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standing contributions to the field of urban climatology, 
and Chao Ren and Scott Krayenhoff are deserving winnn
ners of the 2020 Timothy Oke Award, for early-to-mid 
career working in our field.  More details of these awards 
and the work of the awardees can be found later in this 
Newsletter and on the IAUC website.

I hope that you will enjoy reading this issue No.77 of 
the Quarterly Newsletter of the IAUC as much as I have.  
There is the usual variety of excellent articles and reports 
of interest for our membership, including the In the News 
section compiled by Paul Alexander. This will be the last 
In the News section compiled by Paul, and we thank him 
sincerely for his contributions.  As a consequence, we are 
looking for someone to replace Paul in finding items in 
the media that are timely and relevant to urban climatolon
ogy.  If that person is you, please get in touch with David 
Pearlmutter (davidp@bgu.ac.il).

With best wishes.

Dear colleagues in the IAUC community.  
When I wrote my March column it seemed inconceivan

able that in the third quarter of 2020 we would still be 
dealing with the havoc caused by COVID-19, but we are.  
In Melbourne, Australia, we are currently slowly emergin
ing from our second hard lockdown, as other parts of 
the world are again entering various shades of new lockdn
downs.  I fervently hope that you and your families are 
remaining safe and well and that you are all managing 
in your altered working conditions.  One positive (maybe 
it’s a negative) for me is that, with little else to occupy my 
time, I seem to have been able to get through a fair bit 
of work!

One negative to get out of the way before focusing 
on positives is that, as you will read elsewhere in this 
Newsletter, the decision has been made to postpone 
our Sydney ICUC-11 for a year, from August 2021 untn
til August 2022.  In consultation with our members, and 
for a number of very significant reasons, this seemed the 
most sensible thing to do.  Australia’s borders are closed 
and are likely to remain so until well into next year.  On a 
related but positive note, the disruption to ICUC-11, and 
to many other scientific meetings, has resulted in an initn
tiative to develop a regular online IAUC seminar series.  
Many thanks to Natalie Theeuwes for taking the initiatn
tive on this – more information to follow soon.

Continuing with the positives; as you may know, we 
had two excellent new members voted onto the IAUC 
Board at the last election, Simone Kotthaus and Melissa 
Hart.  I look forward to working with them in the future.  
Last, but not least in the way of “good news” stories is 
the announcement of the IAUC awards, including the 
new Timothy Oke Award.  Alberto Martelli is a very wortn
thy winner of the 2020 Luke Howard Award, for outsn
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Racist housing policies have created some oppressively 
hot neighborhoods

September 2020 — The blacktop burned Melodee 
Strong’s feet through her sneakers as she stood at the cornn
ner of Plymouth and Penn Avenues in North Minneapoln
lis, gazing at the 250-foot-long “Black Lives Matter” street 
painting she and other artists were working on.

It was mid-July and brutally hot. By late morning, tempn
peratures had soared to over 100 degrees Fahrenheit. The 
paint dried so fast that Strong could watch as it crinkled 
into place, wishing she had worn thicker-soled shoes. “Unln
less we had astronaut shoes, or fireman’s boots, I don’t 
think anything would have worked,” she said.

Two months earlier, just a few miles south, George 
Floyd had been killed by a Minneapolis police officer. In resn
sponse, Strong and the artists decided to paint the mural, 
and they intentionally put it here in North Minneapolis, a 
historical center of Black life in the city—and ground zero 
for some of its starkest racial disparities.

This particular spot holds another distinction: It’s one 
of the hottest neighborhoods in the city. Temperatures 
around here can be more than 10 degrees Fahrenheit 
hotter than the city’s cool areas, according to an analysn
sis published earlier this year, putting at risk the health 
and safety of the neighborhood’s residents, about half of 
whom are Black.

This disparity is not an accident. The heat shimmering 
around Strong is at least in part the result of over a century 
of explicitly and implicitly racist and exclusionary city plannn
ning decisions at both the local and national level.

Such decisions have resulted in measurable differen
ences in heat. A recent study found that in more than 100 
American cities, neighborhoods that were “redlined” in 
the 1930s—deliberately discriminated against on racial 
grounds, in home loans and other economic support—are 
today, on average, about 4.7 degrees Fahrenheit hotter 
than un-redlined neighborhoods in the same city.

That means in formerly redlined neighborhoods, which 
are still primarily filled with Black and brown communities, 
families face heat stresses now that foreshadow the ones 
climate scientists say will strike the more affluent parts of 
Minneapolis and other cities decades in the future.

“Heat today is an indicator for what’s gone on in the 
past,” says Vivek Shandas, an urban planning expert at 
Portland State University and an author of the study, publn
lished in the journal Climate. Redlining and other discriminn

natory policies have shaped the distribution not just of 
cooling trees and hot pavement but also the location of 
freeways, factories, and other factors that affect health in 
today’s urban landscape, he says: “You pull that string and 
so many things unravel, decade after decade.”

Hot cities
Scientists have long known that features common to 

cities can make heat measurably worse. Two hundred 
years ago, an amateur climatologist in London found that 
thermometers he’d set up in the center of the city almost 
always measured warmer temperatures than ones from 
pastoral outer hamlets—the first evidence of what we 
now know as the “urban heat island effect.”

Today, researchers think of the heat island as more of 
an archipelago: In any city, hot spots appear where concn
crete and asphalt prevail, while cool zones emerge around 
trees, parks, or other open space.

Dark surfaces like paved roads or tar-covered rooftops 
readily absorb heat from the sun. They also tend to hold 
onto that heat more tightly than natural materials like 
loose dirt or plants. Big, densely clustered buildings do the 
same. Once heated up, they release the heat only slowly 
into the surrounding air like a hot, stale breath.

Trees and plants, on the other hand, cool cities down. 
Their leaves reflect away some incoming solar heat and 

Source: nationalgeographic.com

Decades of redlining and other discriminatory practices 
reshaped urban landscapes in Minneapolis and elsewhere, 

leaving some areas 10 degrees hotter than others.

https://metrocouncil.maps.arcgis.com/apps/webappviewer/index.html?id=fd0956de60c547ea9dea736f35b3b57e
https://metrocouncil.maps.arcgis.com/apps/webappviewer/index.html?id=fd0956de60c547ea9dea736f35b3b57e
https://www.mdpi.com/2225-1154/8/1/12/htm
https://www.nationalgeographic.com/science/2020/09/racist-housing-policies-created-some-oppressively-hot-neighborhoods/
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shade the ground below. Their roots also suck water from 
the ground and eventually release it to the air in a process 
called evapotranspiration. The energy to vaporize the watn
ter comes from heat in the air, which leaves the left-behn
hind air cooler.

But trees grow where they grow, and neighborhoods 
look how they look, because of choices made in the past.

This summer, young scholars in the predominantly 
Black Near North neighborhoods in Minneapolis saw the 
difference with their own eyes. Six days in a row, masks on, 
a group of students from the Liberty Community Church’s 
21st Century Academy summer program piled into a van 
and drove away from their home base to different nearby 
neighborhoods.

They each held a worksheet prepared by Cyreta Odunun
uyi, one of the leaders of the summer academy. It posed 
a series of questions: What do you see in this neighborhn
hood? How does that change as we drive into these other 
areas?

Near the church, they saw abundant pavement and 
few green spaces. But as they drove into the leafy, affluen
ent Bryn Mawr neighborhood, just a few minutes away, 
they saw houses set far apart from each other, with wide 
swaths of lawn between them. Parents strolled beneath 
the verdant tree canopy with their babies.

Underlying the differences they saw, Odunyi explained 
to the scholars, is redlining.

Covenants, redlining, and their legacy
“Redlining” is a colloquial term for a practice introduced 

in the 1930s, as the federal government struggled to revn
vive the U.S. economy during the Great Depression. Goven
ernment leaders wanted to help homeowners who were 
facing default on their mortgages or otherwise wouldn’t 
be able to afford houses, so they developed a state-sponsn
sored lending program—the Home Owners’ Loan Corporn
ration, or HOLC—that could issue mortgages.

The HOLC hired real estate agents to map areas within 
cities where loans would be “safe—” places where propen
erty values would stay high, protecting the government’s 
investment. At the time, the ethics code of the burgeoning 
real estate profession required them to maintain and promn
mote neighborhood segregation in the interest of “racial 
harmony.” The HOLC maps were created with the explicit 
intention of keeping some neighborhoods white.

“Safe” areas, like Bryn Mawr in Minneapolis, were outln
lined in green and graded with an A. Neighborhoods that 
were considered risky were outlined in yellow (C, “Definn
nitely Declining”), or red (D, labeled “Hazardous”). If just 
one African-American family lived in a neighborhood, it 
would usually be redlined.

Before there was a national policy encouraging and enan
abling housing segregation, local-scale strategies had taken
en root. Racially explicit “covenants’ prohibiting a propertn

ty’s sale to non-white buyers had proliferated across the 
country since the late 1800s. Minneapolis’s first covenant, 
from 1910, read unambiguously: “[These] premises shall 
not at any time be conveyed, mortgaged or leased to any 
person or persons of Chinese, Japanese, Moorish, Turkish, 
Negro, Mongolian or African blood or descent.”

Covenants were in use until 1968, when the Fair Housin
ing Act made the practice illegal.

By then the damage had been entrenched for decades. 
In the early 20th century, Minneapolis, like many other 
northern U.S. cities, had only a small Black community—
about 1 percent of the city’s population. But the families 
were scattered across the city, not centered in any one 
area. Only after the advent of racial covenants, redlining, 
and other discriminatory practices were they forced into a 
few narrow zones near the city center and denied the oppn
portunity to buy property.

By the 1940s, those newly segregated Black neighborhn
hoods had some of the lowest rates of homeownership 
in the country, at least in part because Black families were 
ineligible for federally insured loans and denied access to 
private credit. Over the following decades, as the Great 
Migration brought more Black families north, the disparitn
ties and the segregation grew. In Minneapolis, as in many 
other cities, the city’s funding for parks, neighborhood 
maintenance and infrastructure, schools, and more, went 
elsewhere.

Source: nationalgeographic.com

https://www.nationalgeographic.com/science/2020/09/racist-housing-policies-created-some-oppressively-hot-neighborhoods/
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A ‘Rorschach test’ of inquality
The indelible effects of racism influenced everything 

from the location of waste sites to school funding, says 
Kirsten Delegard, a historian at the University of Minnn
nesota who led a massive project to map Minneapolis’s 
historical covenants and relate them to today’s racial dispn
parities.

“We kept showing this map to different groups, and it 
was like a Rorschach test of their background and interen
ests,” she says. Health experts, for example, noticed that 
the covenant-free, redlined areas of the map corresponden
ed disturbingly well with the areas they knew had high 
asthma rates and low birth weights—conditions associaten
ed with exposure to air pollution and other environmentn
tal hazards. A local food expert saw that stands of fruit 
trees were abundant in neighborhoods where whites-
only covenants had been common. In one of the most 
striking examples, Delegard recalls, a city council member 
exclaimed that her map of racial segregation looked just 
like a map of street tree cover.

“This is the base map that everything else is built on,” 
Delegard says. “Any other measure of well-being can be 
traced back to these restrictions.”

“Once you see it, you can’t unsee it, and it changes how 
you think and feel,” says Kevin Gilliam, a doctor who works 
in a clinic around the corner from the BLM street painting. 
It’s an easy pivot, he says, to couple this summer’s social 
unrest, the devastating effects of the pandemic on Black 
communities, and environmental justice issues.

“It is not a stretch of the mind or imagination to connn
nect social ills with environmental disparities, housing 
disparities, and health disparities,” Gilliam says. “All these 
things can be traced back to the same roots.”

That includes heat. In formerly redlined neighborhoods, 
as the Minneapolis city council member had noticed, 
there are fewer trees and more pavement. Other factors, 
like the major freeways that snake through the center 
of the city, contribute as well—and their locations were 
also predicated on racist planning decisions. Built in the 
1950s and 60s, as the Black population of the city grew, 
the freeways served to further isolate nonwhite communn
nities. The pavement absorbs heat from the summer sun 
and radiates it to the surrounding neighborhoods.

Liberty Church and the site of the BLM street painting 
are both in areas graded “C”—not quite redlined, but histn
torically they too had received little investment. In the 
short drive to Bryn Mawr, the young scholars crossed the 
physical reality of policies put in place over 100 years ago 
and reinforced over and over in the intervening years.

Heat will spread
Minneapolis has one of the largest temperature dispn

parities between formerly redlined neighborhoods and 
those graded “A” in the 1930’s, according to the study by 

Shandas and his colleagues. But the researchers found a 
similar pattern in nearly every single one of the 108 citin
ies they analyzed. Minneapolis, Portland, and Denver had 
the biggest differences, with temperature differentials 
over 10 degrees Fahrenheit.

“All these cities, when you look at them, it’s almost 
surgical,” says Jeremy Hoffman, lead author of the paper 
and chief scientist at the Science Museum of Virginia. 
“You look along one little road and you can know exactly 
where the redlining happened.”

Source: nationalgeographic.com

https://www.nationalgeographic.com/science/2020/09/racist-housing-policies-created-some-oppressively-hot-neighborhoods/
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According to the Centers for Disease Control, heat 
kills more than 700 people each year in the U.S. One recn
cent study suggests the actual number may be nearly 10 
times larger.

Heat is dangerous far below the threshold at which it 
is directly lethal. It exacerbates many health complicatn
tions, like hypertension and heart disease. Many commn
mon medications also disrupt the body’s ability to contn
trol its internal temperature. Air quality often plummets 
when temperatures rise, leading to more pollution-reln
lated illness.

Just a few degrees of extra heat during an extreme 
event, or over the longer term, can push people past 
health thresholds into dangerous territory, says Cathern
rine Harrison, a public health specialist on Minneapolis’s 
Emergency Preparedness team. Experts estimate that 
some 3,000 deaths occur annually in the U.S. because of 
moderate heat.

Climate change will increase the risks. And residents 
of northern cities, which were not built with extreme 
heat in mind, may be particularly vulnerable. For exampn
ple, the 1995 Chicago heat wave killed over 700 people, 
primarily elderly people of color who lived without air 
conditioning in the hottest parts of the city, where tempn
peratures were likely higher than the officially recorded 
values.

An analysis from the Union of Concerned Scientists 
says the number of days in Minneapolis with a heat indn
dex of above 100 degrees Fahrenheit—the kind of day 
Melodee Strong painted in—could increase to 20 by the 
middle of the century, and over 40 by the end of the centn
tury. (Between 1960 to 1990, on average, only two days 
a year were that hot.) The city is expecting average summn
mer temperatures to rise by nearly eight degrees Fahren
enheit by the middle of the century.

“By 2025, we’re going to be seeing a lot more heat 
waves and days above 90,” says Eric Wojchik, a planner 
with the Twin Cities’ Metropolitan Council, which recentln
ly assessed the area’s climate vulnerability. He pauses. 
“2025 is not that far away.”

In Minneapolis, residents of the city’s hotspots are alrn
ready experiencing the heat that is coming for everyone. 
Residents of the cool areas, who are primarily white, are 
living in a very different heat-landscape—one that can 
be double-digits cooler on a hot day, according to a Univn
versity of Minnesota analysis.

This disparity in experience has clear consequences in 
terms of social action and policy, says Harrison. Even the 
really hot days aren’t yet that bad for many white residn
dents, she says.

“I think, when white comfort is impacted, when the 

‘out there’ issues become more proximal to them—that’s 
when we’ll see serious action occur” to address both locn
cal heat issues and climate change, Harrison says.

Currently, there is no funding for climate change-reln
lated heat adaptation in the city, says Kelly Muellman, 
the sustainability program coordinator for the city. Nor, 
adds Harrison, is there funding to assess the risk systeman
atically, meaning that heat-related illnesses and deaths 
are likely underestimated.

A respite isn’t always available
For those living in the hottest neighborhoods, the issn

sues are here, now, and especially acute because of the 
COVID-19 crisis. The pandemic was certainly on Liberty 
pastor Alika Galloway’s mind at the beginning of summn
mer. In late June, she and her husband, Pastor Ralph Galln
loway, knew that the summer scholars would soon be 
arriving.

To follow guidance on COVID-19, the Galloways 
wanted the kids outdoors as much as possible, But they 
also wanted to shield them: from both gun violence and 
overzealous policing in the neighborhood, especially as 
police backlash against protests ramped up, and from 
the pandemic itself, which was ravaging Minneapolis’s 
communities of color at rates more than three times 
higher than in white communities.

The Galloways also worried about the heat.To minimn
mize their own carbon footprint, they had for years resn
sisted installing air conditioning. But the conditions in 
June and July were too concerning, so they gave in.

“We really didn’t want to,” says Galloway. “But this is 
our children, our babies. You have to make this tragic 
moral choice, because you’re in this destructive heat, in 
order to get them some relief so they can learn and rest, 
because their homes aren’t cool either.”

The Galloways, their young scholars, and everyone 
else in the hot zones of the city are living at the edge of 
the future, in a world shaped by the country’s racist past 
and present and partially shut down by COVID-19. For 
Sam Grant, director of the Minnesota chapter of 350.org 
and a longtime advocate for environmental justice, the 
intersection of all these crises has rendered some things 
crystal clear.

“It’s two kinds of heat we’re facing,” Grant says. “The 
heat of racism and of temperature. To have both those 
at the same time, in a global pandemic: It is an ugly, ugly 
moment. But I think—I hope—it is causing a reopening, 
as well.” 

Source: https://www.nationalgeographic.com/scien
ence/2020/09/racist-housing-policies-created-some-
oppressively-hot-neighborhoods/

https://journals.ametsoc.org/jamc/article/54/9/1899/14071/Dense-Network-Observations-of-the-Twin-Cities
https://journals.ametsoc.org/jamc/article/54/9/1899/14071/Dense-Network-Observations-of-the-Twin-Cities
https://mn350.org/about-us/
https://www.nationalgeographic.com/science/2020/09/racist-housing-policies-created-some-oppressively-hot-neighborhoods/
https://www.nationalgeographic.com/science/2020/09/racist-housing-policies-created-some-oppressively-hot-neighborhoods/
https://www.nationalgeographic.com/science/2020/09/racist-housing-policies-created-some-oppressively-hot-neighborhoods/
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Why the 6 topics for the first Biden-Trump debate are actually 
all about climate change

September 2020 — Next Tuesday night President Trump 
and Democratic presidential nominee Joe Biden will travel 
to Cleveland, Ohio, to square off in the first of three presidn
dential debates. Fox News anchor Chris Wallace will moden
erate, and he’s already chosen his six topics for discussion.

They are: the records of the two candidates, the battle to 
replace Ruth Bader Ginsburg’s seat on the Supreme Court, 
election integrity, issues surrounding race and violence in 
U.S. cities, the once-booming-now-busted economy, and 
of course the six-month-old COVID-19 pandemic that has 
cost 200,000 Americans their lives.

Notice a glaring omission? We do. Climate change is nown
where to be found, despite weeks of news about wildfires 
in the American West and a hyperactive Atlantic storm seasn
son that’s already whizzed through the English alphabet.

Lawmakers noted the climate’s absence, too: In an effort 
spearheaded by Massachusetts’ Democratic Senator Ed 
Markey, on Wednesday 37 U.S. Senators — 35 Democrats 
and Independent Bernie Sanders — wrote to the Commissn
sion on Presidential Debates, imploring that the climate crisn
sis receive greater attention during this debate cycle. “The 
climate crisis isn’t coming, it’s here,” they wrote, and voten
ers want the candidates to talk about it. A poll released this 
week found that 74 percent of voters want climate questn
tions to be asked during the three presidential debates.

Even with no changes to Wallace’s debate agenda, our 
warming planet could still come up in the first debate. As 
we at Grist attempt to prove daily, climate has links to nearln
ly all other issues in the election, including COVID, Trump’s 
and Biden’s records, and of course the economy. Don’t beln
lieve us? Keep reading.

The Trump and Biden records
For years, American presidents have used their executn

tive powers to shape environmental policy, and President 
Trump is no exception. Since 2016, he has used his office 
to pursue a business-friendly, deregulatory agenda, rollin
ing back at least 68 of the country’s environmental and climn
mate-related policies.

Biden of course can’t cite the same presidential experien
ence, but as vice president he supported the Obama adminin
istration’s use of executive orders to implement a climate 
agenda, which included the Clean Power Plan. Biden also 
can point to his decades-long career in the Senate — during 
which, all the way back in 1986, he introduced the Global Climn
mate Protection Act, the chamber’s first climate change bill.

Both Trump and Biden have pitched themselves as climn
mate candidates — the former is claiming to be the “No. 1 

environmental president,” while the latter is promising that 
he can lead the fight against climate change.

The Supreme Court
Ruth Bader Ginsburg’s death on Friday vaulted the topic 

of Supreme Court nominations into the spotlight as a majn
jor campaign issue. Among the many legacies the late and 
“notorious” justice leaves was her support for environmentn
tal policies. According to Politico, she was a consistent vote 
in favor of clean air and water regulations and emissions 
controls.

Her successor, who will ultimately be chosen by either 
Trump or Biden, may be poised to help shape decades of 
environmental policy — especially as the Court considers 
weighing in on an increasing number of lawsuits that states, 
cities, and counties have filed against fossil fuel companies 
for their contributions to warming.

COVID-19
The pandemic and the climate crisis share many of the 

same roots. Deforestation and habitat destruction are obvn
viously bad news for the environment — but they can also 
make a “disease-emergence event” more likely by pushing 
wild animals into closer contact with humans. When that 
happens, animal diseases can make the jump to us. Scientn
tists say this is what likely happened with the coronavirus.

There’s nothing we can do about SARS-CoV-2 now, but 
much as world leaders can take action to prevent aspects 
of climate change, they can also implement policies to prevn
vent future pandemics from cropping up. That might mean 
curbing urban encroachment on wild spaces, but it can also 
mean addressing factory farms in the U.S., which scientists 
have long said are “a hotspot for emerging pandemics.”

The economy
After six months of COVID lockdowns (and still no end 

to the pandemic in sight), much of the candidates’ plans 
for the economy will involve some sort of recovery from 
the coronavirus-induced recession. Climate advocates like 
the group C40 Cities have called for a plan that prioritizes 
sustainability and environmental justice. That might mean 
investing in green jobs, public services, mass transit, and 
retraining programs for workers in the fossil fuel industry.

In July, Biden made clear he saw the creation of a new 
clean energy economy as a part of the recovery from COVID. 
He unveiled a $2 trillion plan that over four years would invn
vest heavily in transitioning the U.S. to 100 percent carbon 
neutral electricity by 2035, shifting the government fleet of 
vehicles to electric, and funneling 40 percent of energy infn
frastructure improvements to vulnerable communities. As 
vice president under President Obama, Biden oversaw the 
implementation of the 2009 Recovery Act, which included 
more than $90 billion in clean energy investments.

[Note: This opinion piece was published by grist.org on 
September 23 2020, before the first US presidential debb

bate on September 29th.]

https://www.nytimes.com/interactive/2020/climate/trump-environment-rollbacks.html
https://www.nytimes.com/interactive/2020/climate/trump-environment-rollbacks.html
https://grist.org/climate/a-common-germ-pool-the-frightening-environmental-origins-of-covid-19/
https://www.c40.org/other/agenda-for-a-green-and-just-recovery
https://www.c40.org/other/agenda-for-a-green-and-just-recovery
https://grist.org/politics/3-unexpected-ways-joe-biden-plans-to-tackle-climate-change/
https://grist.org/politics/why-the-6-topics-for-the-first-biden-trump-debate-are-actually-all-about-climate-change/
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Race and violence in our cities
It’s impossible to talk about racial justice in the U.S. withon

out also looking at the conditions in which many communitn
ties of color live. From air pollution to tainted water to toxic 
chemical exposure, environmental impacts fall heavily along 
racial and economic lines, with low-income Black, Hispanic, 
and Indigenous communities facing greater harms than 
their more affluent, white counterparts. And the effects of 
climate change — including sweltering urban heat and risin
ing sea levels — are set to cause disproportionate economic 
damage to these communities as well.

Addressing racial inequities in America’s cities also addn
dresses the climate crisis, sparing vulnerable communities 
from the pollutants that exacerbate warming and pulling 
them off the frontlines of climate change.
Election integrity

The compounding crises of COVID-19 and calls for racial 
justice have brought to light serious concerns about the 

integrity of the presidential election — specifically, people 
are worried about systemic voter suppression. Many past 
policies have worked to limit Black, Brown, and Indigenous 
people’s access to the ballot box, yet these are the same 
demographics who stand to lose the most from climate 
change.

Relatedly, these groups consistently rank global warmin
ing as a greater concern than their white counterparts. 
They may be more likely to vote based on a candidates’ 
position on climate change — and disenfranchising them 
could thwart the public’s interest in taking climate action.

So, it’s fine, Mr. Wallace, that climate didn’t make into 
your top six issues. But it should be clear from what’s writtn
ten above that there’s no real excuse for warming to go unmn
mentioned during your 90 minutes with President Trump 
and Vice President Biden.  Source: https://grist.org/politics/
why-the-6-topics-for-the-first-biden-trump-debate-are-actn
tually-all-about-climate-change/

Prestigious science journal gives first endorsement in 175-year history
September 2020 — In a break with its 175-year tradition, 

the prestigious US magazine Scientific American has for the 
first time endorsed a candidate in a US presidential electn
tion – the Democratic party nominee, Joe Biden. The magazn
zine has taken the line because, it says, “Donald Trump has 
badly damaged the US and its people – because he rejects 
evidence and science.”

In a piece published in October’s edition, the editorial 
board writes: “The most devastating example is his dishonen
est and inept response to the Covid-19 pandemic, which 
cost more than 190,000 Americans their lives by the middle 
of September. He has also attacked environmental protectn
tions, medical care, and the researchers and public science 
agencies that help this country prepare for its greatest 
challenges.”

They criticise Trump, saying: “At every stage, Trump has rejn
jected the unmistakable lesson that controlling the disease, 
not downplaying it, is the path to economic reopening and 
recovery,” and refer to the recent revelation from interview 
tapes published by the veteran journalist Bob Woodward 
that Trump was stating in public “this is like a flu​” while sayin
ing in private that it was “lethal and highly transmissible”.

They go on to say the president “repeatedly lied to the 
public about the deadly threat of the disease”, and that 
supporting the wearing of masks – a strategy they say 
would hurt no one – could have saved thousands of lives in 
the US. Instead “Trump and his vice-president flouted local 
mask rules, making it a point not to wear masks themselves 
in public appearances”.

They condemn the president for reacting to America’s 
worst public health crisis in a century by saying: “I don’t 
take responsibility at all.”

Away from the coronavirus pandemic, the article also attn

tacks the president’s record on environmental, health and 
scientific issues more broadly, saying:

“Trump’s refusal to look at the evidence and act accordin
ingly extends beyond the virus. He has repeatedly tried to 
get rid of the Affordable Care Act while offering no alternn
native; comprehensive medical insurance is essential to redn
duce illness. Trump has proposed billion-dollar cuts to the 
National Institutes of Health, the National Science Foundn
dation, and the Centers for Disease Control and Preventn
tion, agencies that increase our scientific knowledge and 
strengthen us for future challenges. Congress has countermn
manded his reductions. Yet he keeps trying.”

Only this week, Trump appeared to contradict experts 
on the fires ravaging the US west coast, saying that the 
climate would soon cool, and that “I don’t think science 
knows” about the climate disaster unfolding across Californn
nia, Oregon and Washington state.

Laura Helmuth, the ninth editor-in-chief of the Scientific, 
took over in April this year. Formerly a weekly, Scientific 
American switched to monthly publishing in the 1920s, and 
is considered to be the longest-running regularly published 
magazine in the US. In the past it has carried articles by Albn
bert Einstein, Orville Wright of the Wright Brothers, Francis 
Crick, Al Gore and Mark Twain.

The editorial endorsing Biden concludes: “Although 
Trump and his allies have tried to create obstacles that prevn
vent people from casting ballots safely in November, either 
by mail or in person, it is crucial that we surmount them and 
vote. It’s time to move Trump out and elect Biden, who has a 
record of following the data and being guided by science.” 

Source: https://www.theguardian.com/us-news/2020/
sep/16/prestigious-us-science-journal-breaks-with-traditn
tion-to-back-biden
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As Earth overheats, asphalt is releasing harmful air pollutants in cities
September 2020 — As the world heats up, cities with 

heat-trapping asphalt and little tree cover have left residn
dents sweltering and breathing in more air pollution.

Asphalt is releasing hazardous air pollutants into commn
munities, especially when hit with extreme heat and 
sunlight, according to research published in the journal 
Science Advances on Wednesday. Researchers found 
that asphalt in California’s South Coast Air Basin emitted 
more secondary organic aerosols in the summer than gas 
and diesel motor vehicles combined.

While vehicle emissions are likely to decline in the futn
ture, asphalt emissions will likely become worse as cities 
expand and climate change accelerates. 

The new findings are critical as more frequent and intn
tense heat waves roast neighborhoods that have lots of 
asphalt and little to no cooling vegetation. 

Over the past 60 years, every decade has been hotter 
than the last and 2020 is set to be the hottest year on recn
cord. The heat and air pollution disproportionately affect 
poor and marginalized people who are more likely to live 
in neighborhoods without tree cover but abundant with 
asphalt pavement. 

“While emissions from some other sources might decn
crease in the future, the current consumption of asphalt 
materials and their emissions may remain similar or incn
crease with elevated summertime urban temperatures 
driven by climate change and urban heat island effects, 
thus affecting their relative impact on urban air quality 
over time,” said Drew Gentner, a Yale University professn
sor and author of the study.When hit with solar radiation, 
researchers found that road asphalt releases up to 300% 
more emissions. “That’s important from the perspective 
of air quality, especially in hot, sunny summertime conditn
tions,” said Peeyush Khare, a researcher at Yale University 
and another author of the research. 

Researchers said the type of air pollution from asphalt 
is comparable to vehicle emissions in the city of Los Angn
geles, which has some of the highest smog levels in the 
country. Battling extreme heat, sunlight and wildfires 
that are made worse by climate change, city officials are 
scrambling to plant trees for shade and cover hundreds 
of bus stops. Source: https://www.cnbc.com/2020/09/02/
climate-change-hot-asphalt-releases-harmful-air-pollutan
ants-in-cities.html

In the U.S., where heat kills more people than any othen
er weather event, Black and Latino people are more likely 
to reside in hot areas.

For example, cities like Baltimore, Dallas and New York 
have poor neighborhoods that become significantly hottn
ter in the summer than wealthier areas of the same city 
due to a history of racist housing policies that left formn
merly redlined minority neighborhoods in hotter parts of 
town with more industrial activity and highways.

Researchers heated asphalt to temperatures from 104 
degrees Fahrenheit to 392 degrees Fahrenheit and notn
ticed that asphalt emissions persisted at a steady rate 
after heated with summertime temperatures, which suggn
gests that asphalt continues to release air pollutants even 
after the summer sun and heat pass. 

A Las Vegas resident attempts to fry an egg in the parkii
ing area at Badwater Basin, the lowest point in North 
America at 279 feet below sea level, in Death Valley Nati
tional Park, California in August 2020. Source: cnbc.com

A man walks along the salt flats at Death Valley National 
Park, in August 2020. Source: cnbc.com

A man keeps cool with a bottle of ice on his head as the 
thermometer reads 130oF (59oC) at the Furnace Creek 
Visitors Center in Death Valley. Source: cnbc.com
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https://www.cnbc.com/2020/09/02/climate-change-hot-asphalt-releases-harmful-air-pollutants-in-cities.html
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Cutting air pollution in Europe’s cities would improve 
health of poor, says watchdog

September 2020 — Cutting air pollution and improvin
ing green spaces in cities would immediately improve 
the health of the poorest people in society, a report from 
Europe’s environmental watchdog has found.

Environmental factors inflict greater damage on the 
health of those in poverty, who already suffer a dispropn
portionately greater burden of disease, than on the bettn
ter-off, according to the European Environment Agencn
cy. Measures that reduce air pollution and give people 
greater access to parks and similar amenities are well 
within the reach of governments.

“Strong action is needed to protect the most vulnerable 
in our society, as poverty often goes together with living in 
poor environmental conditions and poor health,” said Hans 
Bruyninckx, the executive director of the EEA. “Addressing 
these connections has to be part of an integrated approach 
towards a more sustainable and inclusive Europe.”

Poor people are more likely to live in areas with high 
air pollution, which causes 400,000 premature deaths in 
Europe each year, and noise pollution, which contributes 
to 12,000 premature deaths a year and raises stress leven
els. They are also likely to have less access to green and 
“blue” spaces – such as riversides, lakes and coastal areas 
– which an increasing body of work shows are important 
for good physical and mental health.

The EEA found that countries with less social inequality 
and cleaner environments also showed improved health, 
with Norway and Iceland showing the lowest level – 9% 
– of deaths attributable to environmental factors, while 
in Albania the proportion was more than one in five, and 
in Bosnia and Herzegovina more than one in four.

Heatwaves, made more frequent by the climate crisn
sis, are another environmental factor leading to deaths, 
but other emerging problems are also having an impact. 
Antibiotics found in sewage can spread antimicrobial 
resistance, as can the overuse of antibiotics in intensive 
farming, and infections from multi-drug-resistant bactern
ria cause 25,000 deaths in the EU each year.

The coronavirus crisis has underscored how people’s 
health is affected by their access to clean air and green 
spaces, with research suggesting possible links between 
air pollution and worse outcomes for those who catch the 
virus. The EEA said it was examining the potential links.

Stella Kyriakides, the EU commissioner for health and 
food safety, said: “Covid-19 has been yet another wake-
up call, making us acutely aware of the relationship betn

European Environment Agency calls for strong action to 
protect most vulnerable in society

tween our ecosystems and our health, and the need to 
face the facts – the way we live, consume and produce 
is detrimental to the climate and impacts negatively on 
our health.”

The toll on people’s health of poor environmental qualin
ity has often been ignored, even while governments have 
recognised the impact of related issues such as obesity, 
said Catherine Ganzleben, author of the EEA report publn
lished on Tuesday. Air pollution leads to the premature 
death of 400,000 people a year in Europe, but governmn
ments have failed to take the measures needed – from 
regulations on vehicle emissions to better public transpn
port, cycle lanes and pedestrian planning – to improve it.

“We need to move away from the single-issue appn
proach, and from the purely environmental perspective,” 
Ganzleben told the Guardian. “Much of the burden of 
disease falls on the most vulnerable, and we need to ackn
knowledge and tackle that by looking at people’s overall 
wellbeing and the links between environment, health 
and wealth in an integrated fashion.”

Improving people’s health can also in turn have a benen
eficial impact on the environment, according to Ganzlebn
ben. Obesity is a leading cause of ill-health, and eating 
less meat and more fruit and vegetables can help people 
with weight loss. Such a change of diet would also impn
prove the environment, as intensive agriculture for meat 
production gives rise to ammonia, which contributes to 
the particulate matter that is the most harmful form of air 
pollution, as well as producing large quantities of greenhn
house gases that intensify the climate crisis.
Source: https://www.theguardian.com/environment/2020/
sep/07/cutting-air-pollution-in-europe-cities-would-impn
prove-health-of-poor-says-watchdog

Smoke billows over residential buildings in Rome. Poor 
people are more likely to live in areas with high air polluti
tion, which causes 400,000 premature deaths in Europe 
each year. Source: theguardian.com
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By Francesco Barbano (francesco.barbano3@unibo.it), Erika Brattich
and Silvana Di Sabatino

Physics and Astronomy Department, University of Bologna, Italy 

Characteristic Scales for Turbulent Exchange Processes 
in a Real Urban Canopy

Introduction 
In urban canopies characterized by the skimming-

flow regime (Oke, 1987), local atmospheric circulation 
and exchange processes are driven by turbulence. For 
an inertially driven circulation (Britter and Hanna, 2003), 
exchange processes are known to be driven by, and 
scale with, the vertical flux of momentum at the shear 
layer (Barlow et al., 2004; Solazzo and Britter., 2007; Klein 
and Galvez, 2015), the intensity of the background flow 
in the inertial layer (Barlow and Belcher, 2002; Harman 
et al., 2004), the turbulent momentum transport (Kim 
and Baik, 2003), and the turbulence kinetic energy transpn
port (Salizzoni et al., 2011) from the shear layer to the 
street canyon. The efficacy also varies according to local 
morphological characteristics, such as the street-canyn
yon aspect ratio (Barlow and Belcher, 2002) and the roof 
geometry (Kastner-Klein et al., 2004). For an in-canopy 
thermally-driven circulation, i.e. when the differential 
heating between opposite building facades is larger 
than the unperturbed inertial flow (Dallman et al., 2014), 
exchange processes are modified by the turbulent heat 
transport (Nazarian et al., 2018), and their efficacy scales 
with the level of mixing within the canyon and the thermn

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 usually 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 information, figures or photographs. Our Feature articles offer the 
opportunity to highlight results from a particular project or collection of projects, often bringin
ing together 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!

mal stratification above (Nazarian et al., 2017), and the 
heat release from the ground (Li et al., 2012).

Exchange processes have been typically identified as 
key mechanisms of ventilation and pollutant removal 
from the canyon cavity, and thus responsible for the city 
breathability. Following Lo and Ngan (2017), city breathan
ability is assessed by two categories of diagnostic quantn
tities. The first is based on the evaluation of turbulent 
mass exchange between the canopy and the overlying 
atmosphere, typically quantified by exchange velocities 
(Bentham and Britter, 2003) or exchange rates (Liu et al., 
2005). The second category is based on the evaluation of 
diagnostic time scales associated with pollutant removal 
or in-canyon circulation. Within this last category, differen
ent time scales have been derived from computational 
fluid dynamics simulations and wind-tunnel experimn
ments, directly using pollutant concentration and emissn
sion and mass transport through the canyon interface. 
Our main focus is to define new time scales and rates 
characterising the city breathability that are independn
dent from the pollutant removal and concentration, 
and strictly related to the fundamental nature of the 
exchange processes. These quantities enable the quantn

This article summarizes a recently published paper and related work: Barbano F, Brattich E, Di Sabatino S (2020) 
Characteristic Scales for Turbulent Exchange Processes in a Real Urban Canopy. Boundary-Layer Meteorology 

(https://doi.org/10.1007/s10546-020-00554-5)
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Figure 1. Measurement sites (Bologna city centre) and focus on the instrumentation set-up in both (Marconi 
Street) and (Laura Bassi Street) canyons. (Source: https://www.openstreetmap.org)

tification of the speed and efficiency of the process of 
transferring momentum and heat between the canopy 
and the atmosphere above, according to the dominant 
in-canyon circulation and the background wind directn
tion. Moreover, this research intends to clarify whether 
mass exchange is driven by either mechanical or thermal 
processes and which of these two is dominant.

Methodology and Field Campaign Data

To quantify the efficacy of mixing in a street canyon 
caused by mechanical and thermal processes, new dian
agnostic time scales and exchange rates are derived 
through the Buckingham theorem (Durst, 2008). Time 
scales define the time required to generate mixing within
in different canyon layers caused by momentum and 
heat exchange through the rooftop-level interface and 
within the canopy, and thus increasing as the exchange 
process intensity decreases. Four different time scales τ 
are defined to describe mechanical process at the roof-
top               and within the canyon            thermal 
process at the rooftop                         and within the canyon 
          where w’u’|H and w’u’|S are the kinematic momn
mentum fluxes at the rooftop and within the canyon,
w’θ’|H and w’θ’|S are the kinematic heat fluxes at the rooftn
top and within the canyon, ∆Ub ⁄∆z and ∆θb ⁄∆z are the wind 
speed and potential temperature gradients, u*

H  and θ*
H are 

the friction velocity and temperature scales at the rooftn
top, H is the mean building height and W is the mean 
canyon width. From the ratios between the time scales 

within and above the canyon, the exchange rates are 
defined for the mechanical                      and thermal
                                       processes to describe the relative mixing 
time caused by momentum and heat exchange between 
different atmospheric layers. Thus, exchange rates provn
vide information about the transport efficacy from the 
canopy to the atmosphere above and their combination 
in a total exchange rate ηt can be used to interpret pollutan
ant-concentration variation within the canyon, dependin
ing on the in-canyon circulation. This final hypothesis 
has been tested using the normalised concentrations C+ 
of the carbon monoxide as a passive tracer, in order to 
minimise the traffic emission-rate contribution and the 
flow dependency while accounting for the canyon geon
ometry. Although time scales and rates do not account 
for the wind direction explicitly, it is likely that applicatn
tion of the method to a real environment requires a discn
cretisation per wind direction. Therefore, a wind-directn
tion discretisation is performed to evaluate the proposed 
method for different wind sectors, accounting for wind 
perpendicular, parallel from north, parallel from south 
and oblique (45° from southwest) to the street canyon 
orientation (please refer to Barbano et al., 2020 for a compn
plete and exhaustive description of the methodology).

The proposed methodology is evaluated using field 
measurements collected during an extensive experimn
mental field campaign from 7 August to 26 September 
2017 within the urban canyon of Marconi Street in the 
city centre of Bologna (44° 29’ N, 11° 20’ E, 56 m above 
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mean sea level), a medium-size city located within the 
Po Valley, in northern Italy. The experimental campaign 
was originally designed to study turbulence and locn
cal-scale dynamics and thermodynamics within a real 
urban environment in the presence of vegetation, and 
to characterise local-air quality. A twin campaign was 
performed during the winter season (from 15 January 
to 15 February 2018) to address the same research aren
eas during completely different atmospheric conditions. 
The urban environment intended for the campaign’s invn
vestigation was the street canyon. Therefore, two street 
canyons in the city centre of Bologna became the designn
nated field campaign environment: the aforementioned 
Marconi Street and Laura Bassi Street. Marconi Street is a 
long main bus artery located in the core of the business 
centre (Fig. 1, Marconi Street). The street is composed of 
four lanes (mean canyon width W=20 m) bounded by 
tall and densely-packed buildings (mean canyon height 
H=33 m a.g.l.), interrupted by a few small junctions and 
one major intersection. The street is 17° displaced to the 
east from north-south direction and it is almost free of 
vegetation. Despite traffic being restricted to only residn
dents and certain citizens, the traffic in Marconi Street is 
intense as more than the 50% of Bologna bus lines enter 
this street. Laura Bassi Street (Fig. 1, Laura Bassi Street) 
is a similarly long two-lane road located in a residentn
tial neighbourhood of Bologna, characterized by small 
buildings (H=17 m) with surrounding gardens and wide 
frontal distances (W=25 m). The street is 24° displaced to 
the east from north-south direction and it is characterin
ised by the presence of a line of deciduous trees on both 

Figure 2. Setup and preparation for the experimental field campaigns in the two street canyons in Bologna.

sides of the street. It also shares a similar traffic rate with 
Marconi Street, mostly due to private vehicles. 

Three levels within (2) and above (1) each street canyn
yon (namely rooftop, mid-canyon and ground levels, Fig. 
1) were fully instrumented to collect high-resolution metn
teorological and air quality data. The ground level was 
located at 4 m a.g.l. in Marconi Street and at 3 m just beln
low the tree crown in Laura Bassi Street, the mid-canyon 
level on the banisters of a balcony at the second floor, at 
7 m a.g.l. in Marconi Street and 9 m a.g.l. approximately in 
the middle of the tree crowns in Laura Bassi Street while 
the rooftop level  was on top of the highest building of 
each canyon, i.e. at 33 m a.g.l. in Marconi Street and at 20 
m a.g.l. in Laura Bassi Street. Supporting measurements 
were also collected using the permanent monitoring of 
the Emilia-Romagna Environmental Protection Agency 
(ARPAE) within the city (Fig. 1, Bologna city centre).  All 
three sites in the street canyons were equipped with 
sonic anemometers, with a sampling rate of 20 Hz, and 
thermohygrometers, sampling at 1 Hz, suitable for the 
evaluation of turbulence. Air-pollution concentrations 
were measured at the ground-level site, i.e. in the proxin
imity of the traffic-related emission source, with an ad-
hoc instrumented van able to collect the major traffic-reln
lated pollutants (NO, NO2, NOx, CO and SO2), ozone and 
particulate matter (PM10 and PM2.5) once per minute. The 
rooftop levels were completed by net radiometers and, 
in Marconi Street, a gas analyser suitable for eddy covarn
riance measurements. Background-flow characteristics 
(variables with subscript b) and background air quality 
data were retrieved from two ARPAE meteorological statn
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tions located at the top of the tallest building in Silvani 
Street and at the top of the Asinelli tower and two air 
quality monitoring stations of Port San Felice and Giardn
dini Margherita respectively.

The collected measurements were meant to provide 
a consistent data analysis to characterise the aforementn
tioned research areas in a real environment, but also 
to serve as a support for computational fluid dynamics 
and dispersion models. As examples, we used a CFD 
model solving the steady-state Reynolds-averaged Navn
vier–Stokes equations to verify a newly-proposed reln
lationship between in-canyon thermal circulation and 
pollutant concentrations (Di Sabatino et al, submittn
ted to Atmosphere); we also adopted a simplified CFD 
model (QUIC) to investigate the morphological aspects 
of the vegetation impacts on ventilation (Barbano et al, 
submitted to Building and Environment); finally, we propn
posed a methodology to introduce the effect of trees on 
pollutant dispersion in an operational dispersion model 
(Di Nicola et al., in preparation).

Results
The previously defined mechanical and thermal time 

scales are computed from the 5-min-averaged data colln
lected at the three canyon levels during the period of 
weak synoptic forcing 20-23 September 2017. Figure 3 
shows the density distributions of these time scales befn
fore the application of the wind-direction discretisation. 
Time-scale distributions reveal similar shapes, with maxin
imum occurrences within the first three bins and exponn
nential-like decreases at larger values. Both time scales 
are skewed toward zero because mixing dominates insn
side and above the canyon. As displayed in Fig. 3, the 
time scale distributions can be approximated using 
the generalised extreme value (GEV) functions, whose 
modes give an estimation of the momentum and heat 
exchange time, i.e., the mixing time of an atmospheric 

layer, while the function shapes and tails provide a good 
evaluation of the mixing-time variability. An equivalent 
analysis is performed after the application of the wind-
direction discretisation (not shown).

The mechanical time scales depend on the canyon 
layer and the background wind direction, as expected 
for the momentum flux the time scales vary with. For 
perpendicular and oblique wind directions, the momentn
tum flux at the ground can be strongly inhibited by the 
mechanical friction of the surface and obstacle roughnn
ness (Kastner-Klein and Rotach, 2004), enhancing the 
momentum time-scale mode to typical values of 540 s, 
more than twice the rooftop ones (τd

S ranges between 
120 s and 210 s according to the wind direction), where 
the flux is sustained by the background flow, lowering 
the time-scale values. For parallel wind directions, time 
scales become smaller within the canyon than the rooftn
top by approximately 120 s, as the channelling effect of 
the mean flow sustains the turbulent production. Neven
ertheless, mixing for parallel wind directions requires 
much more time than for perpendicular ones, both at 
the rooftop (τd

H ranges between 420 s and 1100 s accordin
ing to the wind direction) and within the canyon (τd

S  
ranges between 320 s and 980 s according to the wind 
direction). The thermal time scales are more self-consistn
tent and, apart from the oblique wind-direction case, 
describe faster mixing than the mechanical ones. Typical 
values for perpendicular and both parallel wind directn
tions range between 180 s and 220 s, though the differen
ential heating of building facades during the day (Cheng 
et al., 2009) and the heat release from the street surface 
(Li et al., 2012) can contribute as additional heat sources, 
increasing vertical mixing, and reducing the magnitude 
of the time scale. 

As a consequence of the variation of the mixing propertn
ties within and above the street canyon, pollutant concentn
trations are also affected. Under the assumption of mass 

Figure 3. Density distributions of mechanical τd (a) and thermal τh (b) time scales and respective GEV functions 
retrieved at the ground (blue), mid-canyon (red), and rooftop (green) levels. The bin size is 500 s.
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could have taken up to 2080 s (more than 30 minutes) 
to be mixed. In this scenario, the pollutant source rate is 
indeed faster than mixing, and in-canyon concentrations 
inevitably increase. Definitively, turbulence intensity indn
ducing mixing can be considered as a key factor in the 
mixing processes. 

As an additional practical tool, the procedure to discern 
inertial and thermal circulations has allowed us to define 
two simple parametrisations to compare the in-canyn
yon UC

m to background Ub
m wind-speed ratio and in-canyn

yon air temperature difference ∆T m of different canyons 
with aspect ratios satisfying the skimming flow regime 
(Oke, 1987). The parametrisations read as                   and

                     respectively, where UC  ⁄Ub and H/W are
Marconi Street wind-speed ratio and aspect ratio respectn
tively, T1 is a canyon-facing building-façade temperature, 
Ta is the ambient temperature outside the canopy, and      
Hm ⁄ Wm is the canyon aspect ratio to be compared with. 
These simple parametrisations have been proven positn
tive by comparing Marconi Street with the street canyon 
studied in Dallman et al. (2014).

Conclusions
Exchange processes between the urban canopy layer 

and the atmosphere above have been investigated to 
characterize the combined effects of mechanical and thermn
mal processes in a real urban street canyon. Mechanical 
processes are found to vary within and above the canopy, 
describing fast mixing at the canyon rooftop level and effn
ficient exchange under different wind directions. Thermal 
processes are found to be even faster than the mechanicn
cal ones, leading to more homogeneous mixing in the 
canopy, and are specifically efficient for perpendicular 
wind directions. Both mechanical and thermal processes 
are found to be inefficient under oblique wind directions. 
The exchange rates have been shown to regulate the polln

transport behaving as momentum and heat transport, 
exchange rates are expected to regulate the levels of the 
normalized concentration C+ within the canyon, dependin
ing on the most effective in-canyon circulation. Therefore, 
the total exchange rate ηt can be used to address the normn
malized concentration C+ variations within the analysed 
period (see Fig. 4). The evolution of the compared quantitn
ties in Fig. 4 shows a good agreement and respects the 
mixing characteristics under specific wind directions. The 
large values of ηt observed for the south-west direction 
match the diurnal peaks of C+ concentrations, which is a 
signature of inefficient exchange causing pollutant accn
cumulation. Pollutant removal increases for north paralln
lel and perpendicular directions in accordance with the 
decrease in ηt values. For south parallel wind directions, 
disadvantageous and advantageous exchange rates are 
observed, with both providing a good agreement with 
the C+ signal. It can be concluded that exchange processen
es analysed in terms of inertial and thermal circulations 
provide a direct approach to assess the variation of passn
sive pollutant concentrations within an urban canopy.

As a practical test, we investigate the in-canyon mixin
ing requirements necessary for an efficient and an inefficn
cient pollutant removal. To perform the test, we consider 
the typical values obtained from the perpendicular and 
oblique wind directions. During perpendicular wind-dirn
rection conditions, the normalised concentrations are 
frequently around the value of 0.5, while typical values of 
mechanical and thermal time scales are similarly around 
220 s. Therefore, to obtain such low pollutant concentratn
tion, the in-canyon mixing time must be close to 110 s 
(less than 2 minutes) that can be achieved only by a sustn
tained turbulent activity. On the other hand, peaks of normn
malised concentrations reach values of 4 during oblique 
wind directions. As typical values of mixing time scale at 
the rooftop can rise to 520 s, the in-canyon atmosphere 

Figure 4. Comparison between the normalized concentration C+ (continuous blue line) and the total exchange rate 
ηt (coloured lines with markers) for (a) the rooftop to ground level and (b) the rooftop to mid-canyon level exci
change rates. The total exchange rate ηt follows the wind-direction classification (north parallel displayed in light 
blue, south parallel in purple, perpendicular in green, south-west in orange, and the remaining sectors in black). 
The shadowed areas highlight night-time periods.
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lutant-concentration variability within the canopy when 
the effect of local emissions has been removed. The analysn
sis also shows that exchange processes are not effective 
in pollutant removal in the presence of oblique wind dirn
rections. To illustrate the importance of mechanical and 
thermal processes in causing mixing, an evaluation of the 
local-circulation regime has been introduced. Using this 
approach, simple parametrizations have been introduced 
to generalize the quantification of the flow characteristics, 
thus extending the current findings to different street-
canyon aspect ratios. The methodology discussed here, as 
well as the diagnostic quantities introduced, allow for the 
analysis of field data in view of a fast assessment of the 
ventilation conditions within urban canyons and the likely 
occurrence of pollution hot-spots.
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Introduction
Urban areas are expanding (Seto et al., 2012). When an 

area becomes urban, high specialisation animal species 
are more likely to be lost while generalist ones are more 
likely to survive, a process known as biotic homogenizatn
tion (McKinney, 2006; Kowarik, 2011). This is due to lack 
of resources from natural areas which are important for 
their survival (Gurevitch and Padilla, 2004). Often this is 
compounded by generalist introduced species outcompn
peting any of the remaining native species. Singapore 
is typical of this trend, with several introduced invasive 
species such as the Javan Myna Acridotheres javanicus 
becoming better established and heavily associated 
with human-modified environments, following a loss of 
much of its original vegetation cover since 1819 whilst 
urbanising (Brook et al., 2003).

When designing large-scale projects, architects are oftn
ten given freedom in the placement and configuration 
of green space, including those that are elevated (such 
as roof gardens and green walls). If the number of large-
scale buildings increases, it is important to consider 
whether they can support biodiversity including native 
species due to their intrinsic value and the ecosystem 
services and subsequent benefits they provide. This is 
increasingly recognized in urban planning, which aims 
to increase bird abundance and richness, primarily at 
ground level (Austin, 2014). The effectiveness of ground 
level green spaces in supporting urban birds has also 
been assessed in a number of previous research studin
ies (Sodhi et al., 1999; González-García and Sal, 2008; 
Arifin and Nakagoshi, 2011; Nagendra and Gopal, 2011; 
Nielsen et al., 2014). However, little research has been 
completed on whether or not vegetated elements (e.g. 
ground gardens, green walls or roof gardens) on and 
around these buildings can impact bird species richness 
or abundance; or whether they support more native or 
introduced bird species.

Our study aims to fill current research gaps by explorin
ing broadly how vegetation influences bird use of dense 
building developments in the urban environment. Recon
ommendations from this study can be used as evidence 
for future building developers in tropical cities that wish 
to have more biodiversity on multiple green space types 
on and around large-scale buildings.

Tropical bird species diversity, native abundance and behavior 
on and around large-scale green buildings in urban Singapore

Materials and Methods
We identified three green space types (roof gardens, 

green walls and ground gardens) on six large-scale green 
buildings in tropical Singapore incorporating greenery 
on which to conduct our research. We matched each 
roof garden and green wall space to a nearby control 
rooftop or wall that shared similar characteristics that 
could affect bird abundance or diversity, specifically: 
location, space area, noise and space height (Washburn 
et al., 2016). Control walls were also required to have a 
perchable surface for birds to use. Similarly, ground gardn
dens were matched with either vacant plots or carparks 
(with trees). The six ~1 km2 area circular zones where the 
surveys were conducted across each of the seven space 
types can be seen in Figure 1.

Two researchers surveyed roof garden and ground 
level spaces a minimum of two times using the active 
search point method with binoculars (Berry et al., 2015; 
Bibby, 2000); while all walls and control roofs were survn
veyed using the Vantage Point (VP) method with spottn

Figure 1. Location and urban context of survey spaces 
within each of the six ~1km2 circular zones. Vegetation 
classification taken from Richards et al. (2017). Buildii
ing footprints taken from OpenStreetMap contributi
tors (2015).

This article summarizes results from a recently published paper: Belcher, R.N. et al. (2019) Vegetation on and 
around large-scale buildings positively influences native tropical bird abundance and bird species richness. 

Urban Ecosystems 22, 213–225 (https://doi.org/10.1007/s11252-018-0808-0)

https://doi.org/10.1007/s11252-018-0808-0
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ting scopes and binoculars (Bibby, 2000; Chiquet et al., 
2013; Lee and Marsden, 2012). A total of 361 point survn
veys were conducted. Each point survey lasted 10 minun
utes, between 7:00 and 10:00 am from May to July 2017. 
We did not count overflying birds and only counted indn
dividuals landing in the survey space multiple times as 
one count. The following information was recorded for 
each bird counted: species, main behaviour, and main 
surface the bird was found to perform those behaviours 
on. We also compiled information on whether species 
were introduced or native to Singapore from the Digital 
Nature Archives of Singapore, compiled by the National 
University of Singapore (Lee Kong Chian Natural History 
Museum, 2017).

Generalised linear mixed-effects models (GLMM) for 
each green space type and its respective control were 
generated separately for introduced and native avian 
species. Bird abundance on roof and ground spaces 
was modelled with a Poisson error structure (Bolker et 
al. 2009). Presence or absence of either a native or introdn
duced bird species was modelled with a binomial error 
structure. GLMMs for bird species richness comparing 
each respective green and control space were made. 
All models included above matching factors and cloud 
cover and time of survey as control variables. Random 
effects were space (due to repeated counts in the same 
space) and a spaces circular zone (Figure 1). We aggregn
gated the main behaviour expressed and most used surfn
face of each bird individual sighted, by each space type 
and divided it by the total point counts per space type. 
We also calculated the proportion of different bird specn
cies found across each type.

Figure 3. The introduced Javan Myna Acridotheres javv
vanicus foraging on turf grass at a vacant plot. Photo 
credit: Emmanuel Goh

Figure 4. Proportion of times we sighted each native and introduced species per point count across the different 
space types. Photo credits: Emmanuel Goh

Figure 2. The native Olive-backed sunbird Cinnyris 
jugularis at a Roof Garden surrounded by Firecracker 
Plant Russelia equisetiformis which provides nectar it 
feeds on. Photo credit: Emmanuel Goh
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Figure 5. Significant (p-values <0.05) predicted effects found 
from bird abundance models. Blue and green bars show 95% 
confidence intervals of native bird and introduced bird models 
respectively. All Poisson model results are shown on a linear 
scaled, back-transformed from the model log scale. The one bini
nomial model result has been transformed from a logit scale to 
the probability of observing an effect. All model results are conti
trasts, predicting the effect of a one unit change (or effect of a 

Results and Discussion
The most commonly sighted species during point 

counts on roof gardens and green walls was the Olive-
backed sunbird Cinnyris jugularis (Figure 2; Figure 4). On 
ground gardens, and in carparks (with trees) and vacant 
plots, the most commonly sighted was the Javan Myna 
Acridotheres javanicus (Figure 3; Figure 4).

Roof gardens had a significantly higher abundance of 
native species than control roofs (Figure 5). The probabilin
ity of seeing one or more native birds was higher on green 
walls than control walls (Figure 5). Similarly, roof gardens 
and green walls had a significantly higher diversity of 
species than control roofs and control walls respectively 

category compared to the reference category) of the explanatory variable, holding all other variables (and 
in the case of factors, also the left-most y-axis label reference level) constant at their mean values.
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(Figure 6). These patterns are likely due to provision of 
suitable habitat, food, and nesting materials supplied 
by roof gardens and green walls which were not present 
on control roofs and control walls. This also resulted in 
a larger diversity of behaviour on elevated green than 
elevated control spaces (Figure 7). We also hypothesize 
that roof gardens may provide an environment in which 
natives face less competition from introduced species 
which may be more likely to utilize ground-level resourcen
es such as food courts and waste-bins. 

There was no significant difference between the divn
versity of species and abundance of native species in 
ground gardens, car parks (with trees) and vacant plots 
(Figure 5; Figure 6). We propose that this is partly due to 
the different species found across these two space types 
(see details in publication). However, a higher species 
richness was observed at ground gardens compared to 
vacant plots suggesting that ground gardens are better 
at supporting bird diversity than vacant plots.

There was no significant difference between the abundn
dance of introduced species on control roofs and green 
roofs. Our results also suggest that both roof types are less 
attractive to introduced species than they are to native 
species. More introduced species were observed in carpn
parks (with trees) than ground gardens, although there 
was no significant difference between bird abundance 
in vacant plots and ground gardens (Figure 5). Elevated 
spaces may be less preferable to introduced species as 
they lack resources readily available on the ground. Prevn
vious research has found that urban Javan Mynas (the 

most common introduced bird sighted) forage around 
food courts and waste-bins (Yap et al. 2002; Lim and Sodn
dhi 2004) and short managed grass (Kang 1989). Howeven
er only one elevated space (zone A in Figure 1) had lawn 
spaces and non-contained human food outlets. These 
resources were found on the ground where Javan Mynas 
were found either: resting on tree branches (at carparks 
and ground gardens) nearby waste-bins, foraging on 
the asphalt ground, nearby waste-bins (at carparks) or 
foraging on grass (at ground gardens and vacant plots) 
(Figure 7).

Total bird species richness and the abundance of natn
tive and introduced species significantly decreased with 
roof height (Figure 5; Figure 6). This can be explained by 
optimal foraging theory, as higher roof gardens would 
be less optimal for birds to forage in due to wind currn
rents and distance requiring birds to expend more effort 
to reach them. This could also inhibit a bird’s ability to 
discover new elevated roof gardens. Higher noise leven
els at ground spaces were found to decrease native bird 
species abundance. Larger ground spaces were associan
ated with a higher abundance of native birds.

Conclusion
Elevated urban vegetation can partially mitigate the 

impact of habitat loss on native bird species. Furthermore, 
vegetated spaces on buildings can support a higher divn
versity of species than non-vegetated spaces on buildin
ings. Designers and urban planners should consider that 
the instrumental and existence value that biodiversity 

Figure 6. Significant (p-values <0.05) predicted effects found from bird species richness models on a linear scale. 
Grey bars show 95% confidence intervals. All model results are contrasts, predicting the effect of a one unit 
change (or effect of a category compared to the reference category) of the explanatory variable, holding all 
other variables (and in the case of factors, also the left-most y-axis label reference level) constant at their mean 
values. 
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can bring to the urban environment can be encouraged 
by these green space types. Our findings also indicate 
that if designers intend to support high bird diversity 
and native abundance, new roof gardens and green 
walls should be developed at levels lower than ~60 m, 
corroborating previous research (Wang et al. 2017). Furtn
thermore, our preliminary analysis suggests that specific 
design features created by landscape architects across 
both elevated and ground level spaces could discourage 
or support specific bird species. Nuisance Javan Mynas 
can be discouraged by replacing heavily managed short 
turf grass (Figure 3; Figure 7) with more natural native 
ecosystems. An increase in all birds (both native and intn
troduced) could be supported by providing more trees, 
as birds spent most of their time on tree branches (Figun
ure 7; Figure 8). Similarly, olive-backed sunbirds can be 
encouraged on roof gardens by planting nectar-providin
ing plants (Figure 2; Figure 7).
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• Total number of responses: 217
• Gender representation: 32.3% of respondents are women, 64.5% men, 3.2% prefer not to specify 
• Career stage: 5.6% student, 23.9% early, 43.7% mid, 26.8% late career
• Geographic representation: We received participation from 45 countries, with the United States, Japan, Brazil, 

Germany, and the United Kingdom being the most represented countries. The following map represents the 
distribution and number of survey respondents in different regions. We note that all six geographic regions 
identified by WMO are represented in our survey response.

As you are aware, we recently surveyed the urban 
climate community to ask how COVID may impact their 
ability to submit an abstract, attend the conference at 
proposed dates, possible future postponement dates, 
and what their preferences are for face-to-face versus 
virtual components. Here we’d like to share the summarn
ry of ICUC11 survey outcomes as well as key messages 
concluded by the organizing committee and the Board. 

The ICUC11 survey on COVID-19 impacts was distribun
uted to the IAUC community as well as previous AMS 
attendees of the Symposium on Urban Environment 
and was open from July 28th to August 18th. The compn
plete list of questions in this survey can be found here: 
https://bit.ly/3hdZpaz.

A. Demographics of respondents

ICUC11 Sydney 2021 

COVID-19 Survey report and next steps   

https://bit.ly/3hdZpaz
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B. Survey Outcome: Abstract submission and postponement 

• Abstract submission: 46.5% indicated 
it’s unlikely or they are unsure that 
they’d submit an abstract by Oct 
2020.

• Conference date: 
- Only 30.5% indicated that it’s likely 

that they’d attend ICUC in 2021, 
compared to 74.2% voting “likely” 
or “very likely” for postponement 
option 2 (Aug-Sep 2022). 

- 77.3% are in favor of postponemn
ment, with 49.2% favoring option 2 
(Aug-Sep 2022) 

C. Survey Outcome: Mode of delivery 
• The vast majority of respondents strongly (66.2%) and somewhat (25.3%) agree that they value the face-

to-face component of the conference.
• This compares to just 9.4% strongly and 12.3% somewhat agreeing that they would prefer the conference 

to be virtual.
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• Do preferences on mode of delivery 
differ by career stage?
- Early career researchers (includin

ing graduate students) value the 
face-to-face component of the 
conference more than late career 
researchers.

D. Take home messages: 
Timing
- Given the overwhelming res-

sponse received, the conference 
will be postponed to August 
29th - September 2nd, 2022. 

Mode of delivery
- We do not recommend a fully 

virtual conference but will expn
plore options for key events to be 
streamed online. 

- People value the face-to-face 
aspect of the conference, they do 
not wish to see the conference 
being fully virtual. We also note that this conference only occurs every 3 years so it’s not comparable with EGU 
or AGU (as noted by our members of the community as well). 

-	The time difference between Australia and much of the world creates difficulties when scheduling virtual 
events. 

-	There have been requests for some components to be hybrid, which will be explored by the organizing commn
mittee. 

-	Some colleagues brought up the carbon footprint associated with flying to conferences. While we agree that 
this is a vitally important issue, we note that certain parts of the world don’t have the privilege to avoid flights. 
For those who live in remote regions of the world, in island nations, or regions of the world where there is not 
a high representation of urban climate researchers, some plane travel is necessary in order to attend events 
and contribute to impactful research in the field. This includes most countries in the southern hemisphere and 
south-east Asia. Even within Australia, it would take a researcher in Sydney five days to travel by land to an event 
in Perth. However, given that this concern is very close to the vision of our community, we will explore options 
for carbon offset at the conference level and advice for those travelling on how to offset their emissions.  

Community engagement in 2021
-	The survey comments indicate the need for virtual 

events in 2021 to ensure ongoing engagement in 
the community, this is particularly important for 
early career researchers. 

-	Options for virtual events in 2021 could include webn
binars, early-career networking opportunities, and 
special virtual sessions. These options are currently 
explored by the IAUC and AMS boards as well as 
the ICUC11 organizing committee. 

           — Conference Co-chairs Negin Nazarian                         Melissa Hart
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The 35th PLEA CONFERENCE ON SUSTAINABLE ARCHITn
TECTURE AND URBAN DESIGN: Planning Post Carbon Cities 
was held as a virtual online gathering on September 1-3, 
2020, and was dedicated to the memory of Prof. Baruch 
Givoni. Originally organized as an in-person international 
event in A Coruña, Spain, PLEA 2020 included a major empn
phasis on topics related to urban planning and climate.

Two of the PLEA 2020 conference awards went to presn
sentations focused on urban climate, including a Best Papn
per award to Evyatar Erell and Bin Zhou, of Ben-Gurion 
University, for their presentation “The Effect of Increasing 
Vegetation Cover on Energy Demand for Heating and 
Cooling Buildings in a Dense Mediterranean City.”  Also a 
Poster Commendation award was received by Shi Yin and 
co-authors for “Correlative Impact of Shading Strategies on 
Sky Exposure and Cooling Performance at Pedestrian-level 
in Street Canyon.”

The conference featured key tracks on building design 
and a broad track on “Sustainable Communities,” in which 
a large number of talks and posters on urban climate were 
presented. 

One group of presentations was devoted to studies of 
urban heat and radiation budgets, and urban morphology. 
It included “Integrating Landscape Tactics Into Building Enen
ergy Performance Evaluation Based On Urban Morphomen
etry” by Ulrike Passe et al., “Characterization and Mitigation 
Through Urban Climatic Map. Investigations on the Climate 
of Curitiba - Brazil” by Lisana Schmitz et al., “Can Planning 
Mitigate UHI?” by Blanca Arellano et al., “Shading and Tempn
perature of Urban Canyons: An Analysis in the Downtown 
Area of Passo Fundo-Brazil” by Sinara Furlani et al., “Corrn
relative Impact of Shading Strategies on Sky Exposure and 
Cooling Performance at Pedestrian-level in Street Canyon” 
by Shi Yin et al., “The Contribution of Anthropogenic Heat 
on Urban Air Temperature Elevation: A Case Study of the 
Singapore Residential area” by Shuo-Jun Mei et al.,  and 
“Impact Of Urban Albedo On Microclimate: Computational 
Investigation In London” by Agnese Salvati et al.

Another set of talks and posters was focused on plannn
ning and design to ameliorate urban heat, including vegen
etation and human thermal comfort.  These talks included 

“Greenway on Street Canyon of Residential Areas in Dhaka: 
Missing Link and Plausible Impact in Taming the Thermal 
Comfort” by Zarrin Tasnim et al., “Urban and Building Intn
tegrated Vegetation” by Joao Silva et al., “Urban Microclimn
matic Diversity and Thermal Comfort: Do Variations in Sun 
and Wind Conditions Correlate with PET Grades?” by Zhikai 
Peng and Koen Steemers, “Cooling Effect of Urban Parks in 
Metropolitan Region of Barcelona” by Blanca Arellano et 
al., “Characterising Living Wall Microclimate Modifications 
in Sheltered Urban Conditions: Findings From Two Monitn
tored Case Studies” by Kanchane Gunawardena and Koen 
Steemers, “Thermally-Activated Water-Based Lattices: Thermn
mal Control Of Exterior Urban Areas Through Evaporative 
Cooling, Shading And Ventilation” by Jose Tenorio et al., 
”Adaptive Thermal Comfort Model Suitable for Outdoors 
Considering the Urban Heat Island Effect” by Ivan Oropeza-
Perez, ”Analysis of Shrubby-Arborean Species as a Barrier 
to Wind for Comfort in Open Spaces” by Helena Zanlorenzi 
and Leonardo Monteiro, “Outdoors Thermal Comfort Appn
proach in Summer Season for the City of Madrid. Influence 
of urban typologies in microclimate and the outdoor thermn
mal sensation” by Helena Moreno et al., and “Contrasting 
The Passive Cooling Effect Produced By Courtyards Locn
cated In The Tropical And Mediterranean Climates” by Ivan 
Callejas et al.

A third area of contributions included posters and talks 
on urban air pollution and weather, including “Urban 
Growth with Greenhouse Gas Emissions Reductions” by 
Blake Jackson, “Reference Weather Data Selection in Urbn
ban Weather Generator Model” by Noelia Alchapar et al., 
and “‘Urban Lab City’: Investigating the Role of Built Form 
on levels of Air Pollution and Urban climates at Microscale 
Level” by Julie Ann Futcher and Gerald Mills.

Urban climate themes 
featured at PLEA 2020

By Joe McFadden, Conferences Editor

From “Thermal Comfort in Public Spaces of a Densifying 
Mediterranean Business District” by Inbal Gadish et al.

https://www.youtube.com/channel/UC7wN6EzuDoKLp84B1c4X_DA/playlists
http://www.urban-climate.org/wp-content/uploads/newsletter/IAUC076.pdf
http://www.urban-climate.org/wp-content/uploads/newsletter/IAUC076.pdf
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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.

Sustainable, Environment and Architectt
ture (SENVAR 20)
November 10, 2020
http://senvar.event.upi.edu/2020/

American Geophysical Union (AGU) Fall 
Meeting
San Francisco, USA • December 1-17, 2020 (online)
https://www.agu.org/fall-meeting

Calls for Papers... 

“Urban Microclimate and Air Quality as Drivers 
of Urban Design”
Special Issue of Sustainability
Anthropogenic activities are dramatically impacting the 
quality of our environment, and this is especially the case 
in cities. Factors such as the sealing of soil, contamination 
of water and air, and emission of atmospheric greenhouse 
gases are combining to make the urban environment less 
livable. Efforts to better understand these problems have 
been intensifying within the scientific community, with resn
search focusing on topics related to environmental quality 
and human health, the urban heat island, outdoor thermal 
comfort, and urban air quality. These phenomena have 
been analyzed from the microscale to the city level, using 
approaches such as field monitoring, remote sensing, and 
simulation models. Unfortunately, however, these diverse 
aspects of urbanization are rarely integrated in a systematic 
way in the actual development process. This Special Issue 
aims to collect works that improve on this knowledge, and 
enrich our common understanding of how urban design 
can positively or negatively affect the quality of the urban 
environment. The focus is on outdoor thermal comfort and 
air quality, with emphasis placed on studies showing how 
research can be integrated into the design process and 
how policies can enhance the environmental effectiveness 
of concrete urban interventions.
Guest Editors: Luciano Massetti, David Pearlmutter
Deadline: January 31, 2021
https://www.mdpi.com/journal/sustainability/special_issn
sues/Urban_Microclimate_Air_Quality 

“Application of GIS-Based Mapping of Local Climt
mate Zones in Urban Areas” 
Special Issue of ISPRS Intl Journal of Geo-Information
The concept of local climatic zones (LCZs) has become a 
widely recognized standard for the description of urban 
climate sites, gaining substantial attention from scholars 
worldwide in recent years. The original concept was extenden
ed to the mapping of urban and suburban landscapes, resn
sulting in widespread application in urban climate research 
and beyond. With such a radical shift in the LCZ concept, 
new problems were identified (e.g. the quality and level of 
GIS data detail, user accuracy, appropriate resolution, spatiotn
temporal variability, level of generalization, and standardizatn
tion of classification). Most popular among authors dealing 
with LCZ delineation are methods based on widely available 
remote sensing data. The majority of such studies, however, 
have reported user accuracy inappropriate for recent urban 
climate science, demanding exact data for modeling and for 
application in real urban planning. We therefore have devoten
ed this Special Issue to GIS-based methods of LCZ delineation 
and their application to the development of high-quality 
LCZ data. Topics of interest include, but are not limited to: 
Innovative GIS-based LCZ mapping methods; Analyses on 
producer and user accuracy for GIS-based/other methods; 
Studies on spatiotemporal variability of thermal exposure in 
LCZs; Application of LCZ concept in urban areas.
Guest Editors: Michal Lehnert, Jan Geletič, Stevan Savić
Deadline: February 28, 2021
https://www.mdpi.com/journal/ijgi/special_issues/Climn
mate_Urban

American Meteorological Society (AMS)
Annual Meeting
New Orleans, Louisiana, USA • January 10-14, 2021
https://annual.ametsoc.org/index.cfm/2021/

European Geosciences Union (EGU) general 
assembly
Vienna, Austria • 25-30 April, 2021
https://www.egu2021.eu

INTERNATIONAL CONFERENCE ON URBAN CLIMATE 
(ICUC-11 has been postponed from the origint
nal dates of august 30-september 2, 2021)
Sydney, Australia • August 29 -September 2, 2022
https://conference.unsw.edu.au/en/icuc11

http://senvar.event.upi.edu/2020/
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.mdpi.com/journal/ijgi/special_issues/Climate_Urban
https://www.mdpi.com/journal/ijgi/special_issues/Climate_Urban
https://annual.ametsoc.org/index.cfm/2021/
https://www.egu2021.eu
https://conference.unsw.edu.au/en/icuc11
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In this first year of the IAUC Timothy 
Oke Award for Original Research in the 
Field of Urban Climatology, we are deln

lighted to announce that two 2020 awards will be made, 
to Scott Krayenhoff, Assistant Professor of Atmospheric 
Science at the University of Guelph, and Chao Ren, Assn
sociate Professor of Faculty of Architecture at the Universn
sity of Hong Kong. These two highly deserving early-to 
mid-career researchers both have outstanding publicatn
tion records which demonstrate the quality, relevance 
and value of their research contributions.

Timothy Oke Awards

We are delighted to announce Dr Alberto Martilli, 
at the Center for Research in Energy, Environment, and 
Technology (CIEMAT), Madrid, as the winner of the 2020 
Luke Howard Award for Outstanding Contributions to 
the Field of Urban Climatology.

Combining a systematic and thorough approach 
with a deep knowledge of urban turbulence, Alberto 
has made significant, long-lasting and high-impact contn
tributions to urban climatology. His work not only advn
vances our fundamental understanding of interactions 
between the urban canopy and the atmosphere, but 
also has great relevance to a number of more applied 
topics including weather forecasting, air quality, thermal 
comfort and urban planning.

Over the last two decades, Alberto has pioneered the 
development of complex urban canopy models, startin
ing with his seminal work on development of an urban 
turbulent parameterization for mesoscale atmospheric 

2020
Luke Howard

Award

IAUC announces this year’s award recipients

Since being awarded his PhD in 2015, Scott has built 
upon his innovative work on modelling vegetation at micn
cro- and local-scales to also consider climate change and 
sustainable urban design. He leads a small research group 
at the University of Guelph and collaborates widely both 
with former colleagues and with new users and developen
ers of his models. His combination of creativity, careful 
analytical skills and an excellent knowledge of the literatn
ture has resulted in several high-quality, high-impact, lastin
ing contributions to urban climatology. He is well-known 
as an approachable and committed member of the IAUC 
community.

Chao is an extremely successful mid-career researcher 
dedicating herself to cross-disciplinary research activities, 
engagements and design guideline development. She has 
already received numerous prizes and awards for her high-
quality research which has an international impact and 
plays a key role in advising policy and planning, particularly 
in densely built sub-tropical cities. Her impressive publicatn
tion record focuses on spatial variations in the urban thermn
mal and wind environment and their health impacts and 
how these relate to urban morphology and built environmn
ment. She is a highly engaged researcher and member of 
the urban climate community and has served on many advn
visory boards including IAUC and WMO. She is an emergin
ing leader in the field of urban climate, and several of her 
students have also been awarded for their research.

Alberto Martilli, recipient of the 2020 
Luke Howard Award 
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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: Paul Alexander
paul.alexander@cso.ie

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, 2020 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 publicatn
tion; they should not be used or cited otherwise.

Bibliography: Matthias Demuzere and BibCom members
Matthias.demuzere@rub.de

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-
2022.

· Secretary: Andreas Christen (Albert-Ludwigs Universität 
Freiburg, Germany), 2018-2022.

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

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

· Benjamin Bechtel (Ruhr-University Bochum, Germany), 2017-
2021.

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

· Jorge Gonzalez (CUNY, USA): ICUC10 Local Organizer, 2016-2021.

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

· Leena Järvi (University of Helsinki, Finland), 2016-2020.

· Dev Niyogi (Purdue University, USA): ICUC10 Local Organizer, 
2016-2021.

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

· Chao Ren (University of Hong Kong, Hong Kong), 2017-2021.

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

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

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

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

IAUC Committee Chairs
· Editor, IAUC Newsletter: David Pearlmutter

· News Editor: Paul Alexander
· Urban Projects Editor: Helen Ward
· Conferences Editor: Joe McFadden

· Bibliography Committee: Matthias Demuzere

· Chair Teaching Resources: Gerald Mills

· Chair Awards Committee: Helen Ward

models undertaken during his PhD at the Swiss Federal 
Institute of Technology of Lausanne (EPFL). This internatn
tionally renowned and highly successful Building Effect 
Parameterisation (BEP) uses a multi-layer approach to 
represent the impact of the urban canopy structure on 
turbulent kinetic energy, momentum and temperature. 
BEP is implemented in many mesoscale models and is 
thus used by groups all over the world to address a varn
riety of topics. Alberto and his collaborators continue 
to develop and further improve BEP’s capabilities, addin
ing vegetation and, most notably, the Building Energy 
Model (BEM), which simulates the anthropogenic energn
gy input resulting from energy use in buildings. Capturin
ing feedbacks between the outside weather and energy 
needed to maintain thermal comfort indoors is critical 
for sustainable urban development and urban planning 
applications. 

Since being awarded his PhD in 2001, he has worked 
at the University of British Columbia, visited the Universn
sity of Strasbourg and the National Center for Atmosn
spheric Research and joined CIEMAT in 2005 where he 
now leads urban climate research. Despite the fact that 
CIEMAT does not award degrees, Alberto has taken oppn
portunities to advise and mentor many students, seven
eral of whom have made substantial contributions to 
the field themselves. Since 2012 he has applied his high 
standards and expertise as Associate Editor of Urban Climb
mate, playing an important role in shaping the journal 
into one of the key outlets for urban climate research. 
From 2010-2014 he served on both the IAUC Board and 
the AMS Board for the Urban Environment, helping to 
ensure the IAUC and AMS work together.

In summary, Alberto’s innovative approaches to challn
lenging problems, outstanding publications of great 
impact and valuable contributions to the urban climate 
community make him a highly deserving recipient of the 
2020 Luke Howard Award.

Luke Howard Award (continued)
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