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From the IAUC President

Welcome to the last issue in 2008 of Urban Cli-
mate News, the quarterly newsletter of the IAUC. It
has been another exciting and busy year for urban
climatology and | would like to take this opportu-
nity to thank all members who have contributed to
the continuing success of the IAUC.

The current newsletter includes a mix of articles,
reports as well as lots of news and conference an-
nouncements. In particular | would like to draw
you attention to the Feature article by Brian Stone,
which analyzes urban and rural temperature trends
in the proximity of large U.S. cities during the sec-
ond half of last century. Further, two Urban Project
reports look at urban climate spaces as a multi- and
interdisciplinary research project and the influence
weather information has on predicting the thermal
performance of buildings.

| am very pleased to re-
port that one of our es-
teemed IAUC members,
Sue Grimmond, is the
winner of the 2009 Helmut
E Landsberg Award of the
American Meteorological
Society. This award recog-
nizes an individual or team
for exemplary contributions to the fields of urban
meteorology, climatology, or hydrology. Quoting
from the citation Sue has received the award “for
numerous important contributions that have great-
ly advanced urban meteorology and urban climate
sciences, and for sustained and effective leader-
ship that has energized the urban climate research
community”. Sue was an inaugural Board member
(2000-03) and President (2003-07) of IAUC and cur-
rently serves as Past-President on the Board.

As you will probably have seen by now, the dead-
line for submitting abstracts for the 7th Interna-
tional Conference on Urban Climatology (ICUC-
7) has been extended until 23 January, 2009 (see
also p.21).lurge all members to consider attending
and advertising this important conference (the only
one to focus exclusively on themes across the entire
breadth of the field of urban climatology) as widely
as possible. The International Scientific Committee
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is in the process of putting together an exciting pro-
gram with a mix of local and international plenary
speakers who will share their insight on applied and
timely topics.

It gives me great pleasure to report that the vot-
ing members of the Board have elected Gerald Mills
(School of Geography, Planning and Environmental
Policy, University College Dublin, Ireland) as the next
President and Rohinton Emmanuel (School of Built
and Natural Environment, Glasgow Caledonian Uni-
versity, UK) as the next Secretary of the IAUC. Gerald
and Rohinton will serve as President-Elect and Secre-
tary-Elect, respectively until assuming their duties in
2010 when the terms of the current President and Sec-
retary end. Finally, please look out for the announce-
ment of the 2008 winner of the IAUC Luke Howard
Award early next year.

With best wishes for a
happy and healthy NEW Year
in 2009!

Matthias Roth
geomr@nus.edu.sg
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In the News

Olympic pollution controls in Beijing had big impact on local air quality

UPDATE: In the Fall issue of Urban Climate News, Winston Chow reported on urban air quality strategies being
implemented in Beijing, China for the summer Olympic games. Now, satellite data from NASA indicate that
these strategies — while they were in effect — did in fact lead to a noticeable reduction in air pollution levels.

December, 2008 — Chinese government regulators
had clearer skies and easier breathing in mind in the
summer of 2008 when they temporarily shut down some
factories and banished many cars in a pre-Olympic sprint
to clean up Beijing's air. And that's what they got.

NASA researchers have analyzed data from NASA’s
Aura and Terra satellites showing how key pollutants re-
sponded to the Olympic restrictions — and according
to atmospheric scientist Jacquelyn Witte and colleagues
from NASA’s Goddard Space Flight Center, the emission
restrictions had an unmistakable impact. During the two
months when restrictions were in place, the levels of ni-
trogen dioxide (NO,) — a noxious gas resulting from fos-
sil fuel combustion (primarily in cars, trucks, and power
plants) — plunged nearly 50 percent. Likewise, levels of
carbon monoxide (CO) fell about 20 percent. Witte pre-
sented the results on behalf of the team on December 16
at the fall meeting of the American Geophysical Union in
San Francisco.

Some scientists have questioned whether Beijing’s
highly publicized air quality restrictions actually had an
impact, and the new data indicate that they did. "After
the authorities lifted the traffic restrictions, the levels of
these pollutants shot right back up,” Witte noted.

The steep decline in certain pollutants surprised the
researchers. In a preliminary analysis of the data, the ef-
fect seemed to be minimal, explained Mark Schoeberl,
project scientist for the Aura mission and a contributor to
the study. The reductions only became noticeable when
the investigators focused tightly on the Beijing area.

“If you take a wide view, you start to pick up long
distance transport of pollutants,” Schoeberl said. That
seemed to be the case with sulfur dioxide (SO,), which
has a longer lifetime in the atmosphere. Although sat-
ellites detected reductions in levels of SO, — a major
byproduct of coal-fired power plants and a key ingredi-
ent of acid rain — the decline was more widespread due
to a larger effort to reduce SO, emissions across China,
explained Kenneth Pickering, another Goddard scientist
involved in the research.

Witte and colleagues presume that winds carried SO,
in from the heavily industrialized provinces to the south of
Beijing. However, she cautions that it is difficult to capture
accurate readings of sulfur dioxide from the satellites due
to difficulties detecting the gas low to the ground, where
it is most abundant. It's best to consider the SO, measure-
ments a work in progress, emphasized Pickering.

| { ong Kong

Levels of nitrogen dioxide (NO,) plunged nearly 50 per-
cent in and around Beijing in August 2008 after officials
instituted strict traffic restrictions in preparation for the
Olympic Games. Source: NASA

Ultimately, researchers aim to use satellite data to
evaluate and refine local and regional models to predict
how pollution levels respond to changes in emissions.
Such models are important for understanding the inte-
grated Earth system and aiding policymakers consider-
ing ways to reduce pollution.

Until recently, it's been difficult to improve atmo-
spheric composition and chemistry models because
scientists have had difficulty correlating “bottom up”
estimates of total emissions — tallies of likely pollution
sources, such as the number of cars on the road or the
amount of coal burned — with “top down” observations
from instruments on satellites. According to Pickering,
data from the Netherlands-supplied Ozone Monitoring
Instrument (OMI) on Aura and the Measurement of Pol-
lution in the Troposphere (MOPITT) instrument on Terra
help significantly.

Still, it will take a few years for the research team —
which includes investigators from the University of lowa
and Argonne National Laboratory in Illinois — to perfect
and finalize the models.

Pickering notes that the data from Aura and Terra
are unique and will help scientists devise more accurate
ways to quantify and evaluate ongoing efforts to reduce
emissions.

Source: http://www.nasa.gov/topics/earth/features/olympic

pollution.html
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Atmospheric brown clouds dramatically reducing sunlight in Asian cities

November, 2008 — A noxious cocktail of soot, smog
and toxic chemicals is blotting out the sun, fouling the
lungs of millions of people and altering weather pat-
ternsin large parts of Asia, according to a report released
recently by the United Nations.

The byproduct of automobiles, slash-and-burn ag-
riculture, wood-burning kitchen stoves and coal-fired
power plants, these plumes of carbon dust rise over
southern Africa, the Amazon basin and North America
but are most pronounced in Asia, where so-called atmo-
spheric brown clouds are dramatically reducing sunlight
in many Chinese cities and leading to decreased crop
yields in swaths of rural India, says a team of more than
a dozen scientists who have been studying the problem
since 2002.

Combined with evidence that greenhouse gases are
leading to a rise in global temperatures, the report’s au-
thors called on governments rich and poor to address
carbon emissions.

“The imperative to act has never been clearer,” Achim
Steiner, executive director of the United Nations Environ-
ment Program, said in Beijing, where the report, “Atmo-
spheric Brown Clouds: Regional Assessment Report With
Focus on Asia,” was released.

The brownish haze, sometimes more than 1.6 kilo-
meters thick and clearly visible from airplanes, stretches
from the Arabian Peninsula to the Yellow Sea.

In the spring it sweeps past North and South Korea
and Japan. Sometimes the cloud drifts as far west as
California. The report identifies 13 cities as brown-cloud
hotspots, among them Bangkok, Cairo, New Delhi, Seoul
andTehran.In some Chinese cities, the smog has reduced
sunlight by as much as 20 percent since the 1970s, the
report says.

Rain can cleanse the skies, but some of the black
grime that falls to earth ends up on the surface of the Hi-
malayan glaciers that are the source of water for billions
of people in China, India and Pakistan.

The result: The glaciers that feed into the Yangtze,
Ganges, Indus and Yellow rivers are absorbing more sun-
light and melting quicker, researchers say.

According to the Chinese Academy of Sciences, those
glaciers have shrunk 5 percent since the 1950s and at the
current rate of retreat could shrink by an additional 75
percent by 2050.

“We used to think of this brown cloud as a regional
problem, but now we realize its impact is much greater,’
said Veerabhadran Ramanathan, who led the UN scien-
tific panel. “When we see the smog one day and not the
next, it just means it's blown somewhere else.”

Although their overall impact is not entirely under-
stood, Ramanathan, a professor of climate and ocean
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A satellite image shows a dense blanket of polluted air
over central eastern China covering the coastline around
Shanghai. Source: NASA/Goddard Space Flight Center

sciences at the University of California in San Diego, said
the clouds might be affecting rainfall in parts of India
and Southeast Asia, where monsoon rainfall has been
decreasing in recent decades, and central China, where
devastating floods have become more frequent.

He said some studies suggested the plumes of soot
that block the sun have led to a 5 percent decline in the
growth of Asian rice harvests since the 1960s.

For those who breathe the toxic mix, the impact can
be deadly. Henning Rodhe, a professor of chemical mete-
orology at Stockholm University, estimates that 340,000
people in China and India die each year from cardiovas-
cular and respiratory diseases that can be traced to the
emissions from coal-burning factories, diesel trucks and
kitchen stoves fueled by twigs.

“The impacts on health alone is a reason to reduce
these brown clouds,” he said, adding that in China about
3.6 percent of the nation’s annual gross domestic product,
or $82 billion, is lost to the health effects of pollution.

The scientists who worked on the report said the
blanket of haze hovering over Asia and other parts of the
world might be mitigating the worst effects of green-
house gases by absorbing solar heat or reflecting it away
from the earth. Greenhouse gases, by contrast, tend to
trap the warmth of the sun and lead to a rise in ocean
temperatures.

Steiner, the head of the UN environment program,
said the findings complicated the global-warming nar-
rative. The brown clouds mask the impact of the green-
house gases, he said: Without the blocking effect of the
smog, he said, climate change would be far worse.

“All of this points to an even greater and urgent need
to take on emissions across the planet,” he said.

Source:
http://www.iht.com/articles/2008/11/13/healthscience/

cloud.php
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In the News

US conservation headquarters building gets new green roof

December, 2008 (ENS) — Secretary of the Interior Dirk
Kempthorne recently cut the ribbon opening a new
green roof that has been planted on the third wing of
the Main Interior Building in Washington.

“What more suitable place for a green roof than the
headquarters of America’s conservation department in
Washington, DC?” Secretary Kempthorne asked.

“With more than half of Washington, DC covered with
paved or constructed surfaces that do not allow water
to infiltrate the ground, 75 percent of rainfall becomes
runoff,”he said. The vegetation and soil on the green roof
will absorb rainwater and curb runoff.

Washington, DC has an enormous problem from
stormwater runoff and sewer overflows. Each year, at
least a billion gallons of raw sewage are discharged into
the Potomac River, Anacostia River and Rock Creek - all
tributaries of the fragile Chesapeake Bay watershed.

The green roof on the Main Interior Building will help
ease this problem by holding up to seven-tenths of an
inch of rainfall to reduce stormwater runoff entering the
sewage system. The green roof also will improve water
quality by neutralizing the effects of acid rain and filter-
ing pollution from rain and snow. And it provides habitat
for songbirds and pollinators.

The plants will shield the roof from the sun’s direct
rays, which extends the roof’s life span, insulates the
building during the summer and saves energy as well as
mitigating urban heat island effects. Inside the building,
it will reduce noise transfer from the outdoors and pro-
vide a visually attractive sight for employees and visitors.
Finally, the green roof is expected to improve the city’s
air quality a little by filtering the air that moves across
the plants and, through photosynthesis, convert carbon
dioxide into oxygen.

The green roof project started more than seven years
ago when Mike Cyr, the National Business Center’s chief
of the Division of Facilities Management Services, read an
article on the benefits of green roofs in Europe. Although
green roofs were not commonplace at the time, Cyr de-
cided to explore the possibility of installing a green roof
on the Main Interior Building.

National Business Center personnel worked with in-
house technical experts in the Office of Environmental
Policy and Compliance. The group started by applying
for and receiving free technical assistance from the De-
partment of Energy’s Federal Energy Management Pro-
gram via the National Renewable Energy Laboratory. The
feasibility study confirmed a green roof would work on
the Main Interior Building within specified limitations.

They also partnered with the U.S. Environmental Pro-
tection Agency and the General Services Administration
to work through the contracting process to find a green

Plants growing on the roof of the Montgomery Park
Business Center, Baltimore, Maryland (Photo courtesy
of the National Renewable Energy Lab)

roofing company. The roof was installed by Roofscapes,
Inc. of Phildelphia, the award-winning company that in-
stalled the famous green roof on Chicago City Hall.

Deputy Secretary of the Interior Lynn Scarlett, Of-
fice of Environmental Policy and Compliance Director
Willie Taylor, National Business Center Director Douglas
Bourgeois and Cyr joined the secretary at the ribbon
cutting ceremony on the roof terrace outside the South
Penthouse. At the ceremony, Kempthorne credited the
deputy secretary for providing leadership on the green
roof project.

“As the nation’s premier conservation agency, Interior
is pioneering use of green roofs at our historic headquar-
ters in Washington. We want to apply a green thumb to
our rooftops to reduce stormwater runoff;” said Scarlett.

“Perhaps,” she said, “we are entering what might be
called the Age of Biology - the age of borrowing from
nature’s lessons as we manage lands, waters, and even
our buildings.”

The green roof is part of an ongoing modernization of
the Main Interior Building will be conducted in six phas-
es. Each phase will correspond to one of the six wings of
the building, with a scheduled completion date of 2011
at an estimated cost of $175 million.

Source: http://www.ens-newswire.com/ens/dec2008/2008-
12-16-092.asp
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In the News

Oklahoma City Micronet commissioned at National Weather Festival

November, 2008 — On November 8, 2008, the
Oklahoma City Micronet was commissioned as part
of the festivities of the National Weather Festival
in Norman, OK, USA. The Oklahoma City Micronet
(OKCNET) is an operational network designed to
improve atmospheric monitoring across the Okla-
homa City metropolitan area and includes impor-
tant partnerships between the Oklahoma Clima-
tological Survey at the University of Oklahoma, the
City of Oklahoma City, and the Oklahoma Mesonet
(a joint project between the University of Oklahoma
and Oklahoma State University). Some important
facts about the Micronet include:

» The 40-station network consists of four Okla-
homa Mesonet Stations (www.mesonet.org) and
36 stations mounted on traffic signals across Okla-
homa City.

« All OKCNET stations collect real-time observa-
tions of air temperature, relative humidity, pressure,
rainfall, wind speed, and wind direction.

« Observations from the OKCNET traffic signal
stations are collected, quality assured, and dis-
played every minute while observations from the
Oklahoma Mesonet sites installed in Oklahoma City
are collected, quality assured, and displayed every
five minutes.

o The multipurpose network was designed to
provide critical weather information for the daily
operations of the City of Oklahoma City, to spur

2

One of the traffic light sites being deployed in Okla-
homa City by Phillip Browder.

f' 1 L
Unveiling a demo traffic light station at the Na-

tional Weather Festival in Norman, OK (from left to
right: Phillip Browder, Brad lliston and Jeff Basara)

new scientific research focused on urban meteo-
rology, and to serve as a resource for the citizens of
Oklahoma City.

« The Oklahoma City Micronet is a direct result
of the Joint Urban 2003 (JU2003) experiment con-
ducted during June and July of 2003 in Oklahoma
City. The results of JU2003, the largest urban dis-
persion experiment ever conducted, demonstrated
(a) the need for the rapid collection of atmospheric
observations in urban areas and (b) the feasibility
of deploying a dense network across the Oklahoma
City metropolitan area.

It is also important to note that the Oklahoma
City Micronet was designed to provide information
to scientists as well as the public. As such, OKCNET
is unique anywhere in the world in terms of rapid
data collection, data quality assurance, and data
provided to a variety of customers and end users.
For more information about OKCNET or to view live
data, please visit http://okc.mesonet.org/. For in-
formation regarding collaborations or datasets fo-
cused on scientific research, please contact Dr. Jeff
Basara (jbasara@ou.edu).
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Expert consortium preparing assessment report on cities and climate change

As cities around the world confront the urgent
challenge of climate change, there is growing rec-
ognition that effective mitigation and adaptation
policies must rely on sound scientific research and
data. To facilitate and build the connections be-
tween science and policy, a consortium of experts
from academic and research institutions around the
world have formed the Urban Climate Change Re-
search Network (http://www.uccrn.org/Site/Home.
html).

The UCCRN has recently announced plans to
carry out an “International Panel for Cities and Cli-
mate Change (IPC3)” Assessment Report. This will
be an effort similar to IPCC-style syntheses (involv-
ing about 50-60 experts) that includes mitigation,
impact and adaptation for cities.

The assessment will be divided into separate
chapters as well as cross-cutting chapters. This will
be the first such assessment focusing on cities, and
the outcome will be fed to processes such as the Co-
penhagen COP-15 and C-40 Summit in addition to
the general scientific community.

The key leadership in this effort is being taken by
colleagues from Columbia University, NASA’'s God-
dard Institute for Space Studies and City University
of New York, with support from a number of institu-
tions including the World Bank, Earth Institute and
others. For more information about the project,
contact Toshiaki Ichinose (toshiaki@nies.go.jp).

Architectural Institute of Japan offering newsletter on Heat Island studies

The Architectural Institute of Japan (AlJ) has been
giving special attention to the urban heat island
phenomenon for many years. Since the 1990s, the
AlJ has managed several subcommittees concern-
ing this phenomenon and held many related work-
shops and symposiums. In 2007, a “Subcommittee
on Heat Island” was established under the AlJ and
initiated an english-language newsletter on heat is-
land studies carried out in Japan. Volume 5 of the
newsletter is now available on the subcommittee’s
website: http://news-sv.aij.or.jp/tkankyo/s3/

NEWSLETTER

ON URBAN HEAT ISLAND
COUNTERMEASURES

AlJ

Architectural Institute of Japan
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For more information contact: Takaaki Kono,
Building Research Institute (t-kono@kenken.go.jp)
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Urban and Rural Temperature Trends in Proximity to
Large U.S. Cities: 1951-2000

by Brian Stone, Jr., Georgia Institute of Technology
Brian.Stone@coa.gatech.edu

The annual reporting of mean global temperature estimates has become perhaps the most widely publicized
and compelling evidence of global climate change in the eyes of the general public. Derived from a large net-
work of meteorological stations distributed across the Earth’s surface, these estimates are intended to provide
the most reliable assessment of spatially averaged, “background” rates of climate change that are independent
of local scale, human-induced effects on temperature (Quayle et al. 1999; Hansen et al. 2001). As data from
urban meteorological stations are typically eliminated or adjusted for use in continental and global analyses
of climate change, few studies have addressed how temperatures are changing in the areas most vulnerable to
the public health impacts of warming: large cities. In this study, temperature data from urban and proximate
rural stations for 50 large U.S. metropolitan areas are analyzed to establish the mean decadal rate of change in

urban temperatures, rural temperatures, and heat island intensity over five decades.

1. Research Approach

Three principal methodological issues must be
addressed in measuring urban and rural tempera-
ture trends over a multiyear time scale. These in-
clude a set of spatial and temporal inhomogeneities
in the temperature record of in-situ meteorological
stations, the classification of meteorological sta-
tions as urban or rural, and the selection of specific
stations for inclusion in a study network.

This study makes use of meteorological stations
drawn from the Global Historical Climatology Net-
work (GHCN) that have been adjusted for standard
inhomogeneities. Compiled by the Goddard Insti-
tute for Space Studies (GISS), the data are adjusted
for urbanization through methods independent of
those employed through the GHCN, and are avail-
able with or without the urban corrections (Hansen
et al. 2001). Specifically, data for urban and rural
meteorological stations located within or in prox-
imity to each of 50 large metropolitan regions were
obtained for this study. Specific criteria used in the
process of station selection are discussed in the fol-
lowing section.

Urban and Rural Classification

Two principal methods have been used in tem-
perature trend analyses to classify meteorological
stations as urban or rural; these include the use of
population information from the U.S. Census Bu-
reau and the use of night light intensities recorded

by satellite radiometers (Owen et al. 1998; Gallo et
al. 1999; Hansen et al. 1999; Hansen et al. 2001).

In this present study, stations are classified as
urban or rural based on both population data and
satellite night light rankings provided by GISS. Ur-
ban stations are those found within metropolitan
areas with populations greater than 700,000 and a
night light ranking of C (bright). Rural stations are
those found in non-metropolitan areas with popu-
lations less than 10,000 and a night light ranking
of A (dark). As discussed in the following section,
for some cities a minimum number of rural stations
was not available in proximity to an urban station.
In these instances, proximate stations with a popu-
lation less than 10,000 and a night light ranking of
B (dim) were used.” Overall, about one-fifth of the
rural stations included in this study were ranked in
the B category of night light.

Station Selection
A central objective of this study is to measure
temperature trends in the most highly populated re-

" Imhoff et al. (1997) report that in many instances the
level of night light intensity associated with the in-
termediate or dim ranking was a product of reflected
light from urban areas and not necessarily indicative of
urbanized land covers. Acomparison of results from cities
associated with A stations only and those associated with
a mix of A and B stations found no significant difference
in temperature trends.
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Figure 1. Temperature trends in URBAN stations. .

gions of the United States, rather than evenly across
a geographic extent. To this end, the 50 most popu-
lous U.S. metropolitan regions meeting a set of pre-
determined criteria were included in the study da-
tabase. As only a single urban station is available for
many large cities through the GHCN-based network
compiled by GISS, all urban trends are represented
by the primary airport meteorological station for
each region.

To be included in the study database, an urban
airport station must have a minimum of 550 of 600
complete months of mean monthly temperature
observations between 1951 and 2000, a threshold
for missing data that was found to be attainable for
48 of the 50 most populous cities. All urban stations
were drawn from metropolitan statistical areas
(MSA) with a 2000 U.S. Census population of at least
700,000 residents and a night light ranking of C.

For each study area, three rural meteorological
stations were selected to represent regional back-
ground temperature trends based on three criteria.
These included a minimum and maximum distance
from the urban station (50 and 250 km, respectively),
population and night light thresholds as discussed
above, and a minimum of 550 of 600 months of
monthly mean temperature observations between
1951 and 2000. In many regions, only three rural
stations satisfying these criteria could be found; to
be methodologically consistent, three rural stations
were thus selected for each metropolitan area.

The outcome of this selection process resulted in
the inclusion of 50 of the 60 most populous MSAs in

the United States, representing more than 50% of
the national population.

Analysis

Once constructed, the study database was ana-
lyzed to estimate the mean decadal rate of change
in the temperature differential between urban and
rural stations. To do so, monthly mean tempera-
tures were averaged annually for each station. The
mean annual temperatures for the three rural sta-
tions per city were averaged to derive a regional ru-
ral mean. This rural mean was then subtracted from
the annual mean for the urban station to derive an
estimate of the average urban heat island (UHI) in-
tensity in each year between 1951 and 2000. As a
final step, the mean annual heat island intensity was
subtracted from the heat island intensity of the fol-
lowing year to estimate the annual rate of change in
the regional UHI.

2. Results

The mean decadal changes in urban tempera-
tures, rural temperatures, and UHI intensity by city
are presented in Figures 1-3. As illustrated in Fig. 1,
the majority of urban stations experienced a warm-
ing trend between 1951 and 2000. Thirty-eight of
the 50 cities registered a warming trend averaging
0.30°C (t=6.19; p<.01) per decade, while 12 cities
registered a cooling trend averaging -0.14°C (t=4.33;
p<.01) per decade. Regionally, clusters of cooling
can be seen in the northeast, Florida, and in three of
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Figure 2. Temperature trends in RURAL stations. .

four cities in California. The most rapidly warming
cities tend to be found in the southern and upper
Midwestern sections of the country.

Figure 2 indicates that an equal number of cities
registered a cooling trend in their rural reference sta-
tions but with variance in the regional distribution
of these trends. For 38 of 50 cities, rural reference
stations experienced an average warming trend of
0.24°C (t = 6.48; p<.01) per decade, while 12 of 50
stations experienced a cooling trend of -0.13°C (t=-
3.94; p<.01) per decade. Fig. 2 also indicates that
many cities found to have warmed during this 50
year period are paired with rural stations that have
experienced an average cooling trend, serving to
further enhance an increase in heat island intensity
during this period.

Figure 3 illustrates the mean decadal change in
the urban and rural temperature differential dur-
ing the study period. Across all 50 cities, the mean
decadal change in urban temperatures between
1951 and 2000 was found to be 0.20°C (t=4.26;
p<.01), while the mean decadal change in rural tem-
peratures was found to be 0.15°C (t=4.04; p<.01).
The mean decadal growth in UHI intensity between
1951 and 2000 was thus found to be 0.05°C (t=1.71;
p<.05).

Twenty-nine of 50 cities experienced a mean
decadal increase in heat island intensity of 0.19°C
(t=7.31; p<.01), while 21 of 50 cities experienced a
mean decadal reduction in heat island intensity of
-0.14°C (t=-6.26; p<.01). Interestingly, a regional
clustering of diminishing heat islands was found in

the northeastern U.S. and in parts of the Ohio River
Valley, while heat island intensity was found to be
generally increasing throughout the southern U.S,,
with the exception of two cities in Florida.

3. Discussion and Conclusions

The results of this study compare favorably with
other long-term, time-series analyses of urban and
rural temperature trends. While the finding of a
mean decadal differential between urban and rural
temperatures of 0.05°C is higher than that found in
previous, comparable analyses, this present study is
the first to focus exclusively on large cities, which
have been shown to exhibit more intense heat is-
lands than less populous cities (Oke 1976; Karl et al.
1988). In their analysis of urban and rural tempera-
ture trends employing a similar but larger dataset,
Hansen et al. (2001) report a mean decadal differ-
ential in urban and rural temperatures of 0.015°C.
Gallo et al. (1999) find a differential in the mean rate
of warming between urban and non-urban stations
of 0.026°C per decade. In each case, a magnitude
difference between the observed trends and those
reported herein may be reasonably explained by
the inclusion of less populous cities than this pres-
ent study.

The results of this analysis suggest a wide vari-
ance in the temperature trends of large U.S. cities
that is not well captured by any single measure of
change. While the most populous U.S. cities were
found to have warmed more rapidly than proximate
rural stations on average, a significant number of ur-
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Figure 3. Trends in Urban Heat Island (UHI) intensity.

ban stations was found to have warmed less rapidly
or cooled more rapidly than paired rural stations be-
tween 1951 and 2000. For those cities experiencing
growth in heat island intensity over time, the mean
rate of growth was found to be about four times
greater (almost 2°C per century) than the mean for
all cities, suggesting a substantial enhancement of
background warming rates over time. In addition,
the composition of heat island formation, both neg-
ative and positive, was found to be highly variable.

Significant to the field of planning and public
health is the degree to which large urbanized areas
may be amplifying background rates of warming at-
tributed to global scale climate change. If the rural
warming trends observed through this analysis are
assumed to represent background warming rates in
these regions (0.15°C per decade), then the finding
of a mean decadal increase in heat island intensity of
0.05°C suggests background rates of warming are be-
ing amplified by a factor of one-third across all cities in
the study. For the 29 cities experiencing an increasing
trend in urban warming between 1951 and 2000, the
rural rate of warming is 0.12°C per decade and the ur-
ban rate is 0.31°C per decade, yielding a mean decadal
rate of increase in heat island intensity of 0.19°C. For
these regions, the amplification of background warm-
ing rates through heat island formation is about 150%.
These findings suggest planners and public health of-
ficials in large cities should be prepared to manage
changes in temperature potentially in excess of those
forecast by the Intergovernmental Panel on Climate
Change (IPCC).
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Urban Climates Spaces - a multi- and interdisciplinary research project

Introduction

Architects, climatologists, engineers and psychol-
ogists have for a long time been interested in how
weather and climate affects people in the outdoor
environment in order to design better cities. The cli-
mate-human-behaviour link crosses the border of
many different disciplines and thus an integrated
research approach is necessary. However, most re-
search has been carried out within the individual
disciplines. This report presents the multi- and inter-
disciplinary research project “Urban Climate Spac-
es”. The aim is to integrate and enlarge the knowl-
edge of the complex climate-human-behaviour link
and its implications for sustainable urban design.
The project, which started in 2003, comprises scien-
tists from the fields of climatology, psychology and
architecture. In this respect the project is unique.

Methods

In the UCS project the focus is on the Nordic city,
but an international perspective has been gained
through a parallel study in Japan. Three cities lo-
cated in different climate and cultural zones were

selected for case studies — Goteborg, (57°42'N,
11°58'E), Lulea (65°35°N, 22°9’E) and Matsudo, a sat-
ellite city to Tokyo (35°78’N, 139°90’E). In total nine
different urban places, representing typical outdoor
public places such as parks, squares, courtyards and
waterfronts plazas, were selected for case studies as
shown in Fig. 1.

Outdoor activity, subjective weather assessments
and place-related perceptions and emotions were
investigated through structured interviews, obser-
vations and micrometeorological measurements. In
total 6000 on-site interviews, 620 observations and
60 days of meteorological measurements were con-
ducted.

The structured interviews comprised questions
about demographic variables, general and specific
questions about current weather and place, and be-
haviours and attitudes related to place and person
(Thorsson et al. 2007). The interviews included three
main questions and the participants were asked
to answer the questions by responding to 5-point
scales.

1. How do you perceive the weather today? (per-
ception — perceived weather): (1) calm-windy; (2)
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Figure 1. The nine urban places included in the UCS project.
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cold-warm; and (3) good-bad for outdoor activity

2. How do you perceive the place right now?
(perception — perceived place): (1) ugly-beautiful;
(2) unpleasant-pleasant; (3) windy-calm; and (4)
cold-warm

3. How do you feel right now in this place? (emo-
tional and thermal perception): (1) elated-bored; (2)
glad-gloomy; (3) calm-nervous and (4) active-pas-
sive

Weather and activity

Results show that Swedish people spend in gen-
eral 5 percent of the day outdoors, i.e. about 45 min-
utes on weekdays and about 1 hour on weekends.
Weather has a significantinfluence on the use of out-
door places, explaining up to 47 % of the variance in
attendance (Eliasson et al. 2007). In general, the use
of a place increases with air temperature and clear
skies, but decreases with wind speed as shown in
Fig. 2. Most places, with some exceptions are hardly
ever used at low temperatures (i.e. below 0°C), but
the use increases rapidly above certain site-specific
temperature thresholds (8-15°C). Above these tem-
perature thresholds, other meteorological factors
such as clearness index and wind speed are more
important. These results confirm those of previous
studies (e.g. Nikolopoulou et al. 2001; Thorsson et al.
2004).

Weather and perception

Results show that the participants in the three
cities perceive air temperature differently (Knez and
Thorsson, 2006; 2008; Thorsson, 2008). For example,
people living in northern Sweden (Luled) perceive
air temperatures below 10°C as warmer than people
living in southern Sweden (Goteborg). The fact that
the thermal environment is perceived differently in
different climate regions must be taken into account
when interpretating the output of thermal indices.

Weather and place-related perceptions

Results show that people’s place-related percep-
tion is also influenced by the weather. For example,
it is shown that a place is perceived more beautiful
at high air temperatures than at low temperatures
(Eliasson et al. 2007). Furthermore, it is shown that
people assess some places, such as the waterfront
plaza in Goteborg, as being more beautiful at high

12

total attendance

Figure 2. Total attendance as a function of air
temperature (T.), clearness index (Cl) and wind
speed (w), in the courtyard in G6teborg.

wind speeds, whereas other places such as the
square in Goteborg are assessed as uglier as a result
of high wind speeds (Eliasson et al. 2007). A tenta-
tive explanation is that high temperatures have a
positive influence on peoples’ place perceptions
and that high wind speeds at the waterfront ren-
ders a positive aesthetic and symbolic value. The
results are in line with previous studies that showed
that the experience of nature in the city is a source
of positive feelings (Chiesura, 2004) and that a high
amount of natural characteristics such as trees in-
creases the tolerance to widespread changes in the
physical environment, provided they are produced
naturally (Nikolopoulou and Steemers, 2003).

Weather and place-related emotions

Concerning place-related emotions, the partici-
pants feel most glad when the air temperature is
high and the sky is clear (Eliasson et al. 2007; Knez
et al. 2008), indicating a relation between weather
and emotions, which generally is in line with Cun-
ningham (1979) showing that sunlight might lead
to a positive mood.

Climate and place-related attachment and identity

In Knez (2005) place-related identity and emo-
tional bonds (attachment) evolved towards urban
places, and the kind of autobiographical (self-re-
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lated) memories people have for urban places are
examined. The results indicate a significant role of
climate in subjects’ conceptions of urban places, es-
pecially for those considered to be highly attached
to their residential area. The results show that pro-
longing one’s stay at a place intensifies one’s emo-
tional bond to that place which in turn leads to that
place becoming more a part of one’s place-related
identity.

Significance of research

In sum, the UCS project shows that weather is
an important factor for the use of outdoor places,
as well as for peoples’ place perception and emo-
tions. The project also illuminates the psychological
mechanisms involved in outdoor place and weather
assessment.

High usage and activity are often used as mea-
sures of successful urban places (Carmona et al.
2003). The UCS project thus shows that in order to
create successful public places weather can not be
neglected, since it accounts for up to 50% of the
variance in attendance. By designing with climate
in mind and taking advantage of the positive effects
of weather and climate itis possible to create a more
comfortable outdoor living environment. This will
lead to more people in the streets, which in turn will
have positive social, health, safety, economical and
environmental effects.
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The effects of the variance in weather information on predictions of

buildings’ thermal performance

This study explores the implications of different input assumptions pertaining to local weather conditions (as repre-
sented in weather files) for computational predictions of buildings’ thermal performance. As a case in point, we used
twenty two distinctive weather files (based on meteorological data from different weather stations, different years) for
the city of Vienna to compute heating and cooling energy demands of three different buildings. The results demon-
strate the significant fluctuations in the buildings’ predicted heating and cooling energy demand due to differences in
micro-climatic assumptions. We explored the possibility to assess the impact of projected changes in standard micro-
climatic indicators such as heating degree days and cooling degree hours on the buildings” heating and cooling loads.

1. Introduction

Computational building performance simulation
provides a potentially effective means to support the
design of buildings that provide desirable indoor envi-
ronmental conditions while operating in an energy-effi-
cient manner [1]. The reliability of performance simula-
tion is, however, dependent on the quality of simulation
input assumptions. Simulation-based prediction of the
primary indicators of a building’s thermal performance
(energy requirements, thermal comfort conditions) re-
quires, amongst other things, the specification of the
micro-climatic context of the building [2]. Toward this
end, dynamic thermal simulation applications typically
rely on standard weather files. Such files are based on
long-term monitored data from weather stations. There
are two main reasons why this process involves uncer-
tainties:

« Firstly, monitored data on weather conditions is
available, in the strict sense of the word, only for a limited
number of locations. Conditions in the specific location
of a building may deviate from those of the designated
(e.g. closest) weather station’s location [3]. Algorithms
are available, of course, that generate weather file data
for locations for which measured data is not available.
But the generated results contain various levels of error
depending on the circumstances (e.g. the distance of the
building location from the weather station location, dif-
ferences in topographic conditions).

« Secondly, weather files are typically based on past
observations. The actual weather conditions in any spe-
cific year can be very different from the pattern indicated
by such long-term data. This is of course to be expected
and is, as such, not problematic: the main objective of
performance simulation is usually design benchmarking
and optimization and not derivation of absolutely accu-
rate predictions for a specific point in time in future. A
problem occurs, however, if — as highlighted by recent
discussions — a change in climate is to be expected [4].
For example, according to recent studies, the winter tem-
peratures in eastern Austria in the next thirty years will
be about 1.3 K higher than in the last eighty years. The
summer temperatures in the dense urban areas could

be up to 2.5 K higher and the frequency of heat waves
will significantly increase. This would imply that historic
weather information, if uncritically used for the predic-
tion of the future performance of a long-life product
such as a building, may lead to systematic errors. Thus,
the scope of uncertainties caused by variations in the as-
sumptions regarding micro-climatic conditions must be
studied and the respective results must be provided to
the professionals (architects and building performance
specialists) toward realistic appraisal and specification of
thermal performance characteristics of designs.

In this context, the present contribution explores the
implications of different assumptions regarding micro-
climatic boundary conditions (in a specific location) for

Table 1. General information concerning the three

building models for simulation of heating and cool-

ing demand

Building B1 B2 B3
Single Unitin Office

Type family Apartment building
house house

Grossfloor 57 222 2887

area [m?]

Net floor 233 191 2656

area [m?]

volume V 976 687 10025

[m?]

Envelope

area A [m?] 737 143 1594

Window 51 19.4 1409

area [m?]

Mean

envelope 0.72 0.63 137

U-Value

[Wm2KT']

V/A [m] 1.32 4.33 6.29
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Figure 1. Mean outdoor temperature 6.m [°C], HDD [Kd], and cooling degree hours CDH [Kh] corresponding to

weather filesW_1toW_22 (see Table 1).

computational predictions of energy performance of
buildings. Specifically, the effects of variance in micro-
climatic input data due to spatial (position of the moni-
toring station) and temporal (date of weather file) ori-
gins of weather information on the outcome of thermal
performance simulation studies are analyzed.

2. Approach

The research method involved the following steps:

i) Three reference objects were selected, represent-
ing buildings of different size, function, and construc-
tion. Table 1 provides some basic information on these
objects.

ii) Local weather information was collected for a refer-
ence city (Vienna, Austria). Thereby, 22 annual climatic
data documents were considered (seven files from three
different weather stations, data from one weather station
for eleven successive years, a file from a simulation appli-
cation, and three files from a climate database). Table 2
provides a summary of the selected weather files. Figure
1 shows the considerable differences in mean outdoor
temperature, heating degree days (HDD), and cooling
degree hours (CDH) associated with these files. HDD is
a single-number descriptor (in Kd) of the climatic con-
ditions in a specific location in view of building heating

requirements. It is computed as the sum of the differenc-
es between the design indoor temperature (in this case
20 °C) and the mean daily outdoor temperature over all
days for which the average outdoor temperature is be-
low a certain threshold value (in this case 12°C). CDH is
a single-number descriptor (in Kh) of the climatic condi-
tions in a specific location in view of building cooling re-
quirements. It is computed as the sum of the differences
between the threshold indoor temperature (in this case
26°C) and the hourly outdoor temperature over all hours
for which the outdoor temperature is above the thresh-
old value [5].

iii) Numeric simulation of heating and energy de-
mand was conducted for the selected reference objects
using the above mentioned 22 alternative micro-climatic
input data assumptions (cp. Table 2). Table 3 summarizes
the user profile assumptions used for the simulations,
which were conducted using a numeric transient thermal
simulation application [6].

iv) Simulation results were used to explore the uncer-
tainty involved in the computational prediction of criteria
pertaining to the thermal performance of buildings. More-
over, the results were discussed in the context of climate
change projections and their implications for the simula-
tion-based predictions of buildings’energy performance.
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3. Results

Figures 2 and 3 show the simulated heating and cool-
ing energy demands of buildings B1 to B3 for weather
files W_1 to W_22. As these figures demonstrate, com-
puted heating and cooling energy requirements under
the assumption of a standard reference year (such as
W_19) can significantly deviate from those computed
for the weather station of any specific year. To further il-
lustrate this point, Table 4 summarizes the deviation of
simulated heating and cooling energy demand of build-
ings B1 to B3 for standard weather file W_19 from the
corresponding mean values simulated for more recent
weather station filesW_1 toW_11.

Furthermore, Table 5 shows the relative deviations (in
%) of the maximum heating and cooling energy demand
of buildings B1 to B3 from corresponding minimum val-
ues as applied to simulation results from year W_1 to
yearW_11.

These results suggest that assumptions pertaining
to past data on micro-climatic conditions lead - given
an ongoing gradual increase in global temperatures - to
overestimation of future heating energy demand and
underestimation of future cooling energy demand of
buildings.

Our data allow us also to further explore the influence
of the location of the weather station on fluctuations of
simulated heating and cooling demand: As mentioned
before, Vienna weather files were available for three dif-
ferent weather station locations (“"Hohe Warte’, “Innere
Stadt’, and “TU-Vienna”) for three consecutive years
(2004 to 2006). Table 6 summarizes the relative devia-
tions of maximum from minimum simulated heating
and cooling demand (in %) based on weather data from
the three above-mentioned weather stations and for the
years 2004 to 2006. These results suggest that discrep-
ancies in simulated heating and cooling energy demand
due to the application of weather data from different lo-
cations can be significant. In our study, such deviations
were especially high in the case of heating energy de-
mand calculations for office buildings and cooling en-
ergy demand for single houses.

4, Conclusion

Computational building performance simulation is
an important instrument to support the design of habit-
able and sustainable buildings. It provides a means to
perform virtual experiments on building designs and to
evaluate and optimize their expected performance be-
fore the actual construction and operation of buildings.
However, building performance simulation is prone to
errors and uncertainties beyond those associated with

16

Table 2. Selected weather files (city of Vienna, Austria)
Weather file Source Year
W_1 WS “Hohe Warte” 1996
wW_2 WS “Hohe Warte” 1997
W_3 WS “Hohe Warte” 1998
W_4 WS “Hohe Warte” 1999
W_5 WS “Hohe Warte” 2000
W_6 WS “Hohe Warte” 2001
wW_7 WS “Hohe Warte” 2002
wW_8 WS “Hohe Warte” 2003
wW_9 WS “Hohe Warte” 2004
W_10 WS “Hohe Warte” 2005
W_11 WS “Hohe Warte” 2006
W_12 WS “Innere Stadt” 2004
W_13 WS “Innere Stadt” 2005
W_14 WS “Innere Stadt” 2006
W_15 WS “TU-Vienna” 2004
W_16 WS “TU-Vienna” 2005
W_17 WS “TU-Vienna” 2006
W_18 WS “Unterlaa” 2006
W_19 Standard weather 1993

file in TAS [6]
W_20 Standard weather 1961-1990
Meteonorm [7]
W_21 Standard weather 1996-2005
Meteonorm
W_22 Standard weather 1996-2005
Meteonorm (extreme)

the reliability and robustness of the underlying algorith-
mic methods and procedures: one such source of uncer-
tainty was addressed in the present paper, i.e., implica-
tions of micro-climatic assumptions for the simulation of
the thermal performance of buildings.

Using the instance of alternative weather files for the
city of Vienna, Austria, the significant range of fluctuations
in the simulated values of buildings” heating and cooling
energy demands were demonstrated. Specifically, simu-
lation-based thermal performance predictions based on
long-term past weather data are likely to considerably de-
viate from those that take climate change projections into
account.
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Figure 2. Simulated heating energy demands of buildings B1 to B3 for weather files W_1 to W_22

Table 3. User profile assumption for simulations Table 4. Relative deviations (in %) of heating and
1di dential al cooling energy demand of buildings B1 to B3 simu-
Building type Residential Commercia lated for standard weather file W_19 from the cor-
Heating set-point responding mean values simulated for weather sta-
temperature [°C] 20 20 tion files W_1toW_11
Cooling set-point 27 2 Building B1 B2 B3
temperature [°C] -
Heating energy
- 2. +7 +10 +12
Heating system 24 14 demand deviation
operation (hours) ;
: Cooling energy 111 14 8
Coollng system 24 12 demand deviation
operation (hours)
Air change rate [h'] 0.4 1.2 Table 5: Relative deviations (in %) of the maximum
: heating and cooling energy demand of buildings B1
Internal gains 375 375 to B3 from corresponding minimum values as applied
(pe(?ple, lights, : : to simulation results from year W_1 to year W_11
equipment) [W m?]
o - o
SpaElen e 365 269 Building Energy Rela.tlve dewatlor.i [./o] of
demand for maximum from minimum
B1 Heating 33
References Cooling 566
1.Mahdavi, A. (2004). Reflections on computational build- B2 Heating 40
ing models. Building and Environment.Volume 39, Issue 8, Cooling 66
August 2004. ISSN 0360-1323. pp. 913 - 925. B3 Heating 61
2. Degelman, L. (2003). Simulation and uncertainty: Cooling 143
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Figure 3. Simulated cooling energy demands of buildings B1 to B3 for weather filesW_1 to W_22

weather predictions. In: Malkawi and Augenbroe (Eds).
Advanced building simulation. Spon Press. ISBN 0-415-
32122-0.

3. SJohansson D. (2008). Comparison between synthetic
outdoor climate data and readings — Applicability of Me-
teonorm in Sweden for building simulations. In Indoor
Air 2008: Proceedings of the 11th International Conference
on Indoor Air Quality and Climate. Eds.: Strom-Tejsen P,
Olesen BW, Wargocki P, Zukowska D, Toftum J, Indoor Air
2008, Copenhagen, Denmark, 2008, paper ID: 74. ISBN
9788778772701.

4. Girman J, Axelrad B, Duncan A, and Kolb L. (2008). Im-
pacts of climate change on indoor environments. In In-
door Air 2008: Proceedings of the 11th International Confer-
ence on Indoor Air Quality and Climate. Eds.: Stram-Tejsen
P, Olesen BW, Wargocki P, Zukowska D, Toftum J, Indoor
Air 2008, Copenhagen, Denmark, 2008, paper ID: Mo9K2.
ISBN 9788778772701.

5. Szokolay, S. V. (2004). Introduction to Architectural Sci-
ence. Architectural Press. Elsevier. ISBN 0 7506 58495.

6. EDSL (2008). A-TAS Version 8.5. Environmental Design
Solutions Limited. http://www.edsl.net

7. Meteotest (2008). Meteonorm V. 6.0.
http://www.meteotest.ch

Table 6. Relative deviations of maximum from mini-
mum simulated heating and cooling demand (in %)
based on weather data from three different weather
stations in the city of Vienna for the years 2004-2006

Heating energy Cooling energy

demand demand
Year B1 B2 B3 B1 B2 B3
2004 8 5 22 22 13 15
2005 10 6 23 36 15 16
2006 10 5 24 68 27 27

Ardeshir Mahdavi ~ Volker Leinich ~ Kristina Orehounig*

Department of Building Physics and Building Ecology,
Vienna University of Technology, Vienna, Austria

* k.orehounig@tuwien.ac.at
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The 25th PLEA International Conference in Dublin, Ireland

By Gerald Mills
University College Dublin

gerald.mills@ucd.ie

According to its website, PLEA stands for “Passive
and Low Energy Architecture’; a commitment to the de-
velopment, documentation and diffusion of the princi-
ples of bioclimatic design and the application of natural
and innovative techniques for sustainable architecture
and urban design.

« It serves as an open, international, interdisciplinary
forum to promote high quality research, practice
and education in environmentally sustainable
design.

o [tis an autonomous, non-profit association of
individuals sharing the art, science, planning and
design of the built environment.

o [t pursues its objectives through international con-
ferences and workshops; expert group meetings and
consultancies; scientific and technical publications;
and architectural competitions and exhibitions.

http://www.plea-arch.net/

PLEA was formed in 1981 and has adopted an informal
structure whereby membership is essentially related to in-
terest in the subject matter and attendance at its annual
conferences. In many respects, then, its structure and con-
ferences provide an interesting comparison with those of
the IAUC. It has a membership of over 2000 drawn from
more than 50 countries. It is distinguished however from
IAUC membership by the strong representation from ap-
plied professions (architects, town planners, engineers,
etc.). Abstracts are submitted and accepted subject to
approval by the organizers. Once accepted authors are
requested to submit papers that are refereed. As a conse-
guence organizing the event takes a considerable amount
to time, particularly as a conference is held annually. This
year's event was held in Dublin and was focused on the
theme Towards Zero Energy Buildings.

The event lasted three days (Wednesday to Friday)
and was comprised of plenary sessions on over-arching
themes followed by paper and poster sessions. The scien-
tific programme which consisted of 150 presentations and
100 posters was broken into three parallel sessions (see
Table). All the sessions were held in a single building with
three different sized rooms and an atrium. Sessions were
switched from allocated rooms to adjust to the varying lev-
els of interest. The atrium was used for the poster sessions
and for coffee and lunch breaks. The conference integrated

DUBLIN

2008

the poster sessions into discussions by setting aside time
where interested parties would move systematically from
poster to poster, each introduced by the poster author.

The papers reflected the level of interest in PLEA mat-
ters, particularly in the energy performance of buildings.
Unlike ICUC conferences, there was a strong emphasis on
engineering design and case-studies. However, from our
perspective it was interesting to note the degree of inter-
estin urban climates. Much of this stems from broader con-
cerns about climate change. Nevertheless, there were suffi-
cient papers to form a coherent session on the urban heat
island (UHI), for example. On the worrying note however,
it is apparent that much of the literature on the UHI in the
urban climate field is largely unknown outside academic
research circles. As a consequence, common observational
and interpretation errors are being repeated anew as urban
planners/architects consider the effects of the UHI and cli-
mate change. If nothing else this would suggest a need for
greater interaction of the urban climate community with
the PLEA community. At the same time, unlike ICUC, PLEA's
focus on practical sustainable design, tools and case-stud-
ies showed how environmental performance could be
linked to built form.

There were a couple of papers that that | found espe-
cially interesting because of their approach to topics often
considered by urban climatologists. Almodovar Melendo
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Keynote presentations
Sustainable Urban Design: Design Tools and Technique The User and Post-Occupancy Evalu-
_§ The City 1 for the Building and its Fabric ation
@ Sustainable Urban Design: Design Tools and Technique
§ The City 2 in Urban Design Lo
= éustalnab_le Urban Design: Design Support & Tools Climate Sensitive Architecture
ommunity
Keynote presentations
[ WEiR el L Integrated Design Practice Showecase of Irish Architecture
ponents and Systems 1
Innovative Materials, Com- . . . .
ponents and Systems 2 Low Energy Design Strategy 1 Passive Design and Policy
>
-§ Daylight and Architecture 1 Low Energy Design Strategy 2 Bio-climatic low energy design
5
= Zero Energy Building, Design Process
. . . and Evaluation Innovative Systems,
Daylight and Architecture 2 Low Energy Design Strategy 3 Components and Energy Systems Build-
ing Assessments and the Occupant
Keynote presentations
. Sustainable Urban Design: .
Zero Energy Building Urban Climate 1 The Role of Education
. Sustainable Urban Design: Environmental Theory and Architec-
Low Carbon Design -
> Urban Climate 2 ture
= Zero Energy Building Regula- | Sustainable Urban Design:
- tion & Policy The Urban Heat Island feenE ol Ee gy Sysiems
Closing event

Table: Scientific Programme of PLEA 2008 in Dublin, Ireland

(University of Seville) presented on “Spanish-American
Urbanism based on the Laws of the Indies: A compara-
tive solar access study of eight cities.” A great number of
cities were constructed by the Spanish in many different
climates over a 300 year period. Many of the cities have
common components that were set down by the Laws of
the Indies. This paper explored the effects of this form on
solar access using eight cities located in different climates.
This paper illustrated the
historical (and environmen-
tal) legacy thatis embedded
in existing cities.

Darren Robinson (Ecole
Polytechnique Fédérale de
Lausanne) presented on
“Comprehensive simulation
and optimisation for more
sustainable urban design.”
The paper presented an ur-
ban simulation model that
assessed the performance
of buildings while account-

ing for their urban con-
text, including the pres-
ence of other buildings
and their climatic effect.
As described, the model
could generate new build-
ings (to allow for urban
growth), assess their ‘fit-
ness’ and effectively gen-
erate an optimal solution.
This paper demonstrated a
comprehensive approach
to the assessment of new
urban growth and clearly
has links with tools being
developed in urban clima-
tology.

PLEA 2009 will be held in Québec City, Canada on 22-
24 June 2009 and will be held on the theme of Architec-
ture, Energy and the Occupant’s Perspective. Find all
information on the website: http://www.plea2009.arc.
ulaval.ca
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The 7th International Conference

on Urban Climate (ICUC-7)
June 29 - July 3, 2009 - Yokohama, Japan

Deadline for abstract submission has been extended:
New deadline is January 23, 2009

Invitation

Thelnternational Association for Urban Climate (IAUC)
warmly invites you to the Seventh International Confer-
ence on Urban Climate (ICUC-7) to be held in Yokohama,
Japan from June 29 to July 3,2009. ICUC-7 is the continu-
ation of a series of conferences starting in Kyoto, Japan
in 1989, followed by those in Dakha, Bangladesh in 1993,
Essen, Germany in 1996, Sydney, Australia in 1999, Lodz,
Poland in 2003, and Goéteborg, Sweden in 2006. The suc-
cess of this series has helped to create a cohesive inter-
national community of urban climatologists.

The aims of the conference remain to provide an in-
ternational forum where the world’s urban climatolo-
gists can meet, to showcase and discuss modern de-
velopments in research and the application of climatic
knowledge to the design of better cities. ICUC-7 wishes
to cater to the interests of a diverse community of me-
teorologists, climatologists, hydrologists, ecologists, en-
gineers, architects and planners and others interested
in these topics. On behalf of the organisers we are hon-
oured to invite you to attend.

Dr. Manabu Kanda, ICUC-7 Local Organizer
Dr. Matthias Roth, President of IAUC

Scientific Programme

The focus can be original research into the physical, bi-
ological and chemical atmospheric processes operating
in built areas, the weather, climates and surface hydrol-
ogy experienced in built areas, the design and testing of
scale, statistical and numerical models of urban climates
or reports on the application of climatic understanding
in architectural design or urban planning. Papers may
relate to new concepts, methods, instruments, obser-
vations, applications, forecasting operations, scenario
testing, projections of future climates, etc. Sessions that
focus on major field or other projects may be proposed.

Appropriate topics include (but are not limited to):

- Airflow over cities including turbulence, urban roughness and
drag, changes of wind speed and direction, urban circulation
systems, wind engineering

« Urban impacts on surface moisture, dew, evaporation, humid-
ity, fog, cloud and precipitation

« Exchanges of heat, mass and momentum between the urban
surface and its boundary layer

« Short- and long-wave radiation in polluted air, urban visibility

« Urban heat islands, their nature, genesis and mitigation

« Remote sensing of cities and urban climate

« Emission, dispersion, transformation and removal of air pollut-
ants and their impact on the urban climate

P

acific Convention Plaza

i — ===

Venue: Pacifico Yokohama-P

« Models of the urban atmosphere at all scales
« Forecasting urban weather, comfort, hazards, air quality

- Topoclimatology of cities including the effects of coasts, valleys
and other landforms

- Climates of impervious surfaces such as streets, highways, run-
ways and parking lots

- Climatic performance of urban trees, lawns, gardens, parks, ir-
rigation, rivers, lakes and reservoirs

« Climate sensitive urban design and planning

« Building climates (interior and exterior) and the climatic per-
formance of built features

« Urban bioclimates relevant to the functioning of plants, wild-
life and humans

« Cities and global climate change (urban climate adaptation
and mitigation)

Abstract Submission

» Abstract submission deadline: January 23, 2009 (new)
Short abstract (maximum 200 words) can be submitted
online at http://www.ide.titech.ac.jp/~icuc7

« Notification of acceptance: February 28, 2009

« Submission of extended abstract: May 15, 2009

Registration

- Early online registration: February 1 — March 31, 2009
« Late online registration: April 1 - May 31, 2009

» Onsite registration: June 28 — July 3, 2009

Registration fees

Early (online) Late (online) Onsite
Full registration 60,000 JPY 65,000 JPY 70,000 JPY
Student/Retired 35,000 JPY 40,000 JPY 45,000 JPY
Accompanying 10,000 JPY 12,000 JPY 15,000 JPY

person

Fees for delegates from less developed countries or
non-OECD countries will be available upon request. Fees
include access to all sessions, CD-ROM proceedings/
program, on-site internet access, ice-breaker, all coffee
breaks and an evening Tokyo Bay cruise (300 persons
maximum). The International Scientific Committee will
be composed of the board members of the IAUC (http://
www.urban-climate.org/)

Contact Information:

Manabu Kanda, Chairman

Secretariat of ICUC-7

Tokyo Institute of Technology

E-mail: icuc7secretariat. nk@ide.titech.ac.jp
Web site: http://www.ide.titech.ac.jp/~icuc7/
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NCAS Workshop on Urban Meteorology

We would like to invite you to participate in a 2-day
Urban Meteorology workshop organized by the Na-
tional Centre for Atmospheric Science (NCAS), UK.

Please register at: http://www.ncas.ac.uk/urban-met
Deadline for registration is 30 January 2009.

Title: “Urban roughness sublayers - from measure-
ments and CFD to predictive models”

Date: Mon 30 & Tue 31 March 2009

Venue: University of Reading, Department of Me-
teorology

Aims: There is a scarcity of reliable models of urban
roughness sublayers, despite the wealth of experi-
mental and CFD data gathered over recent years.
This workshop will bring together leading scientists
working in the subject and in related fields, with the
aim of reviewing recent experimental and numerical
results, discussing about the nature of turbulence in
urban roughness sublayers, and generating ideas of
how the urban roughness sublayer may be better
modelled on the basis of the available results. Since
modelling needs and methods depend on the ap-
plication, scientists with expertise in urban disper-
sion and NWP are also invited.

Format of meeting: Review talks by invited speak-
ers, shorter contributed research talks, discussions.

Broad themes:

- Linking recent work at street scale to modelling at
larger scales.

« Understanding the relationship between urban

morphology, flow structure/dynamics and flow sta-
tistics.

+ What are the similarities and how do urban rough-
ness sublayers differ from flows over other rough
surfaces, e.g. over vegetation?

+ Original experimental and numerical studies that
may contribute to better understanding & model-
ling of urban roughness sublayers

Invited speakers will include:

« Prof John Finnigan (CSIRO, Australia)

« Prof lan Castro (University of Southampton)

« Prof Alan Robins (University of Surrey)

« Prof Stephen Belcher (University of Reading)

« Dr. Andreas Christen (University of British Columbia)
« Mr Pete Clark (UK Met Office)

+ Dr Janet Barlow (University of Reading)

« Dr Alberto Martilli (CIEMAT, Spain)

Organizing committee: Dr. Omduth Coceal , Dr,

Janet Barlow, Dr. Zheng-Tong Xie, Prof. Stephen
Belcher

Contact: Dr. Omduth Coceal (o.coceal@reading.ac.uk) or
Dr. Zheng-Tong Xie (z.xie@soton.ac.uk).

Web: www.met.rdg.ac.uk/~sws970oc

Upcoming Conferences...

Association of American Geographers Annual Meeting

SPECIAL SESSION ON URBAN MICROCLIMATES: MAPPING, MEASUREMENTS, MODELS

Las Vegas, Nevada USA - March 22-27, 2009 - http://aag.org/annualmeetings/2009/
Session organizers: Jimmy Adegoke (adegokej@umkc.edu) & Joe McFadden (mcfadden@geog.ucsb.edu)

URBAN WEATHER & CLIMATE: NOW AND THE FUTURE
AMS 89th Annual Meeting

Phoenix, Arizona, USA « 11-15 January 2009
http://www.ametsoc.org/meet/annual/index.html

INTERNATIONAL CONFERENCE ON MEGACITIES:
Risk, Vulnerability and Sustainable Development
Leipzig, Germany - September 7-10, 2009
http://www.megacity-conference2009.ufz.de/
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European Geosciences Union General Assembly 2009

Vienna, Austria « 19 - 24 April 2009

Special Session on“Megacities: Air Quality and Climate Impacts from Local to Global Scales”
http://meetingorganizer.copernicus.org/EGU2009/session/247

Convener: L. Molina
Co-Conveners: A. Baklanov, M. Gauss

The world’s population is projected to increase
33% during the next three decades, to 8.1 billion.
Nearly all of the projected growth is expected to
be concentrated in urban centers. These rapidly ex-
panding urban regions and surrounding suburban
areas are leading to the phenomenon of megaci-
ties.

Megacities are defined as metropolitan areas
with populations exceeding 10 million inhabitants.
These mega-centers of human population are tied
directly to increasing demands for energy and as-
sociated industrial activities that lead to acceler-
ated stress and impacts on the environment. These
impacts are significant and act on urban, regional
and global scales. Air pollution has become one of
the most important problems of megacities and has
serious impacts on public health, visibility, and can
cause heat island effects on the urban scale. On the
regional scales, releases of aerosols and precursor
gases can lead to regional haze and acidic deposi-
tion, as well as regional oxidant impacts. Release of
longer lived greenhouse gases, aerosols, and other
radiatively important species from megacity sourc-
es will be significant contributors to climate change.

Participants in this session will present atmospheric
science studies conducted in large urban centers
around the world, highlighting the following areas:
1. Emissions;

2. Photochemistry;

3. Aerosol and trace gas measurements;

4. Meteorological measurements;

5. Dynamics and radiative effects;

6. Regional climate;

7. Air quality modeling;

8. Satellite remote sensing of air quality in cities;

9. Implications of policy to reduce air pollution (air
quality, health, climate change).

Solicited speakers:

Dr. Adrian Fernandez, President, National Institute
of Ecology, Ministry of the Environment, Mexico, DF,
Mexico: “Policy Implications of Air Quality Research
and Co-benefit to Climate Change”

Dr. Mark G. Lawrence, Max Planck Institute for Chem-
istry, Department of Atmospheric Chemistry, Mainz,
Germany: “An Overview of the MEGAPOLI Project”

Dr. Laurence Rouil, INERIS - Institut national de

I'environnement industriel et des risques, France:
"An Overview of the CityZen Project”

1
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2nd International
Conference on

Intermeasures to
)an Heat Islands
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September 21-23, 2009
- Berkeley, California, USA

!
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http://heatisland2009.LBL.gov

The deadline for submission of Extended Abstracts
has been extended to December 1, 2008

The SICCUHI will be devoted to the science, engi-
neering and public policies to help relieve the ex-
cess heat and air pollution of summers in hot cities.
It has long been recognized that the excessive heat
and smog in many cities in the summer, the “Urban
Heat Island’, is partly due to the choices of building
materials, vegetation and urban design.

Scientists, engineers, builders, architects, and
government officials concerned with improving the
urban environment are urged to participate.
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Thanks to everyone for their contribution
in this edition. A large number of papers
published until November 2008 are present-
ed here.

All readers are invited to send any peer-
reviewed references published since Novem-
ber 1, 2008 for inclusion in the next newslet-
ter. Please send your references to jhidalgo@
labein.es with a header “IAUC publications”
and the following format:

Author:
Title:
Journal:
Volume:
Pages:
Dates:
Keywords:

Language:

Abstract:

Happy reading,

Julia Hidalgo

jhidalgo@labein.es
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