating Policy in Northern China. Sustb
tainability 13 6695.
Chen L, Mak C (2021) Integrated impacts of building 
height and upstream building on pedestrian comfort 
around ideal lift-up buildings in a weak wind environm-
ment. Building and Environment 200 107963.
Chen G, Charlie Lam C, Wang K, Wang B, Hang J, Wang Q, 
Wang X (2021) Effects of urban geometry on thermal env-
vironment in 2D street canyons: A scaled experimental 
study. Building and Environment 198 107916. 
Chen X, Yang J, Ren C, Jeong S, Shi Y (2021) Standardi-
izing thermal contrast among local climate zones at a 
continental scale: Implications for cool neighborhoods. 
Building and Environment 197 107878.
Chen X, Wang Z, Bao Y (2021) Cool island effects of urban 
remnant natural mountains for cooling communities: A 
case study of Guiyang, China. Sustainable Cities and Socieb
ety 71 102983.
Cheng Z, Nitoslawski S, Konijnendijk-van-den-Bosch 
C, Sheppard S, Nesbitt L, Girling C (2021) Alignment of 
municipal climate change and urban forestry policies: A 
Canadian perspective. Environmental Science and Policy 
122 14-24.
Cheung PK, Livesley SJ, Nice KA (2021) Estimating the 
cooling potential of irrigating green spaces in 100 global 
cities with arid, temperate or continental climates. Sustb
tainable Cities and Society 71 102974.
Chinnasamy CV, Arabi M, Sharvelle S, Warziniack T, Furth 
CD, Dozier A (2021) Characterization of Municipal Water 
Uses in the Contiguous United States. Water Resources 
Research 57 e2020WR028627.
Cilek MU, Cilek A (2021) Analyses of land surface tempera-
ature (LST) variability among local climate zones (LCZs) 
comparing Landsat-8 and ENVI-met model data. Sustainab
able Cities and Society 69 102877.
Cintolesi C, Pulvirenti B, Sabatino S (2021) Large-Eddy 
Simulations of Pollutant Removal Enhancement from Urb-
ban Canyons. Boundary-layer Meteorology 180 79-104.
Clemente F, Lopes A, Ambrosio V (2020) Tourists’ Percept-
tions on Climate Change in Lisbon Region. Atmosphere 
11 297.
Dad JM, Muslim M, Rashid I, Reshi ZA (2021) Time series 
analysis of climate variability and trends in Kashmir Him-
malaya. Ecological Indicators 126 107690.
Dandou A, Papangelis G, Kontos T, Santamouris M, Tomb-
brou M (2021) On the cooling potential of urban heati-
ing mitigation technologies in a coastal temperate city. 
Landscape and Urban Planning 212 104106.
Davies C, Chen WY, Sanesi G, Lafortezza R (2021) The Eur-
ropean Union roadmap for implementing nature-based 

solutions: A review. Environmental Science and Policy 121 
49-67.
Degirmenci K, Desouza KC, Fieuw W, Watson RT, Yigitc-
canlar T (2021) Understanding policy and technology 
responses in mitigating urban heat islands: A literature 
review and directions for future research. Sustainable 
Cities and Society 70 102873.
Deng Y, Chen R, Xie Y, Xu J, Yang J, Liao W (2021) Exp-
ploring the Impacts and Temporal Variations of Differe-
ent Building Roof Types on Surface Urban Heat Island. 
Remote Sensing 13 2840.
Dewan A, Kiselev G, Botje D, Mahmud GI, Bhuian MH, 
Hassan QK (2021) Surface urban heat island intensity 
in five major cities of Bangladesh: Patterns, drivers and 
trends. Sustainable Cities and Society 71 102926.
Dimitriou K, Bougiatioti A, Ramonet M, Pierros F, Mic-
chalopoulos P, Liakakou E, Solomos S, Quehe P-Y, Delm-
motte M, Gerasopoulos E, Kanakidou M, Mihalopoulos 
N (2021) Greenhouse gases (CO2 and CH4) at an urban 
background site in Athens, Greece: Levels, sources and 
impact of atmospheric circulation. Atmospheric Environmb
ment 253 118372.
Dogan T, Kastner P, Mermelstein R (2021) Surfer: A fast 
simulation algorithm to predict surface temperatures 
and mean radiant temperatures in large urban models. 
Building and Environment 196 107762.
Du J, Sun C, Liu L, Chen X, Liu J (2021) Comparison and 
modification of measurement and simulation techniques 
for estimating Tmrt in summer and winter in a severely 
cold region. Building and Environment 199 107918.
Duan G, Takemi T (2021) Predicting Urban Surface 
Roughness Aerodynamic Parameters Using Random 
Forest. Journal of Applied Meteorology and Climatology 
60 999-1018.
Egidi G, Cividino S, Paris E, Palma A, Salvati L, Cudlin P 
(2021) Assessing the impact of multiple drivers of land 
sensitivity to desertification in a Mediterranean country. 
Environmental Impact Assessment Review 89 106594.
Enayati Ahangar F, Pakbin P, Hasheminassab S, Epstein S, 
Li X, Polidori A, Low J (2021) Long-term trends of PM2.5 
and its carbon content in the South Coast Air Basin: A foc-
cus on the impact of wildfires. Atmospheric Environment 
255 118431.
Equere V, Mirzaei PA, Riffat S, Wang Y (2021) Integration 
of topological aspect of city terrains to predict the spat-
tial distribution of urban heat island using GIS and ANN. 
Sustainable Cities and Society 69 102825.

Esau I, Bobylev L, Donchenko V, Gnatiuk N, Lappalainen 
HK, Konstantinov P, Kulmala M, Mahura A, Makkonen R, 
Manvelova A, Miles V, Petäjä T, Poutanen P, Fedorov R, 
Varentsov M, Wolf T, Zilitinkevich S, Baklanov A (2021) 



Bibliography 27

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

An enhanced integrated approach to knowledgeable 
high-resolution environmental quality assessment. Envirb
ronmental Science and Policy 122 1-13.
Fallmann J, Barra M, Kumar V, Tost H (2021) Impact of 
urban imperviousness on boundary layer meteorology 
and air chemistry on a regional scale. Meteorologische 
Zeitschrift 30 349-367.
Fan Y, Ding X, Wu J, Ge J, Li Y (2021) High spatial-resolut-
tion classification of urban surfaces using a deep learni-
ing method. Building and Environment 200 107949.
Fang X, Hu M, Shang D, Tan T, Zhao G, Zong T, Tang L, 
Ma X, Yang X, Dong H, Yu X, Chen S, Li X, Liu Y, Wang H, 
Gao Y, Lou S, Zhao C, Zeng L, Lu K, Zhang Y, Wu Z, Guo S 
(2021) New particle formation and its CCN enhancement 
in the Yangtze River Delta under the control of continent-
tal and marine air masses. Atmospheric Environment 254 
118400.
Filom S, Radfar S, Panahi R, Amini E, Neshat M (2021) Exp-
ploring Wind Energy Potential as a Driver of Sustainable 
Development in the Southern Coasts of Iran: The Import-
tance of Wind Speed Statistical Distribution Model. Sustb
tainability 13 7702.
Fisher JC, Bicknell JE, Irvine KN, Fernandes D, Mistry J, Dav-
vies ZG (2021) Exploring how urban nature is associated 
with human wellbeing in a neotropical city. Landscape 
and Urban Planning 212 104119.
Forouzandeh A (2021) Prediction of surface temperature 
of building surrounding envelopes using holistic microc-
climate ENVI-met model. Sustainable Cities and Society 
70 102878.
Freidooni F, Sohankar A, Rastan M, Shirani E (2021) Flow 
field around two tandem non-identical-height square 
buildings via LES. Building and Environment 201 107985.
Gal T, Maho SI, Skarbit N, Unger J (2021) Numerical mode-
elling for analysis of the effect of different urban green 
spaces on urban heat load patterns in the present and 
in the future. Computers, Environment and Urban Systems 
87 101600.
Garcia DH (2021) Analysis and precision of the Terrestrial 
Surface Temperature using Landsat 8 and Sentinel 3 ima-
ages: Study applied to the city of Granada (Spain). Sustb
tainable Cities and Society 71 102980.
Gassar AAA, Cha SH (2021) Review of geographic inform-
mation systems-based rooftop solar photovoltaic pot-
tential estimation approaches at urban scales. Applied 
Energy 291 116817.
Gatto E, Ippolito F, Rispoli G, Carlo OS, Santiago JL, Aarrev-
vaara E, Emmanuel R, Buccolieri R (2021) Analysis of Urb-
ban Greening Scenarios for Improving Outdoor Thermal 
Comfort in Neighbourhoods of Lecce (Southern Italy). 
Climate 9 116.

Gavidia-Calderon ME, Ibarra-Espinosa S, Kim Y, Zhang Y, 
Andrade MdF (2021) Simulation of O-3 and NOx in Sao 
Paulo street urban canyons with VEIN (v0.2.2) and MUN-
NICH (v1.0). Geoscientific Model Development 14 3251-
3268.
Ghosh M, Singh J, Sekharan S, Ghosh S, Zope PE, Karmaka-
ar S (2021) Rationalization of automatic weather stations 
network over a coastal urban catchment: A multivariate 
approach. Atmospheric Research 254 105511.
Ghosh A, Patel A, Rastogi N, Sharma S, Mandal T, Chatt-
terjee A (2021) Size-segregated aerosols over a high 
altitude Himalayan and a tropical urban metropolis in 
Eastern India: Chemical characterization, light absorpt-
tion, role of meteorology and long range transport. Atmb
mospheric Environment 254 118398.
Giri M, Bista G, Singh P, Pandey R (2021) Climate change 
vulnerability assessment of urban informal settlers in 
Nepal, a least developed country. Journal of Cleaner Prodb
duction 307 127213.
Grigorieva E, Lukyanets A (2021) Combined Effect of 
Hot Weather and Outdoor Air Pollution on Respiratory 
Health: Literature Review. Atmosphere 12 790.
Gronemeier T, Surm K, Harms F, Leitl B, Maronga B, Raasc-
ch S (2021) Evaluation of the dynamic core of the PALM 
model system 6.0 in a neutrally stratified urban environm-
ment: comparison between LES and wind-tunnel experim-
ments. Geoscientific Model Development 14 3317-3333.
Gu Y, Cui T, Liu K, Yang F, Wang S, Song H, Qi Q, Meng 
Q, Li Y (2021) Study on influencing factors for occupant 
window-opening behavior: Case study of an office buildi-
ing in Xi’an during the transition season. Building and Envb
vironment 200 107977.
Guan X, Wang J, Xiao F (2021) Sponge city strategy and 
application of pavement materials in sponge city. Journb
nal of Cleaner Production 303 127022.
Guan Y, Xiao Y, Wang F, Qiu X, Zhang N (2021) Health 
impacts attributable to ambient PM2.5 and ozone pollut-
tion in major Chinese cities at seasonal-level. Journal of 
Cleaner Production 311 127510.
Guo J, Tu L, Qiao Z, Wu L (2021) Forecasting the air quali-
ity in 18 cities of Henan Province by the compound accum-
mulative grey model. Journal of Cleaner Production 310 
127582.
Hadavi S, Rigolon A, Gobster PH, Stewart WP (2021) Resid-
dent-led vacant lot greening and crime: Do ownership 
and visual condition-care matter? Landscape and Urban 
Planning 211 104096.
Harmay NSM, Kim D, Choi M (2021) Urban Heat Island 
associated with Land Use/Land Cover and climate variat-
tions in Melbourne, Australia. Sustainable Cities and Socieb
ety 69 102861.



Bibliography 28

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Hay Chung L, Xie J, Ren C (2021) Improved machine-
learning mapping of local climate zones in metropolitan 
areas using composite Earth observation data in Google 
Earth Engine. Building and Environment 199 107879.
He C, Hong S, Mu H, Tu P, Yang L, Ke B, Huang J (2021) 
Characteristics and Meteorological Factors of Severe 
Haze Pollution in China. Advances in Meteorology 2021 
6680564.
He Y, Wang H, Wang H, Xu X, Li Y, Fan S (2021) Meteor-
rology and topographic influences on nocturnal ozone 
increase during the summertime over Shaoguan, China. 
Atmospheric Environment 256 118459.
He Y, Xu X, Gu Z, Chen X, Li Y, Fan S (2021) Vertical distrib-
bution characteristics of aerosol particles over the Guanz-
zhong Plain. Atmospheric Environment 255 118444.
Hellings A, Rienow A (2021) Mapping Land Surface 
Temperature Developments in Functional Urban Areas 
across Europe. Remote Sensing 13 2111.
Hellsten A, Ketelsen K, Suehring M, Auvinen M, Maronga 
B, Knigge C, Barmpas F, Tsegas G, Moussiopoulos N, Raasc-
ch S (2021) A nested multi-scale system implemented in 
the large-eddy simulation model PALM model system 
6.0. Geoscientific Model Development 14 3185-3214.
Hewitt CD, Stone R (2021) Climate services for managi-
ing societal risks and opportunities. Climate Services 23 
100240.
Hietaharju P, Pulkkinen J, Ruusunen M, Louis J-N (2021) 
A stochastic dynamic building stock model for determ-
mining long-term district heating demand under future 
climate change. Applied Energy 295 116962.
Higgins S, Stathopoulos T (2021) Application of artificial 
intelligence to urban wind energy. Building and Environmb
ment 197 107848.
Hirose C, Ikegaya N, Hagishima A, Tanimoto J (2021) Ind-
door airflow and thermal comfort in a cross-ventilated 
building within an urban-like block array using large-
eddy simulations. Building and Environment 196 107811.
Hirsch AL, Evans JP, Thomas C, Conroy B, Hart MA, Lipson 
M, Ertler W (2021) Resolving the influence of local flows 
on urban heat amplification during heatwaves. Environmb
mental Research Letters 16 064066.
Hou S, Liu D, Xu J, Vu T, Wu X, Srivastava D, Fu P, Li L, 
Sun Y, Vlachou A, Moschos V, Salazar G, Szidat S, Prévôt 
A, Harrison R, Shi Z (2021) Source apportionment of 
carbonaceous aerosols in Beijing with radiocarbon and 
organic tracers: Insight into the differences between urb-
ban and rural sites. Atmospheric Chemistry and Physics 21 
8273-8292.
Howarth C, Lane M, Fankhauser S (2021) What next for loc-
cal government climate emergency declarations? The gap 
between rhetoric and action. Climatic Change 167 27.

Hsu K-W, Chao J-C (2021) Study on the Value Model of 
Urban Green Infrastructure Development-A Case Study 
of the Central District of Taichung City. Sustainability 13 
7402.
Hu M, Wang Y, Wang S, Jiao M, Huang G, Xia B (2021) 
Spatial-temporal heterogeneity of air pollution and its 
relationship with meteorological factors in the Pearl Rive-
er Delta, China. Atmospheric Environment 254 118415.
Huang X, Song J, Wang C, Chui TFM, Chan PW (2021) The 
synergistic effect of urban heat and moisture islands in 
a compact high-rise city. Building and Environment 205 
108274.
Huang Y, Zhang T, Zhu Z, Gong W, Xia X (2021) PM2.5 
concentration estimation with 1-km resolution at high 
coverage over urban agglomerations in China using the 
BPNN-KED approach and potential application. Atmosb
spheric Research 258 105628.
Huang B, Li Z, Dong C, Zhu Z, Zeng H (2021) The effects 
of urbanization on vegetation conditions in coastal zone 
of China. Progress in Physical Geography 45 564-579.
Hugo J, du Plessis C, Masenge A (2021) Retrofitting 
Southern African cities: A call for appropriate rooftop 
greenhouse designs as climate adaptation strategy. 
Journal of Cleaner Production 312 127663.
Imani M, Fakour H, Lan W-H, Kao H-C, Lee CM, Hsiao Y-S, 
Kuo C-Y (2021) Application of Rough and Fuzzy Set Theo-
ory for Prediction of Stochastic Wind Speed Data Using 
Long Short-Term Memory. Atmosphere 12 924.
Jia S, Wang Y (2021) Effect of heat mitigation strategies 
on thermal environment, thermal comfort, and walkabili-
ity: A case study in Hong Kong. Building and Environment 
201 107988.
Jiang S, Du J, Wei Z (2021) Impacts of Continuously Inc-
creasing Urbanization Ratios on Warming Rates and 
Temperature Extremes Observed Over the Beijing Area. 
Journal of Geophysical Research: Atmospheres 126 
e2021JD034536.
Jiang L, Liu S, Liu C, Feng Y (2021) How do urban spatial 
patterns influence the river cooling effect? A case study 
of the Huangpu Riverfront in Shanghai, China. Sustainab
able Cities and Society 69 102835.
Jiao M, Zhou W, Zheng Z, Yan J, Wang J (2021) Optimizi-
ing the shade potential of trees by accounting for lands-
scape context. Sustainable Cities and Society 70 102905.
Jing Y, Zhong H-Y, Wang W-W, He Y, Zhao F-Y, Li Y (2021) 
Quantitative city ventilation evaluation for urban cano-
opy under heat island circulation without geostrophic 
winds: Multi-scale CFD model and parametric investigat-
tions. Building and Environment 196 107793.
Johnson BD, Williams MD, Shepherd JM (2021) Urbanizat-
tion and Winter Precipitation: A Case Study Analysis of 



Bibliography 29

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Land Surface Sensitivity. Atmosphere 12 805.
Jones MV, Gidlow CJ, Hurst G, Masterson D, Smith G, Ell-
lis N, Clark-Carter D, Tarvainen MP, Braithwaite EC, Nieuw-
wenhuijsen M (2021) Psycho-physiological responses of 
repeated exposure to natural and urban environments. 
Landscape and Urban Planning 209 104061.
Jones E, Cedeño Laurent J, Young A, MacNaughton P, 
Coull B, Spengler J, Allen J (2021) The effects of ventilat-
tion and filtration on indoor PM2.5 in office buildings in 
four countries. Building and Environment 200 107975.
Jovan S, Monleon V, Donovan G, Gatziolis D, Amacher M 
(2021) Small-scale distributions of polycyclic aromatic 
hydrocarbons in urban areas using geospatial modeli-
ing: A case study using the moss Orthotrichum lyellii in 
Portland, Oregon, U.S.A. Atmospheric Environment 256 
118433.
Kamara A, Harrison R (2021) Analysis of the air pollut-
tion climate of a central urban roadside supersite: Lond-
don, Marylebone Road. Atmospheric Environment 258 
118479.
Kang Y, Tang G, Li Q, Liu B, Cao J, Hu Q, Wang Y (2021) 
Evaluation and Evolution of MAX-DOAS-observed Vertic-
cal NO2 Profiles in Urban Beijing. Advances in Atmospherib
ic Sciences 38 1188-1196.
Kehler S, Birchall SJ (2021) Social vulnerability and clim-
mate change adaptation: The critical importance of 
moving beyond technocratic policy approaches. Envirb
ronmental Science and Policy 124 471-477.
Keppas SC, Papadogiannaki S, Parliari D, Kontos S, 
Poupkou A, Tzoumaka P, Kelessis A, Zanis P, Casasanta G, 
de>Donato  F, Argentini S, Melas D (2021) Future Climate 
Change Impact on Urban Heat Island in Two Mediterran-
nean Cities Based on High-Resolution Regional Climate 
Simulations. Atmosphere 12 884.
Keshavarzian E, Jin R, Dong K, Kwok K (2021) Effect of 
building cross-section shape on air pollutant dispersion 
around buildings. Building and Environment 197 107861.
Khan B, Banzhaf S, Chan EC, Forkel R, Kanani-Suehring F, 
Ketelsen K, Kurppa M, Maronga B, Mauder M, Raasch S, 
Russo E, Schaap M, Suehring M (2021) Development of 
an atmospheric chemistry model coupled to the PALM 
model system 6.0: implementation and first applications. 
Geoscientific Model Development 14 1171-1193.
Kim D, Jung S, Jeong Y (2021) Theft Prediction Model 
Based on Spatial Clustering to Reflect Spatial Characteri-
istics of Adjacent Lands. Sustainability 13 7715.
Kim H, Mae M, Choi Y, Heo J (2021) Applicability of phase 
change material according to climate zones as defined 
in ASHRAE standard 169-2013. Building and Environment 
196 107771.
Kirby A (2021) Analyzing climate change adaptation 

policies in the context of the local state. Environmental 
Science and Policy 123 160-168.
Köberl J, François H, Cognard J, Carmagnola C, Prettent-
thaler F, Damm A, Morin S (2021) The demand side of 
climate services for real-time snow management in Alp-
pine ski resorts: Some empirical insights and implicat-
tions for climate services development. Climate Services 
22 100238.
Krayenhoff ES, Broadbent AM, Zhao L, Georgescu M, 
Middel A, Voogt JA, Martilli A, Sailor DJ, Erell E (2021) 
Cooling hot cities: a systematic and critical review of the 
numerical modelling literature. Environmental Research 
Letters 16 053007.
Krc P, Resler J, Suehring M, Schubert S, Salim MH, Fuka V 
(2021) Radiative Transfer Model 3.0 integrated into the 
PALM model system 6.0. Geoscientific Model Developmb
ment 14 3095-3120.
Kronenberg J, Laszkiewicz E, Szilo J (2021) Voting with 
one’s chainsaw: What happens when people are given 
the opportunity to freely remove urban trees? Landscape 
and Urban Planning 209 104041.
Krtalic A, Linardic D, Pernar R (2021) Framework for Spat-
tial and Temporal Monitoring of Urban Forest and Vege-
etation Conditions: Case Study Zagreb, Croatia. Sustainab
ability 13 6055.
Kumar V, Vuilliomenet A (2021) Urban Nature: Does 
Green Infrastructure Relate to the Cultural and Creative 
Vitality of European Cities? Sustainability 13 8052.
Kumar N, Liu X, Narayanasamydamodaran S, Pandey 
KK (2021) A Systematic Review Comparing Urban Flood 
Management Practices in India to China’s Sponge City 
Program. Sustainability 13 6346.
Kyoi S (2021) People’s Avoidance of Neighboring Agric-
cultural Urban Green Infrastructure: Evidence from a 
Choice Experiment. Sustainability 13 6930.
Lai J, Zhan W, Quan J, Bechtel B, Wang K, Zhou J, Huang F, 
Chakraborty T, Liu Z, Lee X (2021) Statistical estimation of 
next-day nighttime surface urban heat islands. Isprs Journb
nal of Photogrammetry and Remote Sensing 176 182-195.
Lai Y, Dzombak DA (2021) Use of Integrated Global Clim-
mate Model Simulations and Statistical Time Series Forec-
casting to Project Regional Temperature and Precipitat-
tion. Journal of Applied Meteorology and Climatology 60 
695-710.
Lam C, Hang J, Zhang D, Wang Q, Ren M, Huang C (2021) 
Effects of short-term physiological and psychological 
adaptation on summer thermal comfort of outdoor exe-
ercising people in China. Building and Environment 198 
107877.
Lan T, Longley PA (2021) Urban Morphology and Resid-
dential Differentiation across Great Britain, 1881–1901. 



Bibliography 30

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE

Annals of the American Association of Geographers 111 
1796-1815.
Langemeyer J, Madrid-Lopez C, Beltran AM, Mendez GV 
(2021) Urban agriculture ? A necessary pathway towards 
urban resilience and global sustainability? Landscape 
and Urban Planning 210 104055.
Langer I, Fakharizadehshirazi E, Werner J (2021) Spatial 
variation of physiologically equivalent temperature in 
different local climate zones of a large city during a hot 
spell. Meteorologische Zeitschrift 30 115-125.
Lee RJ (2021) Vacant land, flood exposure, and urbani-
ization: Examining land cover change in the Dallas-Fort 
Worth metro area. Landscape and Urban Planning 209 
104047.
Le Roy B, Lemonsu A, Schoetter R (2021) A statistical-dyn-
namical downscaling methodology for the urban heat 
island applied to the EURO-CORDEX ensemble. Climate 
Dynamics 56 2487-2508.
Li VOK, Lam JCK, Han Y, Chow K (2021) A Big Data and 
Artificial Intelligence Framework for Smart and Personali-
ized Air Pollution Monitoring and Health Management 
in Hong Kong. Environmental Science and Policy 124 441-
450.
Li Z, Zhao W, Nie M (2021) Scale Characteristics and Opt-
timization of Park Green Space in Megacities Based on 
the Fractal Measurement Model: A Case Study of Beijing, 
Shanghai, Guangzhou, and Shenzhen. Sustainability 13 
8554.
Li X, Stringer LC, Chapman S, Dallimer M (2021) How urb-
banisation alters the intensity of the urban heat island in 
a tropical African city. Plos One 16 e0254371.
Li J, Gao W, Cao L, He L, Zhang X, Yan Y, Mao J, Xin J, 
Wang L, Tang G, Liu Z, Ji D, Hu B, Zhao D, Zhao S, Jia D, 
Wang Y (2021) Effects of different stagnant meteorologic-
cal conditions on aerosol chemistry and regional transp-
port changes in Beijing, China. Atmospheric Environment 
258 118483.
Li C, Zhang N (2021) Analysis of the Daytime Urban Heat 
Island Mechanism in East China. Journal of Geophysical 
Research: Atmospheres 126 e2020JD034066.
Li J, Zhan W, Hong F, Lai J, Dong P, Liu Z, Wang C, Huang 
F, Li L, Wang C, Fu Y, Miao S (2021) Similarities and disp-
parities in urban local heat islands responsive to regul-
lar-, stable-, and counter-urbanization: A case study 
of Guangzhou, China. Building and Environment 199 
107935.
Li Z, Ming T, Shi T, Zhang H, Wen C-Y, Lu X, Dong X, Wu 
Y, de Richter R, Li W, Peng C (2021) Review on pollutant 
dispersion in urban areas-part B: Local mitigation strate-
egies, optimization framework, and evaluation theory. 
Building and Environment 198 107890.

Li H, Liu Y, Zhang H, Xue B, Li W (2021) Urban morphology 
in China: Dataset development and spatial pattern chara-
acterization. Sustainable Cities and Society 71 102981.
Lian J, Bréon F-M, Broquet G, Lauvaux T, Zheng B, Ram-
monet M, Xueref-Remy I, Kotthaus S, Haeffelin M, Ciais 
P (2021) Sensitivity to the sources of uncertainties in the 
modeling of atmospheric CO2 concentration within and 
in the vicinity of Paris. Atmospheric Chemistry and Physics 
21 10707-10726.
Lin L, Chen X(J, Moudon AV (2021) Measuring the Urban 
Forms of Shanghai’s City Center and Its New Districts: A 
Neighborhood-Level Comparative Analysis. Sustainabilib
ity 13 8481.
Lin W, He Q (2021) The Influence of Potential Infection on 
the Relationship between Temperature and Confirmed 
Cases of COVID-19 in China. Sustainability 13 8504.
Lin Q, Ou G, Wang R, Li Y, Zhao Y, Dong Z (2021) The 
Spatiotemporal Characteristics and Climatic Factors of 
COVID-19 in Wuhan, China. Sustainability 13 8112.
Lin D, Khan B, Katurji M, Bird L, Faria R, Revell LE (2021) 
WRF4PALM v1.0: a mesoscale dynamical driver for the 
microscale PALM model system 6.0. Geoscientific Model 
Development 14 2503-2524.
Lin Y, Hang J, Yang H, Chen L, Chen G, Ling H, Sandberg 
M, Claesson L, Lam C (2021) Investigation of the Reyno-
olds number independence of cavity flow in 2D street 
canyons by wind tunnel experiments and numerical 
simulations. Building and Environment 201 107965.
Liu H, Kong F, Yin H, Middel A, Zheng X, Huang J, Xu H, 
Wang D, Wen Z (2021) Impacts of green roofs on wat-
ter, temperature, and air quality: A bibliometric review. 
Building and Environment 196 107794.
Liu Z, Cheng W, Jim C, Morakinyo T, Shi Y, Ng E (2021) 
Heat mitigation benefits of urban green and blue infras-
structures: A systematic review of modeling techniques, 
validation and scenario simulation in ENVI-met V4. Buildib
ing and Environment 200 107939.
Liu H, Huang B, Zhan Q, Gao S, Li R, Fan Z (2021) The influe-
ence of urban form on surface urban heat island and its 
planning implications: Evidence from 1288 urban clust-
ters in China. Sustainable Cities and Society 71 102987.
Liu OY, Russo A (2021) Assessing the contribution of urb-
ban green spaces in green infrastructure strategy plann-
ning for urban ecosystem conditions and services. Sustb
tainable Cities and Society 68 102772.
Liu Y, Xu Y, Weng F, Zhang F, Shu W (2021) Impacts of urb-
ban spatial layout and scale on local climate: A case study 
in Beijing. Sustainable Cities and Society 68 102767.
van Loenhout JAF, Vanderplanken K, Almeida MMd, 
Kashibadze T, Giuashvili N, Gamkrelidze A (2021) Heatw-
wave preparedness in urban Georgia: A street survey in 



Bibliography

three cities. Sustainable Cities and Society 70 102933.
Lou S, Huang Y, Li D, Xia D, Zhou X, Zhao Y (2021) Optim-
mizing the beam and sky diffuse radiation calculations 
under random obstructions of urban environments. 
Building and Environment 196 107806.
Lowry TS, Backus GA (2021) Using climate uncertainty 
for functional resilience. Climate Services 23 100244.
Lu Y, Yang J, Ma S (2021) Dynamic Changes of Local 
Climate Zones in the Guangdong-Hong Kong-Macao 
Greater Bay Area and Their Spatio-Temporal Impacts on 
the Surface Urban Heat Island Effect between 2005 and 
2015. Sustainability 13 6374.
Lu C, Huang G, Wang X, Liu L (2021) Ensemble projection 
of city-level temperature extremes with stepwise cluster 
analysis. Climate Dynamics 56 3313-3335.
Lucertini G, Di Giustino G (2021) Urban and Peri-Urban 
Agriculture as a Tool for Food Security and Climate 
Change Mitigation and Adaptation: The Case of Mestre. 
Sustainability 13 5999.
Ma Q, Li Y, Xu L (2021) Identification of green infrastruct-
ture networks based on ecosystem services in a rapi-
idly urbanizing area. Journal of Cleaner Production 300 
126945.
Ma X, Zhang L, Zhao J, Wang M, Cheng Z (2021) The outd-
door pedestrian thermal comfort and behavior in a trad-
ditional residential settlement-A case study of the cave 
dwellings in cold winter of China. Solar Energy 220 130-
143.
Machado CB, Campos TLOB, Abou Rafee SA, Martins JA, 
Grimm AM, de Freitas ED (2021) Extreme Rainfall Events 
in the Macrometropolis of Sao Paulo: Trends and Conn-
nection with Climate Oscillations. Journal of Applied Metb
teorology and Climatology 60 661-675.
Mahmoud H, Ghanem H, Sodoudi S (2021) Urban geome-
etry as an adaptation strategy to improve the outdoor 
thermal performance in hot arid regions: Aswan Univ-
versity as a case study. Sustainable Cities and Society 71 
102965.
Majumdar S, Sun J, Golding B, Joe P, Dudhia J, Caumont 
O, Gouda K, Steinle P, Vincendon B, Wang J, Yussouf N 
(2021) Multiscale forecasting of high-impact weather 
current status and future challenges. Bulletin of the Amerib
ican Meteorological Society 102 E635-E659.
Manojkumar N, Srimuruganandam B (2021) Investigat-
tion of on-road fine particulate matter exposure concent-
tration and its inhalation dosage levels in an urban area. 
Building and Environment 198 107914.
Martínez-Sabari EE, García-Reynoso JA (2021) Meteorol-
logical Data Assimilation for Air Quality Modeling with 
Wrf-chem: Central Mexico Case Study. Atmosfera 34 311-
336.

Massagué J, Contreras J, Campos A, Alastuey A, Querol X 
(2021) 2005–2018 trends in ozone peak concentrations 
and spatial contributions in the Guadalquivir Valley, 
southern Spain. Atmospheric Environment 254 118385.
Matias M, Lopes A (2020) Surface Radiation Balance of 
Urban Materials and Their Impact on Air Temperature of 
an Urban Canyon in Lisbon, Portugal. Applied Sciences 10 
2193.
Matthews L, Andrey J, Fletcher C, Oozeer Y (2021) The 
development of climate services to inform decisions 
about winter maintenance at different timescales. Climb
mate Services 22 100232.
Mears M, Brindley P, Barrows P, Richardson M, Mah-
heswaran R (2021) Mapping urban greenspace use from 
mobile phone GPS data. Plos One 16 e0248622.
Meque A, Gamedze S, Moitlhobogi T, Booneeady P, Samu-
uel S, Mpalang L (2021) Numerical weather prediction 
and climate modelling: Challenges and opportunities for 
improving climate services delivery in Southern Africa. 
Climate Services 23 100243.
MeshkinKiya M, Paolini R (2021) Uncertainty of solar rad-
diation in urban canyons propagates to indoor thermo-
visual comfort. Solar Energy 221 545-558.
Methorst J, Bonn A, Marselle M, Bohning-Gaese K, Reh-
hdanz K (2021) Species richness is positively related to 
mental health ? A study for Germany. Landscape and Urbb
ban Planning 211 104084.
Mi Y, Sun K, Li L, Lei Y, Wu S, Tang W, Wang Y, Yang J 
(2021) Spatiotemporal pattern analysis of PM2.5 and the 
driving factors in the middle Yellow River urban agglome-
erations. Journal of Cleaner Production 299 126904.
Michel OO, Ying Y, Wenyi F, Chen C, Kaiko KS (2021) Exa-
amining Land Use/Land Cover Change and Its Prediction 
Based on a Multilayer Perceptron Markov Approach in 
the Luki Biosphere Reserve, Democratic Republic of Cong-
go. Sustainability 13 6898.
Mirzaei PA (2021) CFD modeling of micro and urban clim-
mates: Problems to be solved in the new decade. Sustb
tainable Cities and Society 69 102839.
Mo C, Ruan Y, Xiao X, Lan H, Jin J (2021) Impact of climate 
change and human activities on the baseflow in a typical 
karst basin, Southwest China. Ecological Indicators 126 
107628.
Mohamed M, Othman A, Abotalib AZ, Majrashi A (2021) 
Urban Heat Island Effects on Megacities in Desert Envir-
ronments Using Spatial Network Analysis and Remote 
Sensing Data: A Case Study from Western Saudi Arabia. 
Remote Sensing 13 1941.
Moore L, Steynor A, Waagsaether KL, Spires M, Marie A 
(2021) Exploring the opportunities and constraints to 
the development of locally applicable water managem-

31

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



Bibliography

ment technology in three sub-Saharan African cities. Envb
vironmental Science and Policy 120 108-117.
Moradi M, Dyer B, Nazem A, Nambiar MK, Nahian MR, 
Bueno B, Mackey C, Vasanthakumar S, Nazarian N, Kraye-
enhoff ES, Norford LK, Aliabadi AA (2021) The Vertical 
City Weather Generator (VCWG v1.3.2). Geoscientific 
Model Development 14 961-984.
Morais L, Lopes A, Nogueira P (2020) Which heatwave 
measure has higher predictive power to prevent health 
risks related to heat: EHF or GATO IV? - Evidence from 
modelling Lisbon mortality data from 1980 to 2016. 
Weather and Climate Extremes 30 100287.
Morais L, Lopes A, Nogueira P (2021) Human health outc-
comes at the neighbourhood scale implications: Elderly’s 
heat-related cardiorespiratory mortality and its influenci-
ing factors. Science of the Total Environment 760 144036.
Morin S, Samacoïts R, François H, Carmagnola CM, Abegg 
B, Demiroglu OC, Pons M, Soubeyroux J-M, Lafaysse M, 
Franklin S, others (2021) Pan-European meteorological 
and snow indicators of climate change impact on ski 
tourism. Climate Services 22 100215.
Moustaka V, Maitis A, Vakali A, Anthopoulos LG (2021) 
Urban Data Dynamics: A Systematic Benchmarking 
Framework to Integrate Crowdsourcing and Smart Citi-
ies’ Standardization. Sustainability 13 8553.
Mullenbach LE, Baker BL, Mowen AJ (2021) Does public 
support of urban park development stem from gentrific-
cation beliefs and attitudes? Landscape and Urban Plannb
ning 211 104097.
Mushtaha E, Shareef S, Alsyouf I, Mori T, Kayed A, Abdelr-
rahim M, Albannay S (2021) A study of the impact of maj-
jor Urban Heat Island factors in a hot climate courtyard: 
The case of the University of Sharjah, UAE. Sustainable 
Cities and Society 69 102844.
Myeong S, Shahzad K (2021) Integrating Data-Based 
Strategies and Advanced Technologies with Efficient Air 
Pollution Management in Smart Cities. Sustainability 13 
7168.
Nakayama H, Takemi T, Yoshida T (2021) Large-Eddy 
Simulation of Plume Dispersion in the Central District of 
Oklahoma City by Coupling with a Mesoscale Meteorol-
logical Simulation Model and Observation. Atmosphere 
12 889.
Neder EA, Moreira FdA, Dalla Fontana M, Torres RR, Lapol-
la DM, Costa Vasconcellos MdP, Barbieri Bedran-Martins 
AM, Philippi Jr A, Lemos MC, Di Giulio GM (2021) Urban 
adaptation index: assessing cities readiness to deal with 
climate change. Climatic Change 166 16.

Ng L, Dols W, Emmerich S (2021) Evaluating potential 
benefits of air barriers in commercial buildings using 
NIST infiltration correlations in EnergyPlus. Building and 

Environment 196 107783.
Ngarambe J, Oh JW, Su MA, Santamouris M, Yun GY 
(2021) Influences of wind speed, sky conditions, land use 
and land cover characteristics on the magnitude of the 
urban heat island in Seoul: An exploratory analysis. Sustb
tainable Cities and Society 71 102953.
Njoh AJ (2021) Renewable energy as a determinant of 
inter-country differentials in CO2 emissions in Africa. Renb
newable Energy 172 1225-1232.
Nouri AS, Lopes A, Costa JP, Matzarakis A (2018) Conf-
fronting potential future augmentations of the physio-
ologically equivalent temperature through public space 
design: The case of Rossio, Lisbon. Sustainable Cities and 
Society 37 7-25.
Nunez-Peiro M, Mavrogianni A, Symonds P, Sanchez-
Guevara Sanchez C, Neila Gonzalez FJ (2021) Modelling 
Long-Term Urban Temperatures with Less Training Data: 
A Comparative Study Using Neural Networks in the City 
of Madrid. Sustainability 13 8143.
Oliveira A, Lopes A, Niza S (2020) Local climate zones in 
five southern European cities: An improved GIS-based 
classification method based on Copernicus data. Urban 
Climate 33 100631.
Oliveira A, Lopes A, Niza S (2020) Local climate zones 
datasets from five Southern European cities: Copernicus 
based classification maps of Athens, Barcelona, Lisbon, 
Marseille and Naples. Data in Brief 31 105802.
Oliveira A, Lopes A, Correia E, Niza S, Soares A (2021) An 
urban climate-based empirical model to predict present 
and future patterns of the Urban Thermal Signal. Science 
of the Total Environment 790 147710.
Oliveira A, Lopes A, Correia E, Niza S, Soares A (2021) 
Heatwaves and Summer Urban Heat Islands: A Daily Cyc-
cle Approach to Unveil the Urban Thermal Signal Change-
es in Lisbon, Portugal. Atmosphere 12 292.
Oliveira A, Lopes A, Niza S (2020) Local climate zones 
classification method from Copernicus land monitoring 
service datasets: An ArcGIS-based toolbox. Methodsx 7 
101150.
O’Malley C, Kikumoto H (2021) An investigation into the 
relationship between remotely sensed land surface temp-
peratures and heat stroke incident rates in the Tokyo 
Prefecture 2010-2019. Sustainable Cities and Society 71 
102988.
Ortega-Alvarez R, Ruiz-Gutierrez V, Robinson OJ, Berr-
rones Benitez E, Medina Mena I, Jaime Zuniga-Vega J 
(2021) Beyond incidence data: Assessing bird habitat use 
in indigenous working landscapes through the analysis 
of behavioral variation among land uses. Landscape and 
Urban Planning 211 104100.
Ossola A, Lin BB (2021) Making nature-based solutions 

32

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



Bibliography

climate-ready for the 50°C world. Environmental Science 
and Policy 123 151-159.
Ossola A, Jenerette GD, McGrath A, Chow W, Hughes L, 
Leishman MR (2021) Small vegetated patches greatly red-
duce urban surface temperature during a summer heatw-
wave in Adelaide, Australia. Landscape and Urban Plannb
ning 209 104046.
Otto A, Kern K, Haupt W, Eckersley P, Thieken AH (2021) 
Ranking local climate policy: assessing the mitigation 
and adaptation activities of 104 German cities. Climatic 
Change 167 5.
Ouria M, de Almeida AT (2021) How to decarbonize dev-
veloping cities by 2050: A case from Tabriz-Iran. Renewab
able Energy 178 620-638.
Ozawa-Meida L, Ortiz-Moya F, Painter B, Hengesbaugh 
M, Nakano R, Yoshida T, Zusman E, Bhattacharyya S 
(2021) Integrating the Sustainable Development Goals 
(SDGs) into Urban Climate Plans in the UK and Japan: A 
Text Analysis. Climate 9 100.
Park Y, Guldmann J-M, Liu D (2021) Impacts of tree and 
building shades on the urban heat island: Combining rem-
mote sensing, 3D digital city and spatial regression app-
proaches. Computers, Environment and Urban Systems 88 
101655.
Passi A, Nagendra S, Maiya M (2021) Characteristics of ind-
door air quality in underground metro stations: A critical 
review. Building and Environment 198 107907.
Pecelj M, Matzarakis A, Vujadinovic M, Radovanovic M, 
Vagic N, Duric D, Cvetkovic M (2021) Temporal Analysis 
of Urban-Suburban PET, mPET and UTCI Indices in Belg-
grade (Serbia). Atmosphere 12 916.
Pelliccioni A, Grandoni L, Di Bernardino A (2021) Evaluat-
tion of Profiles of Standard Deviation of Vertical Wind in 
the Urban Area of Rome: Performances of Monin-Obukh-
hov Similarity Theory Using Different Scaling Variables. 
Sustainability 13 8426.
Pfafferott J, Rissmann S, Suehring M, Kanani-Suehring F, 
Maronga B (2021) Building indoor model in PALM-4U: 
indoor climate, energy demand, and the interaction bet-
tween buildings and the urban microclimate. Geoscientb
tific Model Development 14 3511-3519.
Pinzón RE, Nakaegawa T, Hibino K, Takayabu I (2021) A 
Climate Analogue Approach to Understanding the Fut-
ture Climates of Six Western South American Capital Citi-
ies. Atmosfera 34 255-266.
Pollack I, Helmig D, O’Dell K, Fischer E (2021) Seasonali-
ity and Source Apportionment of Nonmethane Volatile 
Organic Compounds at Boulder Reservoir, Colorado, Bet-
tween 2017 and 2019. Journal of Geophysical Research: 
Atmospheres 126 e2020JD034234.
Pommier M (2021) Prediction of source contributions to 

urban background PM10 concentrations in European citi-
ies: a case study for an episode in December 2016 using 
EMEP/MSC-W rv4.15-Part 2: The city contribution. Geosb
scientific Model Development 14 4143-4158.
Priem F, Canters F (2021) Modelling transitions in sealed 
surface cover fraction with Quantitative State Cellular 
Automata. Landscape and Urban Planning 211 104081.
Psomas T, Teli D, Langer S, Wahlgren P, Wargocki P (2021) 
Indoor humidity of dwellings and association with buildi-
ing characteristics, behaviors and health in a northern 
climate. Building and Environment 198 107885.
Puskas N, Abunnasr Y, Naalbandian S (2021) Assessing 
deeper levels of participation in nature-based solutions 
in urban landscapes-A literature review of real-world 
cases. Landscape and Urban Planning 210 104065.
Quan S, Bansal P (2021) A systematic review of GIS-based 
local climate zone mapping studies. Building and Envirb
ronment 196 107791.
Quemada-Villagómez L, Miranda-López R, Calderón-
Ramírez M, Navarrete-Bolaños J, Martínez-González G, 
Jiménez-Islas H (2021) A simple and accurate mathemati-
ical model for estimating maximum and minimum daily 
environmental temperatures in a year. Building and Envirb
ronment 197 107822.
Quintana-Talvac C, Corvacho-Ganahin O, Smith P, Sarr-
ricolea P, Prieto M, Meseguer-Ruiz O (2021) Urban Heat 
Islands and Vulnerable Populations in a Mid-Size Coastal 
City in an Arid Environment. Atmosphere 12 917.
Qureshi AM, Rachid A (2021) Review and Comparative 
Study of Decision Support Tools for the Mitigation of Urb-
ban Heat Stress. Climate 9 102.
Rafael-García-Cueto O, Ernesto-López-Velázquez J, Boj-
jórquez-Morales G, Santillán-Soto N, Flores-Jiménez 
DE (2021) Trends in Temperature Extremes in Selected 
Growing Cities of Mexico Under a Non-stationary Clim-
mate. Atmosfera 34 233-254.
Rahman MM, Alam K (2021) Clean energy, population 
density, urbanization and environmental pollution nexu-
us: Evidence from Bangladesh. Renewable Energy 172 
1063-1072.
Rajeswari J, Srinivas C, Yesubabu V, Hari Prasad D, Venkat-
traman B (2021) Impacts of Urbanization, Aerodynamic 
Roughness, and Land Surface Processes on the Extreme 
Heavy Rainfall Over Chennai, India. Journal of Geophysic-
cal Research: Atmospheres 126 e2020JD034017.
Raman TL, Abdul Aziz NA, Yaakob SSN (2021) The Effects 
of Different Natural Environment Influences on Health 
and Psychological Well-Being of People: A Case Study in 
Selangor. Sustainability 13 8597.
Reis C, Lopes A (2019) Evaluating the Cooling Potential 
of Urban Green Spaces to Tackle Urban Climate Change 

33

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



Bibliography

in Lisbon. Sustainability 11 2480.
Reis C, Lopes A, Correia E, Fragoso M (2020) Local Weathe-
er Types by Thermal Periods: Deepening the Knowledge 
about Lisbon>s Urban Climate. Atmosphere 11 840.
Resler J, Eben K, Geletic J, Krc P, Rosecky M, Suehring M, 
Belda M, Fuka V, Halenka T, Huszar P, Karlicky J, Benesov-
va N, Doubalova J, Honzakova K, Keder J, Napravnikova 
S, Vlcek O (2021) Validation of the PALM model system 
6.0 in a real urban environment: a case study in Dejvice, 
Prague, the Czech Republic. Geoscientific Model Develo-
opment 14 4797-4842.
Rihan W, Zhang H, Zhao J, Shan Y, Guo X, Ying H, Deng G, 
Li H (2021) Promote the advance of the start of the growi-
ing season from combined effects of climate change and 
wildfire. Ecological Indicators 125 107483.
Rogulski M, Badyda A (2021) Air Pollution Observations 
in Selected Locations in Poland during the Lockdown 
Related to COVID-19. Atmosphere 12 806.
Sadeghi M, de Dear R, Morgan G, Santamouris M, Jalalud-
din B (2021) Development of a heat stress exposure metr-
ric – Impact of intensity and duration of exposure to heat 
on physiological thermal regulation. Building and Envir-
ronment 200 107947.
Sahraoui Y, Leski CDG, Benot M-L, Revers F, Salles D, van 
Halder I, Barneix M, Carassou L (2021) Integrating ecol-
logical networks modelling in a participatory approach 
for assessing impacts of planning scenarios on lands-
scape connectivity. Landscape and Urban Planning 209 
104039.
Santos Nouri A, Lopes A, Pedro Costa J, Matzarakis A 
(2018) Confronting potential future augmentations of 
the physiologically equivalent temperature through 
public space design: The case of Rossio, Lisbon. Sustaina-
able Cities and Society 37 7-25.
Schaffitel A, Schuetz T, Weiler M (2021) Fluxes from soil 
moisture measurements (FluSM v1.0): a data-driven wat-
ter balance framework for permeable pavements. Geos-
scientific Model Development 14 2127-2142.
Seyedashraf O, Bottacin-Busolin A, Harou JJ (2021) A 
Disaggregation-Emulation Approach for Optimization 
of Large Urban Drainage Systems. Water Resources Res-
search 57 e2020WR029098.
Shah A, Garg A, Mishra V (2021) Quantifying the local 
cooling effects of urban green spaces: Evidence from 
Bengaluru, India. Landscape and Urban Planning 209 
104043.
Sharifi F, Levin I, M.Stone W, Nygaard A (2021) Green 
space and subjective well-being in the Just City: A scopi-
ing review. Environmental Science and Policy 120 118-
126.
Shen P, Liu J, Wang M (2021) Fast generation of microc-

climate weather data for building simulation under heat 
island using map capturing and clustering technique. 
Sustainable Cities and Society 71 102954.
da Silva FT, Reis Jr NC, Santos JM, Goulart EV, Maciel FS, 
Braganca L, de Alvarez CE (2021) Atmospheric dispersion 
and urban planning: An interdisciplinary approach to 
city modeling. Sustainable Cities and Society 70 102882.
Simón-Moral A, Dipankar A, Doan Q-V, Sanchez C, Roth 
M, Becker E, Huang X-Y (2021) Urban intensification of 
convective rainfall over the Singapore – Johor Bahru reg-
gion. Quarterly Journal of the Royal Meteorological Soc-
ciety 1-16.
Smalls-Mantey L, Montalto F (2021) The seasonal mic-
croclimate trends of a large scale extensive green roof. 
Building and Environment 197 107792.
Stessens P, Canters F, Khan AZ (2021) Exploring Options 
for Public Green Space Development: Research by Des-
sign and GIS-Based Scenario Modelling. Sustainability 13 
8213.
Su S, Zhu C, Li X, Wang Q (2021) Dynamic global warmi-
ing impact assessment integrating temporal variables: 
Application to a residential building in China. Environm-
mental Impact Assessment Review 88 106568.
Sumarmi S, Purwanto P, Bachri S (2021) Spatial Analysis 
of Mangrove Forest Management to Reduce Air Tempera-
ature and CO2 Emissions. Sustainability 13 8090.
Sun X, Wang C, Ren G (2021) Changes in the diurnal temp-
perature range over East Asia from 1901 to 2018 and its 
relationship with precipitation. Climatic Change 166 44.
Sun T, Sun R, Khan MS, Chen L (2021) Urbanization inc-
creased annual precipitation in temperate climate zone: 
A case in Beijing-Tianjin-Hebei region of North China. 
Ecological Indicators 126 107621.
Swart R, Celliers L, Collard M, Prats AG, Huang-Lachm-
mann J-T, Sempere FL, de Jong F, Costa MM, Martinez G, 
Velazquez MP, others (2021) Reframing climate services 
to support municipal and regional planning. Climate 
Services 22 100227.
Tamaskani Esfehankalateh A, Ngarambe J, Yun GY (2021) 
Influence of Tree Canopy Coverage and Leaf Area Dens-
sity on Urban Heat Island Mitigation. Sustainability 13 
7496.
Tao F, Hu Y, Tang G, Zhou T (2021) Long-Term Evolution 
of the SUHI Footprint and Urban Expansion Based on 
a Temperature Attenuation Curve in the Yangtze River 
Delta Urban Agglomeration. Sustainability 13 8530.
Tao J, Zhang Z, Zhang L, Wu Y, Zhang R, Wang B (2021) 
Impact of deliquescence of aerosol on mass absorption 
efficiency of elemental carbon in fine particles in urban 
Guangzhou in south China. Atmospheric Environment 
256 118476.

34

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



Bibliography

Teotonio I, Silva CM, Cruz CO (2021) Economics of green 
roofs and green walls: A literature review. Sustainable 
Cities and Society 69 102781.
Tierolf L, de Moel H, van Vliet J (2021) Modeling urban 
development and its exposure to river flood risk in 
Southeast Asia. Computers, Environment and Urban Systb
tems 87 101620.
Trimmel H, Weihs P, Faroux S, Formayer H, Hamer P, Has-
sel K, Laimighofer J, Leidinger D, Masson V, Nadeem I, 
Oswald S, Revesz M, Schoetter R (2021) Thermal condit-
tions during heat waves of a mid-european metropolis 
under consideration of climate change, urban developm-
ment scenarios and resilience measures for the mid-21st 
century. Meteorologische Zeitschrift 30 9-32.
Ulpiani G, Zinzi M (2021) Introducing the Built Environm-
ment in a Changing Climate: Interactions, Challenges, 
and Perspectives. Climate 9 104.
Veerasamy D, Atkin CJ, Ponnusami SA (2021) Aerofoil 
wake-induced transition characteristics on a flat-plate 
boundary layer. Journal of Fluid Mechanics 920 A29.
Villalba G, Whelan M, Montzka S, Cameron-Smith P, 
Fischer M, Zumkehr A, Hilton T, Stinecipher J, Baker I, 
Bambha R, Michelsen H, LaFranchi B, Estruch C, Campb-
bell E (2021) Exploring the Potential of Using Carbonyl 
Sulfide to Track the Urban Biosphere Signal. Journal of 
Geophysical Research: Atmospheres 126 e2020JD034106.
Voordeckers D, Meysman F, Billen P, Tytgat T, Van Acker 
M (2021) The impact of street canyon morphology and 
traffic volume on NO2 values in the street canyons of Ant-
twerp. Building and Environment 197 107825.
Wai K-M, Xiao L, Tan TZ (2021) Improvement of the Outd-
door Thermal Comfort by Water Spraying in a High-Dens-
sity Urban Environment under the Influence of a Future 
(2050) Climate. Sustainability 13 7811.
Wan Y, Huang X, Ge X, Jiang B, Liao Y, Yan Q, Shuai Q, 
Fu Q, Xiao H, Yu H (2021) Size-dependent Molecular 
Characteristics and Possible Sources of Organic Aeros-
sols at a Coastal New Particle Formation Hotspot of East 
China. Journal of Geophysical Research: Atmospheres 126 
e2021JD034610.
Wan H, McLaughlin D, Shao Y, van Eerden B, Ranganat-
than S, Deng X (2021) Remotely-sensed evapotranspirat-
tion for informed urban forest management. Landscape 
and Urban Planning 210 104069.
Wan K, Shackley S, Doherty R, Shi Z, Zhang P, Glenk K, Bo 
X, Chang L, Feng Z, Hewitt C, Wang Q, Xu J, Xu J (2021) 
Air quality services on climate time-scales for decision 
making: An empirical study of China. Journal of Cleaner 
Production 312 127651.

Wang C, Wang Z-H, Kaloush KE, Shacat J (2021) Cool 
pavements for urban heat island mitigation: A synthetic 

review. Renewable and Sustainable Energy Reviews 146 
111171.
Wang Z-H, Wang C, Yang X (2021) Dynamic synchronizat-
tion of extreme heat in complex climate networks in the 
contiguous United States. Urban Climate 38 100909.
Wang Z, Zhao Z, Wang C (2021) Random forest analysis of 
factors affecting urban carbon emissions in cities within 
the Yangtze River Economic Belt. Plos One 16 e0252337.
Wang X, Xiang Y, Liu W, Lv L, Dong Y, Fan G, Ou J, Zhang 
T (2021) Vertical profiles and regional transport of ozone 
and aerosols in the Yangtze River Delta during the 2016 
G20 summit based on multiple lidars. Atmospheric Envirb
ronment 259 118506.
Wang H, Wu K, Liu Y, Sheng B, Lu X, He Y, Xie J, Wang H, 
Fan S (2021) Role of Heat Wave-Induced Biogenic VOC 
Enhancements in Persistent Ozone Episodes Formation 
in Pearl River Delta. Journal of Geophysical Research: Atmb
mospheres 126 e2020JD034317.
Wang K, Huang R-J, Brüggemann M, Zhang Y, Yang L, Ni 
H, Guo J, Wang M, Han J, Bilde M, Glasius M, Hoffmann 
T (2021) Urban organic aerosol composition in eastern 
China differs from north to south: Molecular insight from 
a liquid chromatography-mass spectrometry (Orbitrap) 
study. Atmospheric Chemistry and Physics 21 9089-9104.
Wang J, Hu X-M (2021) Evaluating the Performance of 
WRF Urban Schemes and PBL Schemes over Dallas-Fort 
Worth during a Dry Summer and a Wet Summer. Journal 
of Applied Meteorology and Climatology 60 779-798.
Wang L, Li D (2021) Urban Heat Islands during Heat 
Waves: A Comparative Study between Boston and Phoen-
nix. Journal of Applied Meteorology and Climatology 60 
621-641.
Wang Y, van Vliet J, Debonne N, Pu L, Verburg PH (2021) 
Settlement changes after peak population: Land system 
projections for China until 2050. Landscape and Urban 
Planning 209 104045.
Wang P, Li Y, Huang G, Wang S, Suo C, Ma Y (2021) A 
multi-scenario factorial analysis and multi-regional inp-
put-output model for analyzing CO2 emission reduction 
path in Jing-Jin-Ji region. Journal of Cleaner Production 
300 126782.
Wang B, Yi YK (2021) Developing an adapted UTCI (Univ-
versal Thermal Climate Index) for the elderly population 
in China’s severe cold climate region. Sustainable Cities 
and Society 69 102813.
Weger M, Knoth O, Heinold B (2021) An urban large-
eddy-simulation-based dispersion model for marginal 
grid resolutions: CAIRDIO v1.0. Geoscientific Model Develob
opment 14 1469-1492.
Wen D, Ma S, Zhang A, Ke X (2021) Spatial Pattern Analys-
sis of the Ecosystem Services in the Guangdong-Hong 

35

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



Bibliography

Kong-Macao Greater Bay Area Using Sentinel-1 and Sent-
tinel-2 Imagery Based on Deep Learning Method. Sust-
tainability 13 7044.
Wittkamp N, Adler B, Kalthoff N, Kiseleva O (2021) Mes-
soscale wind patterns over the complex urban terrain 
around stuttgart investigated with dual-doppler lidar 
profile. Meteorologische Zeitschrift 30 185-200.
Wu D, Lin JC, Duarte HF, Yadav V, Parazoo NC, Oda T, Kort 
EA (2021) A model for urban biogenic CO2 fluxes: Sol-
lar-Induced Fluorescence for Modeling Urban biogenic 
Fluxes (SMUrF v1). Geoscientific Model Development 14 
3633-3661.
Xiao C, Zhou J, Wang X, Zhang S (2021) Industrial agg-
glomeration and air pollution: A new perspective from 
enterprises in Atmospheric Pollution Transmission 
Channel Cities (APTCC) of Beijing-Tianjin-Hebei and its 
surrounding areas, China. Plos One 16 e0255036.
Xue P, Jia X, Lai D, Zhang X, Fan C, Zhang W, Zhang N 
(2021) Investigation of outdoor pedestrian shading prefe-
erence under several thermal environment using remote 
sensing images. Building and Environment 200 107934.
Yan Y, Wu C, Wen Y (2021) Determining the impacts of 
climate change and urban expansion on net primary 
productivity using the spatio-temporal fusion of remote 
sensing data. Ecological Indicators 127 107737.
Yang W, Du H, Wang Z, Zhu L, Wang Z, Chen X, Chen H, 
Wang W, Zhang R, Li J, Dao X (2021) Characteristics of 
regional transport during two-year wintertime haze epis-
sodes in North China megacities. Atmospheric Research 
257 105582.
Yang Y, Ge B, Chen X, Yang W, Wang Z, Chen H, Xu D, 
Wang J, Tan Q, Wang Z (2021) Impact of water vapor 
content on visibility: Fog-haze conversion and its implic-
cations to pollution control. Atmospheric Research 256 
105565.

Yang Y, Zhou M, Wang T, Yao B, Han P, Ji D, Zhou W, Sun 
Y, Wang G, Wang P (2021) Spatial and temporal variat-
tions of CO2 mole fractions observed at Beijing, Xianghe, 
and Xinglong in North China. Atmospheric Chemistry 
and Physics 21 11741-11757.

Yang L, Li Q, Yuan H, Niu Z, Wang L (2021) Impacts of Urb-
ban Canopy on Two Convective Storms With Contrasting 
Synoptic Conditions Over Nanjing, China. Journal of Geop-
physical Research: Atmospheres 126 e2020JD034509.

Yang Y, Xu H, Wang J, Liu T, Wang H (2021) Integrating 
climate change factor into strategic environmental ass-
sessment in China. Environmental Impact Assessment 
Review 89 106585.

Yen H-Y, Chiu H-L, Huang H-Y (2021) Green and blue 
physical activity for quality of life: A systematic review 
and meta-analysis of randomized control trials. Lands-

scape and Urban Planning 212 104093.
Yin Q, Cao Y, Sun C (2021) Research on outdoor thermal 
comfort of high-density urban center in severe cold area. 
Building and Environment 200 107938.
Yu S, Liu D, Xu J, Wang Z, Wu D, Shan Y, Shao J, Mao M, 
Qian L, Wang B, Xie C, Wang Y (2021) Optical properties 
and seasonal distribution of aerosol layers observed by 
lidar over Jinhua, southeast China. Atmospheric Environm-
ment 257 118456.
Yu X, Chen C (2021) Coupling spectral-dependent radiat-
tive cooling with building energy simulation. Building 
and Environment 197 107841.
Zeng B, Zhou W, Zhou M (2021) Forecasting the concent-
tration of sulfur dioxide in Beijing using a novel grey int-
terval model with oscillation sequence. Journal of Cleane-
er Production 311 127500.
Zhang G, Li J, Zhou G, Cai X, Gao W, Peng X, Chen Y (2021) 
Effects of Mosaic Representation of Land Use/Land Cove-
er on Skin Temperature and Energy Fluxes in Noah-MP 
Land Surface Model Over China. Journal of Geophysical 
Research: Atmospheres 126 e2021JD034542.
Zhang D, Li J, Ji Q, Managi S (2021) Climate variations, 
culture and economic behaviour of Chinese households. 
Climatic Change 167 9.
Zhang R, Zhang C-Q, Cheng W, Lai PC, Schuez B (2021) 
The neighborhood socioeconomic inequalities in urb-
ban parks in a High-density City: An environmental just-
tice perspective. Landscape and Urban Planning 211 
104099.
Zhang A, Liu Y, Zhao B, Zhang Y, Kan H, Zhao Z, Deng 
F, Huang C, Zeng X, Sun Y, Qian H, Liu W, Mo J, Sun C, 
Zheng X (2021) Indoor PM2.5 concentrations in China: A 
concise review of the literature published in the past 40 
years. Building and Environment 198 107898.
Zhang H, Peng J, Zhao C, Xu Z, Dong J, Gao Y (2021) 
Wind speed in spring dominated the decrease in wind 
erosion across the Horqin Sandy Land in northern China. 
Ecological Indicators 127 107599.
Zhang H, Song J, Wang G, Wu X, Li J (2021) Spatiotemp-
poral characteristic and forecast of drought in northern 
Xinjiang, China. Ecological Indicators 127 107712.
Zhang M, Xu C, Meng L, Meng X (2021) Outdoor comfort 
level improvement in the traffic waiting areas by using 
a mist spray system: An experiment and questionnaire 
study. Sustainable Cities and Society 71 102973.
Zhang S, Kwok KCS, Liu H, Jiang Y, Dong K, Wang B (2021) 
A CFD study of wind assessment in urban topology with 
complex wind flow. Sustainable Cities and Society 71 
103006.
Zhang M, Gao Z (2021) Effect of urban form on microclim-
mate and energy loads: Case study of generic residential 

36

ISSUE NO. 81 SEPTEMBER 2021                                                                                      INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



Bibliography

district prototypes in Nanjing, China. Sustainable Cities 
and Society 70 102930.
Zhao X, Zhou W, Han L (2021) The spatial and seasonal 
complexity of PM2.5 pollution in cities from a social-ecol-
logical perspective. Journal of Cleaner Production 309 
127476.
Zhe M, Zhang X (2021) Time-lag effects of NDVI response-
es to climate change in the Yamzhog Yumco Basin, South 
Tibet. Ecological Indicators 124 107431.
Zheng K, Tan L, Sun Y, Wu Y, Duan Z, Xu Y, Gao C (2021) 
Impacts of climate change and anthropogenic activities 
on vegetation change: Evidence from typical areas in 
China. Ecological Indicators 126 107648.

Stewart ID, Mills G (2021) The Urban Heat Island: A 
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interest for many people studying the urban envir-
ronment and local/global climate change. The UHI 
has been scientifically studied for 200 years and, 
although it is an apparently simple phenomenon, 
there is considerable confusion around the different 
types of UHI and their assessment. The Urban Heat 
Island: A Guidebook provides simple instructions 
for measuring and analysing the phenomenon, as 
well as greater context for defining the UHI and the 
impacts it can have. Readers will be empowered to 
work within a set of guidelines that enable direct 
comparison of UHI effects across diverse settings, 
while informing a wide range of climate mitigation 
and adaptation programs to modify human behavi-
iour and the built form. This opens the door to true 
global assessments of local climate change in cities. 

Urban planning and 
design strategies can 
then be evaluated 
for their effectiveness 
at mitigating these 
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ments and impacts 
of Urban Heat Islands 
(UHI)
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• Provides a set of best practices and guidelines for 
UHI observation and analysis
• Includes both conceptual overviews and practical 
instructions for a wide range of uses
Readership: Climatologists, meteorologists, geograp-
phers, architects, engineers, urban planners, envir-
ronmental planners, policy and decisions makers, 
bioclimatologists, urban ecologists, public health 
officials

Applications of the Universal Thermal Climate Index 
UTCI in Biometeorology: Latest Developments and 
Case Studies. Springer Biometeorology Series.
Editor: Eduardo L. Krüger

This key book on the outdoor thermal comfort index:
UTCI (Universal Thermal Climate Index) brings reade-
ers up-to-date with the latest applications, testing 
and studies of the UTCI. The book provides a comp-
prehensive, up-to-date 
view on the UTCI as a 
heat stress metric, and 
its latest applications 
in urban planning, 
meteorology, public 
health, human physio-
ology and sustainable 
architecture. Of intere-
est to urban planners, 
architects, building eng-
gineers and all those 
interested in human 
wellbeing in cities.
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Recently published books... 

https://www.elsevier.com/books/the-urban-heat-island/stewart/978-0-12-815017-7
https://link.springer.com/book/10.1007%2F978-3-030-76716-7
https://link.springer.com/book/10.1007%2F978-3-030-76716-7
https://link.springer.com/book/10.1007%2F978-3-030-76716-7
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Upcoming Conferences... 
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.

INNOVATE4CITIES CONFERENCE
Virtual event • October 11-15, 2021
https://www.globalcovenantofmayors.org/research-inn-
novation/

American Geophysical Union Fall Meeting
New Orleans, USA and Online • December 13-17, 2021 
https://www.agu.org/Fall-Meeting/

102nd American Meteorological Society Annn
nual Meeting & 22nd Joint Conference on the 
Applications of Air Pollution Meteorology, 
Session on “Urban Air Pollution under a Changing
Climate and Changing Emission Profiles”
Houston, USA • January 23-27, 2022
https://annual.ametsoc.org/index.cfm/2022/

Calls for Papers...

“Weather and Climate Extremes in the Urban 
Environment: Modeling and Observations” 
Special Issue of Frontiers in Environmental Science 

Abstract deadline: October 12, 2021; manuscript deadl-
line: February 12, 2022.
https://www.frontiersin.org/research-topics/24936/
weather-and-climate-extremes-in-the-urban-environm-
ment-modeling-and-observations

“Urban Microclimate and Air Quality as Drivers 
of Urban Design”
Special Issue of Sustainability

Guest Editors: Luciano Massetti & David Pearlmutter

Updated Deadline: December 31, 2021
https://www.mdpi.com/journal/sustainability/special_iss-
sues/Urban_Microclimate_Air_Quality 

Urban Climate session in 13th International 
Conference on Southern Hemisphere Meteorn
rology and Oceanography (ICSHMO)
Christchurch, New Zealand • February 8-12, 2022
https://confer.eventsair.com/icshmo-2022/

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

INTERNATIONAL CONFERENCE ON URBAN CLIMATE 
(ICUC-11)
Sydney, Australia • August 2023
https://conference.unsw.edu.au/en/icuc11

“State-of-Art in Urban Climate
Projections” 

Special Issue of Atmosphere

Abstract deadline: February 5, 2022
https://www.mdpi.com/journal/atmosphere/special_iss-
sues/Climate_Projections

“Effects of the COVID-19 Pandemic on the Use 
and Perception of Urban Green Space”
Special issue of Land

Guest Editors: Francesca Ugolini & David Pearlmutter

Updated deadline: April 30, 2022
https://www.mdpi.com/journal/land/special_issues/pand-
demic_ugs

https://www.globalcovenantofmayors.org/research-innovation/
https://www.globalcovenantofmayors.org/research-innovation/
https://www.agu.org/Fall-Meeting/
https://www.frontiersin.org/research-topics/24936/weather-and-climate-extremes-in-the-urban-environment-modeling-and-observations
https://www.frontiersin.org/research-topics/24936/weather-and-climate-extremes-in-the-urban-environment-modeling-and-observations
https://www.frontiersin.org/research-topics/24936/weather-and-climate-extremes-in-the-urban-environment-modeling-and-observations
https://www.mdpi.com/journal/sustainability/special_issues/Urban_Microclimate_Air_Quality
https://www.mdpi.com/journal/sustainability/special_issues/Urban_Microclimate_Air_Quality
https://www.plea2022.org/
https://conference.unsw.edu.au/en/icuc11
https://www.mdpi.com/journal/atmosphere/special_issues/Climate_Projections
https://www.mdpi.com/journal/atmosphere/special_issues/Climate_Projections
https://www.mdpi.com/journal/land/special_issues/pandemic_ugs
https://www.mdpi.com/journal/land/special_issues/pandemic_ugs
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2021 Luke Howard Award honors Gerald Mills
We are delighted to 

announce Dr. Gerald 
Mills of University Coll-
lege Dublin, Ireland, as 
the winner of the 2021 
Luke Howard Award for 
Outstanding Contribut-
tions to the Field of Urb-
ban Climatology.

Gerald is an influent-
tial urban climatologist 
and a remarkable res-
searcher, widely known 
for his numerous scient-
tific contributions, his 
genuine passion for the 
subject and its history, 
his generosity as a ment-
tor and his exceptional 
dedication to the urban 
climate community.

Gerald’s research has 
had substantial impact 
across many areas of urb-
ban climatology. These 
include the urban heat 
island, modelling the 
urban canopy, the surf-
face energy balance at 
multiple scales, indoor and outdoor climates, the 
links between cities and global climate change and 
the importance of sustainable urban design. He has 
been instrumental in the WUDAPT initiative and 
is now perhaps even more widely known as a co-
author of the Urban Climates textbook, which has 
become one of the key texts not only for urban clim-
matologists but also for multiple disciplines intere-
ested in the urban environment. Alongside these 
scientific contributions, Gerald has amassed an imp-
pressive knowledge of the history of urban climate. 
He has brought the work of early pioneers to the 

attention of the present-
day community with rem-
markable commitment 
and enthusiasm. He can 
recite long passages of 
Luke Howard’s The Climb
mate of London and has 
reedited this book, line 
by line, to make it availa-
able again for the scient-
tific audience. For this 
alone, Gerald would be 
a worthy recipient of the 
Luke Howard Award.

Gerald received his 
PhD from The Ohio State 
University in 1989, then 
taught at Bowling Green 
State University, Ohio, 
and the University of Cali-
ifornia at Los Angeles bef-
fore moving to University 
College Dublin in 1997. 

His engagement in 
the community is except-
tional, both nationally 
and internationally. Gera-
ald has been a member 
of the WMO’s Urban Exp-

pert team for over a decade and has remained a key 
part of the IAUC since it was established more than 
twenty years ago. His roles within the IAUC have 
included President, Secretary and Treasurer and he 
was the first editor of the IAUC newsletter (Urban Climb
mate News). His open-mindedness and strong belief 
in international and interdisciplinary collaboration 
have helped to foster an inclusive and supportive 
global urban climate community. He is a talented 
researcher, an exceptional mentor and a remarkable 
spokesperson for urban climate – and a highly des-
serving recipient of the 2021 Luke Howard Award.
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Three recipients named for 2021 Timothy Oke Award
In this second year of the IAUC Timothy Oke Award for Original Research in the Field of Urban Climatolo-

ogy, we are delighted to announce that three awards will be made: Professor Benjamin Bechtel, at Ruhr-
University Bochum, Germany; Associate Professor Leena Järvi, at the University of Helsinki, Finland; and Dr 
Iain D. Stewart, Fellow at the Global Cities Institute, University of Toronto, Canada. These three exceptional 
early-to mid-career researchers have each made major contributions to the field of urban climate, with 
their high quality, high impact and highly relevant work.

Benjamin received his PhD on remote sensing of urban canopy 
parameters from the University of Hamburg in 2012, before working 
as a Research Associate for the CliSAP Cluster of Excellence and in 
2019 becoming Professor for Urban Climatology at Ruhr-University 
Bochum. His work to characterise the morphology and behaviour of 
cities from satellite data has substantially advanced many areas of 
urban climatology, especially helping to understand the urban heat 
island and providing much-needed input data for urban modelling 
studies. Benjamin is committed to sharing data, tools and knowledge. 
Thanks to his efforts, software for mapping Local Climate Zones is 
freely available and used throughout the world. Benjamin is also a 
committed member of the IAUC community – and was instrumental 
in establishing this Timothy Oke Award.

Leena is a highly regarded researcher in the field of urban microm-
meteorology who has made numerous innovative, long-lasting and 
diverse contributions. She consistently works at the leading edge 
using a range of novel and traditional measurement techniques as 
well as developing modelling tools to generate new insights. Her 
outstanding publication record is impressively varied, including sign-
nificant contributions on air pollution, biogenic and anthropogenic 
carbon dioxide exchange, cold-climate cities, and the energy and 
water balance. Leena has built up her research group at the Univers-
sity of Helsinki and collaborates widely – she is an excellent mentor 
(evidenced by numerous co-authored papers with her students) and 
a valued member of the IAUC community.

Iain is an imaginative and creative scientist, who is internationally 
renowned for his work on the urban heat island from both historic-
cal and scientific perspectives. His work on Local Climate Zones has 
redefined urban climatology and is used by hundreds of researchers 
across the world. As well as providing this essential framework, Iain 
has developed important guidance for conducting urban heat island 
research to ensure high scientific standards are maintained, and his 
systematic review of urban heat island studies provides an important 
historical context for more recent studies. Iain is an excellent commun-
nicator who is highly engaged with supporting researchers around 
the globe. He is an exceptional scholar, highly esteemed for his exe-
emplary approach to science: holistic, innovative and rigorous. His 
work has had, and will continue to have, an immense influence on 
the work of others.
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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 December. Contributions for the upcoming issue are 
welcome, and should be submitted by November 30, 2021 
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 publicat-
tion; they should not be used or cited otherwise.

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

Urban Projects: Helen Ward
Helen.Ward@uibk.ac.at

Conferences: Joe McFadden
mcfadden@ucsb.edu
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IAUC Board Members & Terms

· President: Nigel Tapper (Monash University, Australia), 2018-22

· Secretary: Andreas Christen (Albert-Ludwigs Universität 
Freiburg, Germany), 2018-22

· Treasurer: Ariane Middel (Arizona State University, USA), 2019-22

· Alexander Baklanov (WMO, Switzerland), WMO Representative, 
2018-22**

· Matthias Demuzere (Ruhr-University Bochum, Germany and 
CEO and Founder Kode), 2018-22

· Jorge Gonzalez (CUNY, USA): ICUC10 Local Organizer, 2016-21

· 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): ICUC10 Local Organizer, 
2016-21

· 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, 
th Netherlands), 2021-25

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

· Helen Ward (University of Innsbruck, Austria), 2019-22

* 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

Would you like your work featured in 
Urban Climate News?

If you would like to write an article for the IAUC 
newsletter, please contact the Projects Editor Helen 
Ward (helen.ward@uibk.ac.at). Our Project articles usua-
ally provide a short summary of recent work and can be 
a good way to advertise a recent journal publication to 
a wide audience, perhaps including additional informat-
tion, figures or photographs. Our Feature articles offer 
the opportunity to highlight results from a particular 
project or collection of projects, often bringing togethe-
er findings from a series of complementary publications 
in a concise overview. We are always happy to receive 
suggestions for future issues of the newsletter − please 
get in touch!

As a result of the recent election, we welcome 
and congratulate our two new IAUC Board memb-
bers, Natalie Theeuwes from the Royal Netherl-
lands Meteorological Institute, and Vincent Luo 
from the University of Reading.  Many thanks to 
those members of our community who put their 
names forward for election. 

Congratulations to two newly 
elected IAUC Board members

Natalie Theeuwes                        Vincent Luo

mailto:dragan.milosevic@dgt.uns.ac.rs
mailto:chenghao.wang@stanford.edu
mailto:Helen.Ward@uibk.ac.at
mailto:helen.ward@uibk.ac.at
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