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President’s Column
Call for papers for ICUC6 – The initial call for
papers for ICUC6 (Goteborg) is published in
this newsletter on p12. If you have suggestions
for particular themes or special sessions
please can you contact me so I can include
them, if appropriate, in the final call for papers.
Sponsorship for ICUC6 – As with previous
conferences, we are approaching groups/
organizations/agencies to sponsor the conference. There are a variety of different types of
opportunities which include both financial contributions to support attendees, social functions, student presentation/poster awards, etc.
and non-financial support through publishing
our call for papers or other in-kind activities. If
you belong to an organization/group/agency
that would like to be involved in sponsoring
some aspect of the upcoming ICUC6 conference or other IAUC activities, please contact
me.
Urban Flux – If you are conducting flux measurements in an urban environment, or have in
the past, please consider contributing to a database that is being created of urban flux
measurement studies. The aim is to develop a
historical and global data set so that data sets
are not lost and researchers working in this
field can be aware of comparative data. Eventually, the intent is to create a data archive for
those who may want to contribute data and to
have links to other data archives. At this stage
we are collecting information on when and
where data have been collected and some details of the study site. If you are interested in
having your work included please contact me.
Donations to IAUC: As you know membership to IAUC is free and we hope to keep it
that way. However, we would also like to be
able to support some activities such as student
awards, prizes for members, support web page
development and housing, offset some of the
costs development of a bibliography, and of
the newsletter. Please feel free to contact me if
you would or your organization would like to
make a contribution to IAUC.
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IAUC Board Meeting: The IAUC Board met at
AMS Urban Environment Conference in Vancouver in late August. The minutes for this meeting
should be available shortly. If there are issues
that you would like brought to the Board for attention/discussion please do forward those.
Contributions to the Newsletter: Please contact
me or Gerald Mills if you would like to contribute
the newsletter. Possible topics include: news
about Urban Climate in your local region or country, upcoming conferences, a review of work that
is being conducted by your agency, … The list of
possibilities are great. Share information about
your work/organization!

Sue Grimmond
grimmon@indiana.edu.
President, IAUC
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Modelling scalar fluxes in urban areas
Transport of pollution and heat out of streets into
the boundary layer above is not currently understood and so fluxes cannot be quantified. Scalar
concentration within the street is determined by
the flux out of it and so quantifying fluxes for turbulent flow over a rough urban surface is essential. The Boundary Layer Research Group at the
University of Reading has been working on theoretical, modelling and experimental approaches to
this problem, amonst others. In this report I wish
to summarise work completed since 2000 on the
naphthalene sublimation technique for use with
windtunnel scale models, and highlight future
plans.

urements are made of the mass change of naphthalene on the street (to give the flux, F) and its
temperature (to calculate source concentration of
naphthalene vapour above the street, ρs). The
transfer velocity, wT, is defined as the ratio of flux
to source concentration, assuming that the va-

ρ0

F

r = 1/wT
ρS

The Naphthalene Sublimation Technique
This technique has been used in the past to determine heat transfer coefficients for complex geometry objects, as described in an excellent review by Goldstein and Cho (1995). Convective
heat transfer can be difficult to measure from a
scale model due to conduction and radiation
losses, which compromise the required isothermal or adiabatic boundary conditions. By using
mass transfer, these loss terms are avoided and
the boundary conditions are more accurately
achieved by using a coated (isothermal) or uncoated (adiabatic) surface. Obviously the technique relies on the heat-mass transfer analogy
which states that differences in transfer processes for heat and mass can be neglected, if the
ratio of mass to heat diffusivity for a given chemical species is of order 1. Naphthalene satisfies
this criterion and leads to an experimental technique which is relatively straightforward.
Heat fluxes in particular are difficult to
measure at fullscale due to complex urban morphology, so this technique is an opportunity to ascertain the area-averaged (or bulk) heat transfer
coefficients needed in models of urban energy
balance. At a more fundamental level, it can be
used to investigate the effect of flow on scalar
transport, particularly at scales of a building up to
a neighbourhood.
The method consists of coating scale models with naphthalene, which sublimes easily at
room temperature, so that the vapour represents
a scalar source at the model surface, e.g. street
level as shown in Fig. 1. The windtunnel is then
run at a fixed speed for a given period, and meas-

Fig. 1: Schematic sideview showing flux (F) from
street canyon source of concentration (ρs).

pour concentration in the background flow (ρ0) is
negligible.
Results so far
Observations of mass transfer from a street canyon model with a generated urban boundary layer
upstream showed a linear dependence of transfer
velocity on speed for fully turbulent flow (Barlow
and Belcher, 2002a). This implies that the transfer coefficient (or Stanton number) is constant for
fully rough flow. When the street aspect ratio H/W
was varied, the transfer coefficient was observed
to reach a maximum for H/W~0.7, i.e. for wake
interference flow, although the maximum value
decreased when roughness upstream was increased. This dependence of in-street transfer on
upstream conditions led to the next step, which
was to determine the transfer coefficient for each
canyon downstream of a step change in roughness. Fig. 2 shows the model layout, with a
change from 3D roughness upstream to 2D
“canyon type” roughness. Results showed increased transfer in the first 1-2 streets in the array of street canyons, however an equilibrium
was reached within 2 or 3 streets of the change of
roughness (Barlow, Harman and Belcher 2004).
By coating individual surfaces of the model
(wall, street, roof), the resistance network for scalar fluxes can be calculated, as resistance is the
inverse of transfer velocity (Barlow and Belcher,
2002b) as shown in Fig. 1. Resistances are com-
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Fig. 2: Model layout showing upstream 3D roughness and downstream street canyon array.

monly estimated using empirical formulations and
are required for more detailed models of urban
energy balance, e.g. TEB model of Masson
(2000). Recent data for transfer from walls, street
and roof were found to compare favourably with
the predictions of a new model of street canyon
flow which was also developed at Reading
(Harman, Barlow and Belcher, 2004).
Next steps
The work is being carried forward by a new team
(see Fig. 3): Frauke Pascheke recently completed
her PhD on Modelling Urban Boundary Layers at
Hamburg University with Michael Schatzmann,
and will be working for the next two years on
modelling fluxes from urban surfaces up to
neighbourhood scales. Esme Roads joins us as
a technician to develop novel detection and visualisation methods. The project is in collaboration
with Alan Robins at the Environmental Flow Research Centre (EnFlo) at the University of Surrey
(see Fig. 4). One of the aims is to determine
transfer characteristics from the model of a real
urban intersection, namely the Marylebone Road
intersection currently being studied as part of the
DAPPLE campaign (Arnold et al, 2004). Work ultimately depends on colleagues within “noseshot”

Fig. 3: Wind tunnel team at Reading (L-R):
Frauke Pascheke, Janet Barlow and Esme
Roads.

Fig. 4: Looking upstream in a windtunnel at EnFlo. The street canyon in the foreground has aspect ratio H/W=1.
being able to tolerate the smell of naphthalene,
which is somewhat distinctive.
Corresponding author:
Janet Barlow
Department of Meteorology,
University of Reading,
PO Box 243, Earley Gate,
Reading, RG6 6BB
email: j.f.barlow@reading.ac.uk
References:
Arnold, S.J. et al (2004) Dispersion of air pollution
and penetration into the local environment, DAPPLE, Science of the Total Environment, 332, 139153
Barlow, J.F. and Belcher, S.E. (2002a) A wind
tunnel model for quantifying fluxes in the urban
boundary layer, Boundary Layer Meteorology,
104, 131-150
Barlow, J.F. and Belcher, S.E. (2002b) The resistance network for transfer from street canyons,
Proceedings of the 4th Symposium of the Urban
Environment, Norfolk, Virginia, 20-24 May 2002.
Barlow, J.F., Harman, I.N. and Belcher, S.E.
(2004) Scalar fluxes from urban street canyons.
Part I: Laboratory simulation, accepted by Boundary Layer Meteorology
Goldstein, R.J. and Cho, H.H. (1995) A review of
mass transfer measurements using naphthalene
sublimation, Experimental,Thermal and Fluid Science, 10, 416-434
Harman, I.N., Barlow, J.F. and Belcher, S.E.
(2004) Scalar fluxes from urban street canyons.
Part II: Model, accepted by Boundary Layer Meteorology
Masson, V. (2000) A physically-based scheme for
the urban energy budget in atmospheric models,
Boundary Layer Meteorology, 94(3), 357-397
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S. Arnold(1&2), H. ApSimon(1), J. Barlow(2), S. Belcher(2), M. Bell(3), R. Britter(4), H. Cheng(5), R. Colvile(1), A. Dobre(2), S.
Kaur(1), D. Martin(6), M. Neophytou(4), G. Nickless(6), C. Price(6), A. Robins(5), D. Shallcross(6), R. Smalley(3), J. Tate(3),
A. Tomlin(3).

Introduction
DAPPLE is a four-year project funded through the
UK Engineering & Physical Science Research
Council (EPSRC) Infrastructure and Environment
Programme. It is now at its mid-point. The research team comprises groups from Imperial College London(1), the Universities of Reading(2),
Leeds(3), Cambridge(4), Surrey(5) and Bristol(6).
The work includes field experiments that were
based at the intersection of Marylebone Road
and Gloucester Place, Westminster, London
(UK), wind tunnel simulations and computer modelling.
The aim of the DAPPLE project is to enhance understanding of the variability in emissions and personal exposure and short-range dispersion processes at a street canyon intersection.
This information will be used to make improvements in predictive ability that will enable better
planning and management of urban air quality,
response to accidental and non-accidental releases, and the development of safer more sustainable cities.
Field Campaigns
Two DAPPLE field campaigns were undertaken
in the proximity of the Marylebone Road and
Gloucester Place intersection in April-May 2003
and April-June 2004. Marylebone Road is a busy
7-lane dual carriageway approximately 38 m wide
running WSW-ENE. Gloucester Place is a 3-lane
road approximately 20 m wide and is one-way
northbound. The building heights in the study
area are between 10-40 m. The measurement
sites in the field, wind tunnel and as a schematic
field plan are shown in Fig. 1.
Measurements at the field site included:
1.Wind field (1,2&3) – up to 11 x 3-component ultrasonic anemometers were deployed at heights
ranging from 1.5–180 m, within and above the
street canyon intersection measuring the mean
and turbulent (20 Hz) flow. A lidar was also deployed in the second campaign.

Fig. 1 (a - top) Photo of DAPPLE intersection;
(b – middle) Photo of EnFlo(5) wind tunnel scale
model (1:200); and (c – bottom) Schematic DAPPLE site plan.
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(3&6)

2.Pollution levels
– 15 electrochemical pollution sensors (Learian Streetbox) measured carbon monoxide in the intersection and surrounding streets between 4-10 m in height; vertical
pollution profiles of CO, CO2, O3 and PM2.5 were
measured at WCC over 15 m. The experimental area largely lies between the permanent
monitoring stations of Marylebone and Westminster (Fig 1c, Sites 5b & 9).
3.Personal exposure (1) - CO, PM2.5 and ultrafine
particle concentrations were investigated by
people carrying instrumentation through the
study domain via different routes and modes of
travel (walking, cycling, bus/car/taxi) and at different times of day (Fig. 2).
4.Traffic flow (3) - manual traffic count validations
of the SCOOT (Split, Cycle and Offset Optimisation Technique) Urban Traffic Control (UTC)
System outputs were undertaken. Data will be
used in a micro-traffic flow simulation model that
will be developed.
5.Tracer releases (6&4) – inert tracers (SF6 and
PMCH) were released from vehicles parked in
York Street (Fig. 1c, Sites X1 & X2) and from
WCC roof (Site X3); wind directions were from
the SW sector. Time series (10 x 3 mins bags)
of air samples at 16 locations throughout the
study area were used to track the tracers.
Background to DAPPLE and an overview of the
first 2003 field campaign is available in Arnold et
al (2004) and also from the website http://www.
dapple.org.uk.

from the street boxes either side of Marylebone
Road (not shown). The combination of the two
wind component effects can be used to explain
in-street helical vortices that were observed.
Fig. 3a. shows a day when the rooftop
winds (Fig. 1c, Site 10) change from a positive
(SSW before 12:00) to a negative (W after 15:00)
approach angle with respect to Marylebone Road
(rotated to be 0 degrees). Despite the actual
variation in rooftop wind direction being small the
change in the approach sign results in a 180º reversal of the flow along the street in Gloucester
Place (Site 5). Sites 2 & 5, due to their constrained canyon locations both exhibit channelled
flow with single peak directional PDF’s
(probability density function). Site 1 is more open
in westerly approach winds and has a bimodal
PDF (Fig. 3b). This is produced by the flow direction switching between Marylebone Road (0° westerly) and Gloucester Place (-100° ≈ northerly).
Tracer Release – 15 May 2003: The concentration of tracer decreases with increasing distance
(R, which was between 75-275 m) from the release site (Fig. 4a). There is an upper band to
the maximum tracer concentration as a function
of separation that can be expressed empirically
as Cmax = cR-2 (Fig. 4b). This relationship has
also been observed in both the DAPPLE wind
tunnel experiments and the numerical modeling
results. The value of “c” in this equation depends

Results: Some Examples
Meteorology & Pollution: The flow at the intersection during oblique rooftop winds can be explained by the linear superposition of the parallel
and perpendicular rooftop components; the parallel component giving the direction of channelling
and the perpendicular component driving the instreet recirculation vortices. Evidence for recirculation vortices can also be seen in the CO data

Fig. 2. Personal exposure monitoring on Marylebone
Road using Health and Safety Laboratory ElVis soft-

Fig. 3. (a – top) Wind direction time series; and (b - bottom) Site 1 wind direction pdf.
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Average exposure levels for CO (1.0 ppm)
and PM2.5 (33.6 µg/m) when compared with the
corresponding concentrations at the government
background and kerbside fixed monitoring stations revealed that neither was representative of
personal exposure in the area. The average concentrations from the background monitoring station were up to three times lower than those encountered by individuals. The concentrations recorded at the kerbside monitoring stations were
only slightly more representative.

Fig.
4.
(a- top) Tracer concentration field results; and (b – bottom) relationship between field and numerical modeling
tracer concentrations.

on wind speed, averaging time and building density, amongst other things.
During the release the rooftop winds (Uref)
were approx. 3 ms-1 and hence the travel speed
to the WCC site (Fig. 1; R=115 m) was 0.13Uref
with a time of flight (measured to the 50% rise
point) of approximately 4.5 mins. There was rapid
vertical mixing of the tracer, the rooftop and
ground level sites at WCC recording similar concentrations (Fig. 4a).
At all sites there was a coherent decrease
in concentration mid-way through the experimental period. This could be treated simply as a
natural feature of a turbulent flow but might also
be related to a variation in wind direction during
the experiment that switched the dominant intersection flow from a mainly southerly to a westerly
component. The result of the switching would be
a temporary diversion in the passage of the tracer
away from the Marylebone intersection and the
majority of the receptors.
Personal Exposure: Personal exposure is the result of the interaction of emissions and people as
they move together through the urban environment. Measurements showed that pedestrians
experienced the lowest exposure levels to CO
(ppm), PM2.5 (µg/m) and ultrafine particles (count)
compared to individuals using vehicular modes of
transport. The sensitivity of personal exposure to
the proximity of the emission source was also evident in the higher exposure levels recorded on
the heavily trafficked Marylebone Road than on
the less trafficked back streets.

Conclusions
DAPPLE has successfully collected data pertaining to dispersion at a street intersection from two
field campaigns, wind tunnel simulations and numerical modelling. Data analysis and interpretation are underway. Initial results suggest that,
despite the complexity of building form in the vicinity of urban intersections, the main features of
the mean wind field away from the intersection
itself can be related to those described in idealized 2-D canyons by the linear superposition of
the parallel and perpendicular rooftop components. The exchanges between streets at the intersection are more complex and are not described by existing models.
The flow field information can be used to
interpret in-street, time averaged, tracer and pollution concentrations. However, further analysis
is required to relate these data to the finer scale,
real-time, non-static, personal exposure measurements. Exposure of moving people to pollution
from road traffic is determined both by the withinstreet and the between-street dispersion, as well
as being strongly influenced by sources in very
close proximity to the receptor when these exist
upstream in the street-level flow. Further investigation into the determinants of exposure is underway which incorporates both traffic and meteorological variables.
Ongoing work in progress includes analysis
of the 2004 field data, wind-tunnel measurements, additional field tracer releases, and the
development of modeling capability for prediction
of flow, traffic and emissions, dispersion, and personal exposure.
Correspondent:
Samantha Arnold
(BSc., PhD, C. Geog.)
Fieldwork Manager
s.arnold@imperial.ac.uk
Project Leader: Prof Alan Robins
EnFlo Laboratory, University of Surrey,
a.robins@surrey.ac.uk
References: Arnold, S.J. et al 2004: Dispersion of Air Pollution & Penetration into the Local Environment, DAPPLE, Science of the Total Environment, 332, 139-153.
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Bibliography
Thanks to everyone who sent in references to
their recent papers. We were delighted to have
received so many responses!
Please send any further papers published since
January 1 2004 for inclusion in the next newsletter to j.salmond@bham.ac.uk. As before, please
mark the header of your email with 'IAUC Publications 2004'. In order to facilitate entering the information into the data base please use the following format:
Author:
Title:
Journal:
Volume:
Pages:
Dates:
Keywords:
Language:
We look forward to hearing from
you soon!
Jennifer Salmond
University of Birmingham
j.salmond@bham.ac.uk
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IAUC Newsletter
At a meeting of the IAUC Board at Lodz, Poland
it was decided to establish an IAUC newsletter to
be published bi-monthly. The purpose of the
newsletter was to keep members informed of the
field of urban climate including reports on conferences, national initiatives and research projects.
Since that meeting there have been six published newsletters. In the table below I have
summarised the contributions during this period
of time.
The contributions have been diverse and
are broadly representative of the membership. In
many categories there is now an established
template for contributions so that readers know
what to expect. In general contributions are short
and are written in an accessible manner. We
have tried to ensure that text is amply supported
by images, particularly photographs of those involved in research. Over the twelve months the
newsletter has grown in size, which suggests
that there is a plentiful supply of material. I am
particularly pleased with the project reports that
have spanned the breadth of current research in
the field. I would like to include more work that is
being completed by individuals as well as project
teams. Thus far there have been only three
country reports (Hungary, Mexico and New Zea-

Category

land) and more of these contributions should be
encouraged. The Conference reports are sporadic, which might be expected given the uneven
timing of these events.
IAUC committee reports form a substantial
part of the newsletter. Reports from the Bibliographic, Awards and Teaching Resources committees have appeared in several issues. The
contributions by Matthias Roth in particular on
Board matters are a regular part of the newsletter
and keep the membership up to date on several
issues.
By the time of the ICUC-6 meeting, there
will be over 15 issues of the Newsletter. By that
stage, it might be possible to have an informed
debate on how it should develop.

Gerald Mills
Gerald.mills@ucd.ie

Topic

Author

Conference World Climate Change Conference, Moscow, Russia.
Mikhail Lokoshchenko
Report
Planning, Nowcasting and Forecasting in the Urban Zone, Seattle, Steven Hanna
U.S.
Sarah Roberts
Urbanization effects on climate, San Francisco, U.S.
Project
Mathias Rotach
• The Basel UrBan Boundary Layer Experiment (BUBBLE).
Report
• Joint Urban 2003
Jerry Allwine
• FUMAPEX: Integrated systems for forecasting urban meteorol- Alexander Baklanov
ogy, air pollution and population exposure.
• The climate of urban street canyons, Goteborg, Sweden.
Oaf Offerle
• Open-air modelling of urban surfaces in a desert climate.
David Pearlmutter
• Outdoor Experiments on Energy and Water Balance of 1/5-Scale
Manabu Kanda
Urban Models.
Software
ENVI-met A microscale urban climate model
Michael Bruse
Report
Townscope III
Sleiman Azar
National
Report
Urban
Climate
Website
Other

Hungary
Mexico
New Zealand
STASTKLIMA: A tool for Urban Climatology
WMO Guide on Urban Observations
Urban Perspectives: Old News: Urban climatology and the art of
leaping.
Tribute to Robert MacDonald

Country
Russia
U.S.
Canada
Switzerland
U.S.
Denmark
Sweden
Israel
Japan
Germany
Belgium

Janos Unger
Ernesto Jauregui &
Adalberto Tejeda
Rachel Sproken-Smith
Andreas Matzarakis
Germany
Tim Oke
Barbara Zahnen

Canada
Germany

Steven Hanna

U.S.
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Membership
Current statistics
Total membership of the IAUC on 31.08.04 was
839, an increase of 63% since the same time last
year. Male:female ratio was 74:26%, and 23% of
members were students. Membership is currently drawn from 73 countries. The most growth
over the last year has been seen in the USA and
Europe, but we hope to build membership in
countries right across the globe. This will ensure
that we have a greater understanding of urban
areas in all climates.

31.08.03

18.08.04

% increase

Total

515

839

63%

Female +
Male
Student

127 + 388

214 + 625

69% + 61%

98

194

98%

Can you help?
In order to make the IAUC bigger, brighter and
better, we need to let more people working in the
area of urban research know about us, and encourage them to join. The Membership Committee is therefore looking for recruits willing to help
target organisations and universities in the hunt
for potential new members. In particular, we are
seeking members on each continent who could
provide a local perspective. Tasks include compiling email lists and sending out IAUC information – could you spare a few hours a year towards
this aim? Contact me for more information – the
new line-up of the Membership
Committee will be published in the
next IAUC newsletter.
Janet Barlow
Membership Secretary
email: j.f.barlow@reading.ac.uk

country

31.08.03 18.08.04 change

country

31.08.03 18.08.04 change

USA
Germany
France
Poland
Japan
UK
Hungary
Nigeria
Mexico
Russia
Brazil
Canada
Italy
Bulgaria
China
Switzerland
Australia
Iran
Israel
India
Indonesia
Portugal
Sweden
Austria
Spain
Belgium
Croatia
Egypt
Ethiopia
Finland
Romania
Uzbekistan
Cuba
Denmark
Ghana
Greece
Hong Kong, PRC

96
29
14
13
39
32
8
8
6
6
14
25
11
3
18
8
21
0
16
13
6
11
13
4
14
4
0
0
0
1
4
0
0
4
0
13
2

Kenya
Korea
Lesotho
Lithuania
Malaysia
Moldova
Netherlands
New Zealand
Norway
Republic of Armenia
South Africa
Sri Lanka
Taiwan
Thailand
Uganda
Ukraine
United Arab Emirates
Venezuela
Algeria
Argentina
Bangladesh
Chile
Cote d'Ivoire
Czech Republic
Ecuador
Ireland
Latvia
Morocco
Nepal
Republic of Macedonia
Saudi Arabia
Singapore
Slovenia
The Gambia
Yugoslavia
Turkey
TOTAL

0
6
0
0
1
0
2
3
2
0
1
2
0
2
2
0
0
0
3
8
3
1
1
3
1
2
1
1
1
1
1
4
2
1
2
3
516

169
52
31
30
55
46
20
18
15
15
22
33
19
10
25
15
27
6
22
18
11
15
17
7
17
6
2
2
2
3
6
2
1
5
1
14
3

73
23
17
17
16
14
12
10
9
9
8
8
8
7
7
7
6
6
6
5
5
4
4
3
3
2
2
2
2
2
2
2
1
1
1
1
1

1
7
1
1
2
1
3
4
3
1
2
3
1
3
3
1
1
1
3
8
3
1
1
3
1
2
1
1
1
1
1
4
2
1
2
2
839

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
-1
323
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Conferences
5th International Conference on
Urban Air Quality

Valencia, Spain
29-31 March 2005
First Announcement and Call for Papers
This meeting is held jointly with: Workshop on
Air Quality Assessment - Science and Tools for
Policy coordinated by the Cluster of European
Air Quality Research (CLEAR) Monday 28
March 2005 and Workshop on Atmospheric
Transport at the Urban/Local Scales coordinated
by the Atmospheric Composition Change - A
European Network of Excellence (ACCENT),
Friday 1 April 2005
The meeting is organised by: University of Hertfordshire (UK), CEAM (Spain) and Aristotle University, Greece. It is supported by: European
Commission, CLEAR, ACCENT, American Meteorological Society , Air & Waste Management
Association, European Meteorological Society,
European Association for the Science of Air Pollution, COST 715, and COST 728.

Life in the Urban Landscape

Call For Papers
Potential participants are invited to submit abstracts of 500 words maximum. The deadline for
submission is 15 October 2004. All submitted abstracts will be reviewed by a Scientific Committee, which has representatives from all continents, many disciplines and various parts of society. Notice of acceptance of papers will be given
by 15 January 2005. The conference website is
www.urbanlife2005.com/. Abstracts may be sent
as electronic files via e-mail to
urbanlife2005@formas.se.

Deadlines

SUBMISSION OF ONE PAGE ABSTRACTS FRIDAY 29 OCTOBER 2004
SHORT PAPERS FOR PROCEEDINGS - FRIDAY 21 JANUARY 05
For further information please contact: UAQ2005
and CLEAR
Professor Ranjeet S Sokhi, Head of Atmospheric
Science Research Group (ASRG), Science and
Technology Research Institute, University of
Hertfordshire, College Lane, Hatfield, AL10 9AB,
UK. Email: r.s.sokhi@herts.ac.uk
http://strc.herts.ac.uk/asrg

The FLUXNET 2004 Open Workshop
Celebrating 10 years since La Thuile and
Planning for the Future
Convitto della Calza Conference Center,
Firenze, Italy
Dec 13-15 2004
The agenda is available at
http://nature.berkeley.edu/biometlab/Fluxnet/
Note: that this conference will have a Breakout
group concerned with Urban areas. If you are interested in the urban section of this can you
please contact Sue Grimmond at Grimmon@indiana.edu
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The Annual Meeting
Association of American Geographers
April 5-9 2005
Denver, Colorado, USA.
For complete information on presenting at the
AAG, please see http://www.aag.org/
annualmeetings/Denver2005/call_4_papers.cfm.
Please note that participants MUST have registered to the meeting and have a Participant Number, to be included in organized sessions. (Please
send an email with provisional title(s) earlier, if
possible). For submission forms and abstract information see:
http://www.aag.org/AnnualMeetings/Intro.html
There are a number of calls from individuals organising sessions at this conference that are of
relevance to urban climatologists.
Urban Climate Session
I am considering organizing one or more urban
climate sessions at the meeting and am making a
preliminary inquiry as to who might be interested
in participating. A commitment would be required
by October 18th to permit me to put together the
session(s) and submit it/them to the AAG in time
to meet its deadline. If you are interested in participating in an urban climate session at the Denver AAG, please contact me as soon as possible
at email address John.Arnfield@osu.edu, indicating your name, your affiliation and the general
substantive area of your proposed paper.
Best wishes,
John Arnfield (The Ohio State University).
Biosphere-Atmosphere Interactions
I am organizing one or more sessions on Biosphere-Atmosphere Interactions at the 2005 AAG
in Denver Colorado. A description is given below.
This is an excellent opportunity to highlight the
inherent integrative dynamics of Geography, Re-

mote Sensing, Modeling the related Physical Sciences. A commitment would be required by October 18th to permit me to put together the session
(s) and submit it/them to the AAG in time to meet
its deadline.
Depending on participation, we anticipate
sub-sessions under headings such as: Energy-,
Water- and Carbon-Balance, Trace Gas/Aerosol
Exchanges, Forest Meteorology, Agricultural Meteorology, Urban Meteorology, Micrometeorological Modeling, Experimental Design and Methodology, Phenology and Climate, Climate Change
and Vegetation, Ecosystem Dynamics and Remote Sensing. If you are involved in organizing a
session on a related theme or if you have already
submitted an abstract on this topic to a general
session please contact us.
Please submit abstracts and participant
numbers (in Word, RTF, or ASCII format) to Constance Brown-Mitic BY Sunday, October 17.
Thank you,
Constance Brown-Mitic, Indiana University,
E-MAIL: combrown@indiana.edu
Co-organized by, Hans Peter Schmid, Sue Grimmond (Indiana University).
Climate and Health
If you are interested in presenting a paper dealing
with any aspect of the relationships between
health, disease and climate then please contact
me as soon as possible. Please include your
name and affiliation and the tentative title or short
description of your contribution. The AAG requires that special session contributors submit
their abstracts some time before the final abstract
deadline so that the sessions can be organized
online. Thus, the abstract submission deadline for
these sessions will be October 14, 2004. Submission and registration details can be found at www.
aag.org.
Kind regards,
Andrew Comrie (University of Arizona)
E-mail: comrie@arizona.edu
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Conference ICUC-6
ICUC-6
Sixth International
Conference on Urban Climate
Göteborg, Sweden
June 12th - 16th, 2006

Appropriate topics include, but are not restricted
to:
• Airflow over cities, including turbulence, urban
roughness and drag, changes of wind speed
and direction, urban circulation systems, and
wind engineering
• Anthropogenic Heat
• Building climates (interior and exterior) and the
climatic performance of built features
• Carbon exchanges in urban areas
• Cities and global change
• Climate-sensitive urban design and planning
• Climates of paved surfaces such as roads,
streets, highways, runways and parking lots

The IAUC members have selected Göteborg
(Gothenburg), Sweden as the site for the sixth
International Conference on Urban Climate. Further details will become available at the conference website www.gvc.gu.se/icuc6, which is also
accessible via the IAUC website (www.urbanclimate.org).

Call for papers

ICUC-6 welcomes papers seeking to understand
the nature of the atmosphere in urban environments or to the application of such knowledge to
the better design and operation of settlements.
Scales of interest range from individual built elements (roofs, walls, roads) through whole buildings, streets, factories, parks, clusters of buildings
and neighborhoods, to whole cities and urban regions and their impacts on weather and climate at
scales up to those of global change. The focus
can be original research into the physical, biological and chemical atmospheric processes operating in built areas; the weather, climates and surface hydrology 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, observations, applications, forecasting operations, scenario testing, projections of future climates, etc.
Sessions that focus on major field studies or
other projects or topics may be proposed (Please
contact Prof. Sue Grimmond grimmon@indiana.
edu)
The deadline for submission of abstracts will be in
early November 2005. Further details will be provided in future newsletters.

• Climatic performance of urban trees, lawns, gardens, parks, green roofs, irrigation, rivers, lakes
and reservoirs
• Emergency response planning
• Exchanges of heat, mass and momentum between the urban surface and its boundary layer
• Forecasting urban weather, comfort, hazards,
and air quality
• Interactions between urban climate and the
emission, dispersion, transport, transformation
and removal of air pollutants
• Models, and their evaluation, of the urban atmosphere at all scales and urban surfaceatmosphere exchanges
• Remote sensing of cities and urban climate
• Road climatology in cities, including influence
from traffic and other city related-objects
• Short- and long-wave radiation in polluted air
and urban visibility
• Topoclimatology of cities, including the effects
of coasts, valleys and other landforms
• Urban biometeorology relevant to the functioning of plants, wildlife and humans
• Urban climates in high latitude settings
• Urban heat islands, their nature, genesis and
mitigation
• Urban impacts on surface moisture, dew,
evaporation, humidity, fog, cloud and precipitation
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Fifth Symposium on the Urban Environment
The Fifth Symposium on the Urban Environment
was held 23-26 August 2004, in Vancouver, British Columbia, Canada. It was sponsored by the
American Meteorological Society (AMS), cosponsored by the Canadian Meteorological and
Oceanographic Society and the International Association for Urban Climate, and organized by the
AMS Board of the Urban Environment, In conjunction with the 26th Conference on Agricultural
and Forest Meteorology, the 16th Conference on
Biometeorology and Aerobiology, and the 13th
Conference on the Applications of Air Pollution
Meteorology with the Air and Waste Management
Association, the Urban Symposium offered 16
oral sessions, five poster sessions, and five joint
sessions. Nearly 150 papers and 30 posters
showcased exciting urban climate research. The
list of sessions is shown in the table opposite.
Major urban field campaigns included an
investigation into urban dispersion processes during the Joint Urban 2003 study in Oklahoma City,
first results from the Canopy and Aerosol Particles Interaction in Toulouse Urban Layer Experiment, an overview of the Pentagon SHIELD 2004
field campaign, an invitation to participate in the
Houston Environmental Aerosol Thunderstorm
Project, and plans for the Madison Square Garden 2004 tracer experiment. The Oklahoma City
Joint Urban 2003 atmospheric dispersion project
was explored later that the day, with 21 papers
detailing measurement and simulation results
from the project. Some talks looked at turbulence
and flow patterns in a street canyon while others
considered urban roughness sub-layer processes
and boundary layer processes. Still others focused on tracer experiment results.

Monday, 23 August 2004
• Major urban field campaigns
• The urban heat island effect
• Results and opportunities associated with large
collaborative intensive urban campaigns.
• Mitigation of Urban Heat Islands
Tuesday, 24 August 2004
• The energy and water balance of cities
• Turbulent transport and dispersion processes
(in urban areas and around buildings)
• Special Session in Honor of Dr. E. Plate
• Remote sensing of urban meteorological variables
Wednesday, 25 August 2004
• Fine scale modeling with improved land surface, land cover databases
• Human Biometeorology: Thermal Comfort.
• Urban Scale Dispersion and Air Quality.
• Building Scale Dispersion.
• Human Biometeorology: Air Quality.
• Urban Weather.
• Fast Response Urban Dispersion Models.
• Measurement challenges and observation techniques in urban environments
Poster Sessions
• Urban Surface and Boundary Layer Climates
• Urban and Regional Air Quality Forecasting
• Urban Field Campaigns
• Urban Heat Islands
• Urban Weather
Thursday, 26 August 2004
• Cities as agents of global change.
• High-resolution (CFD) modeling of flow around
buildings and street canyons
• Urban air quality (including urban airshed modeling and urban air chemistry experiments)
• Urban boundary layers
• Canopy—atmosphere coupling

Fig.1 Plume dispersal calculations by the QUIC
modelling system in the vicinity of Madison
Square Garden, New York City. Reproduced from
M.J. Brown ‘Urban dispersion—Challenges for
fast response modelling’. Available at http://ams.
confex.com/ams/pdfpapers/80330.pdf

For more details about the Symposium and to
browse extended abstracts, please refer to the
AMS Fifth Symposium on the Urban Environment website at: http://www.ametsoc.org/meet/
fainst/vancouver2004.html; http://ams.confex.
com/ams/AFAPURBBIO/techprogram/
program_222.html
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The Urban heat island (UHI) sessions covered
both observations and mitigation. The UHI of
Phoenix, Arizona , a fairground site in Germany
and Oklahoma City, as well as findings from related modeling efforts were presented. There
were mitigation papers on rooftop greening and
on the applications of highly reflective paints. In
The energy and water balance of cities papers
highlighted observational and modeling results in
a variety of urban settings. The winter and spring
energy balances and thermodynamic characteristics from the Toulouse experiment and the impacts of housing density and urban design on the
energy balance at four sites in Melbourne
(Australia) were explored. Two evapotranspiration papers were discussed; one used
potted plants to investigate the oasis effect of urban areas while the other detailed the LIMP.XLS
program of estimating evapo-transpiration from
landscape vegetation for use in improving urban
irrigation management. A paper detailing the results of a modeling study in which the sensitivity
of a coupled urban surface-one dimensional
boundary layer scheme was tested ended the
session.
Turbulent Transport and Dispersion Processes featured 11 talks from research conducted
all over the world. Observations of flow and turbulence from Göteborg (Sweden), Oklahoma City
(USA), Manchester and London (UK) and Basel
(Switzerland) were complemented by results from
wind tunnel studies. The session also featured
two talks pertaining to the QUIC fast response
urban wind model (Fig.1) in which a simple data
assimilation technique and a rooftop recirculation
parameter are applied to the model. A special
session honored of Dr. Erich J. Plate, a pioneer of
urban wind tunnel studies (Fig 2). His enormous
influence on the field was demonstrated in various talks dealing primarily with dispersion studies.
In Remote sensing of urban meteorological variables the boundary layer mixing height
over an urban/rural transition area north of London (UK) was discussed using evidence from
two Doppler lidars. Similarly, the diurnal cycle of
the urban boundary layer over Oklahoma city
measured during Joint Urban 2003 using radar
technology was presented. During this experiment the equipment also recorded echoes characteristic of insect behavior. Finally, the application of a 3-D urban surface-sensor-sun model to
estimate thermal anisotropy for a range of urban
geometries and different times of the year was
demonstrated.
The Urban Scale Dispersion and Air
Quality contained discussions of a few important
urban dispersion modeling efforts. Tracer observations made during Joint Urban 2003 were com-

Dr. Plate (shown above) concluded the session
organised in his honour by discussing the many
contributions the Wind Engineering Team of the
Institute for Hydrology and Water Resources
Planning at the University of Karlsruhe has made
to the field over the 40+ years of his career. In
particular, Dr. Plate discussed various urban flow
structures, as well as findings from his numerous
wind tunnel studies of various urban configurations and wind forces. (Photo by Ben Crawford).
pared to dispersion simulated by an urban flow
model/dispersion model (RUSTIC/MESO). LES
and CFD simulations were also shown to be powerful tools in investigating pollutant concentrations
around buildings. Likewise, the Building Scale
Dispersion and Air Quality joint session showcased modeling studies. A CFD model was used
to predict dilution from rooftop stack exhausts and
a multi-scale atmospheric model investigated the
mechanical and thermal effects of buildings on air
flow. In addition, wind tunnel observations were
used to validate two building scale models: the
RUSTIC/MESO model package and the ICS3/
PRIME models.
There were two sessions on Human Biometeorology, one devoted to thermal comfort and
the other to air quality. Studies on the thermal
comfort and environment of seven Phoenix, Arizona resorts, Göteborg (Sweden), an east-west
oriented street canyon in Freiburg (Germany) and
an area around Tokyo’s District Heating and
Cooling Systems gave a nice overview of current
modeling and observation efforts addressing this
important topic. Also included in the session was
an analysis stemming from the Montreal’s Public
Health Board’s efforts to prevent morbidity and
mortality due to extreme summer temperatures. A
meteorological and thermal environmental modeling study examined the impacts of short-term
control strategies in reducing the impacts of heat
waves in five U.S. regions. The CMAQ-AT model-
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ing system successfully linked air toxic concentrations to the HAPEM5 exposure model at the
neighborhood scale. Two interesting Canadian
studies were presented: an observational study of
population exposure to fine particulate air pollution
(PM2.5) in Prince George, British Columbia and a
comprehensive look at the relationship between
short-term exposure to urban air pollution and allcardio respiratory mortality under typical synoptic
weather conditions in Toronto, Ontario. In addition,
a synoptic climatological approach that distinguishes between weather- and pollution-induced
human mortality was presented.
The Fast response urban dispersion models session started with a great synopsis of fast
response urban modeling and its challenges.
Three following papers looked at the QUIC fast response model’s performance against wind tunnel
studies for: a high rise building, a two-dimensional
building array and multi-city block region near the
World Trade Center site (Fig 3), and in typical urban building configurations.
An impressive 17 papers comprised the
Fine Scale Modeling with Improved Land Surface,
Land Cover Databases session. Houston, Texas
seemed to be the test modeling domain of choice,
with about half of the papers focusing on improved
simulations of the area. Emphasis was given to
the development of higher-resolution urban canopy

Fig. 3. A model of the World Trade Center site for
use in a wind tunnel. Reproduced from Bowker,
Perry and Heist ‘A comparison of airflow patterns
from the QUIC model and an atmospheric wind
tunnel for a two-dimensional building array and a
multi-city block region near the World Trade Center
site’. Available as a pdf paper at ams.confex.com/
ams/pdfpapers/80034.pdf

parameters, the utilization of satellite-derived
LULC data for meteorological, emissions, and
air quality modeling, the application of the urbanized MM5, and CFD modeling of fine scale
flow and transport. Modeling studies of urban
heat islands using finer resolution modeling
techniques were shown for Houston and Tokyo.
Modeling challenges associated with anthropogenic emissions were also featured in papers on
the importance of spatial and temporal resolution in the mesoscale modeling of the climatic
impacts of anthropogenic heating on modeling
the dispersion of traffic emissions. Urban morphological databases for use in atmospheric dispersion modeling were discussed and a proposal to establish a data federation for access to
high resolution building, land cover, and topographic data for use in urban meteorology and air
quality modeling was presented. The audience
was asked for feedback to the proposal and others are in invited to learn more about the project
at: www.civil.utah.edu/~burian/datafederation/
home.htm.
In Urban Weather and Measurement
Challenges and Observation Techniques in Urban Environments improving the representation
of urban areas in operational weather forecasting models was discussed. A case study on the
relative differences in thermodynamic and dynamic parameters inside and outside of Oklahoma City during a tornado event was presented. A summary of the measurement needs
and challenges associated with forecasting in
the urban zone was highlighted in subsequent
talks on various measurement platforms such
scintillometry, tower-based fluxes, and an innovative airborne environmental monitoring system . The Poster sessions were held that evening (Fig 4).
The final day of the AMS Urban Symposium featured twelve talks dealing with Highresolution (CFD) modeling of flow around buildings and street canyons. The growth of this powerful modeling tool in understanding smallerscale processes was demonstrated by the diversity of CFD models used in the studies, including: the FLACS model, the FEFLO-URBAN
model, the FEM3MP model, the FUJI/RIC α-flow
model, and the RNG κ-ε model. Studies of carbon dioxide fluxes over urban areas played an
integral role in Cities as Agents of Global
Change session, with CO2 observations and
analyses from Essen (Germany), Marseille
(France), and Tokyo (Japan) highlighted. The
Urban Boundary Layers session contained a
wide array of research interests. Studies into
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Fig 4. The evening poster session complemented the paper presentations. Nearly a dozen posters discussed urban heat island studies from Jackson (Mississippi), Seoul (Korea), Las Vegas (Nevada), Casa
Grande and Phoenix (Arizona) and Baltimore (Maryland). The Urban Field Campaigns session included
posters from the Joint Urban 2003 campaign, the DAPPLE program in the UK, the MUST array at the US
Army Dugway Proving Ground, VTMX, and the MCMA-2003 Mexico City CO2 study. A joint poster session dealing with urban and regional air quality forecasting contained measurement and modeling studies from the Vancouver-Whistler-Pemberton corridor, the Pacific Northwest, the Portland/Vancouver airshed, Mexico City, Tashkent, Uzbekistan, and Prince George, British Columbia. Another dozen posters
comprised the Urban Surface and Boundary Layer Climates session, which considered everything from
suburban Baltimore CO2 fluxes to energy balance studies to a procedure of estimating wind speed at an
urban reference height. (Photos by Ben Crawford).
understanding the structure of the urban boundary layer used a near full-scale test array, fullscale observations, LES simulations, the MESONH atmospheric model, and a frequency modulated-continuous wave radar. Surface-boundary
layer atmosphere interactions in the context of
the energy balance and long-term observations of
carbon dioxide fluxes over Vancouver were also
discussed. In the Urban Air Quality session, the
RAMS-HYPACT numerical model was employed
to look at the effects of mountain slope afforestation on air pollution control in Lanzhou (China).
Pollution from traffic emissions was studied using
both observational techniques and numerical
modeling. In addition, analyses of air quality in an
urban green area and air pollutant transport in
Istanbul (Turkey) were discussed. The final session of the Symposium was entitled CanopyAtmosphere Coupling and contained three talks.
The intermittent exchange of heat and pollutants
between the canopy and above-roof boundary
layers at night during the BUBBLE campaign was
explored using wavelet analysis. A version of the
the COAMPS mesoscale model was modified to
include an urban canopy parameterization
scheme. Its results were compared with data from
the VTMX and URBAN 2000 experiments. The
four-day Symposium with an analysis of nearsurface winds derived from an enhanced micromesoscale simulation system.

Correspondent:
Sarah M. Roberts
University of British Columbia
E-mail: sroberts@geog.ubc.ca

Photographs by Ben Crawford
Indiana University
Email: bercrawf@indiana.edu
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AMS 5th Urban Symposium
Student Paper Competition
It is with great pleasure that the judging committee announce the winners of the Student Paper
Competition.
For an outstanding contribution to the conference:
Andreas Christen (University of Basel, Switzerland) is congratulated for his paper entitled
'Experimental determination of the turbulent kinetic energy budget within and above an urban
canopy' and his poster 'Estimating wind speed at
an urban reference height'.
The Prize for the Best Paper goes to Melanie
Noullett (University of Northern British Columbia,
Prince George, BC, Canada) for her paper entitled 'Exposure to fine particulate air pollution (PM
2.5) in Prince George, British Columbia'. Runners
up: Berend Feddersen (Institute for Atmospheric
and Climate Science, Hamburg, Germany) for
'Wind tunnel modelling of urban turbulence and
dispersion over the City of Basel (Switzerland)
within the BUBBLE project' and Cindy Walsh
(University of British Columbia, Vancouver, BC,
Canada) for 'Fluxes of atmospheric carbon dioxide in a suburban environment: observations from
Vancouver'.
The prize for best poster goes to Erik Velasco
(Washington State University, Pullman, WA) for
his poster 'Measurements of CO2 fluxes in the
Mexico City megacity'. Runner up: Atsushi Inagaki (Tokyo Institute of Technology, Tokyo, Japan) for 'The impact of the surface heterogeneity
on the energy imbalance problem using LES'.
We would like to thank all the students who participated in the competition this year and would
like to congratulate everyone on the quality of science and skill and care with which their results
were presented. I would also like to thank the
judging committee, without their hard work and
enthusiasm this would not have been possible.
Jennifer Salmond (Chair - University of Birmingham)
On behalf of: Larry Berg (Pacific North West National Laboratory); Michael Brown (Los Alamos
National Laboratory); Petra Kastner-Klein
(University of Oklahoma); Julie Lundquist
(Lawrence Livermore National Laboratory);
James Voogt (University of Western Ontario)

IAUC Information
Newsletter Contributions

The IAUC Newsletter is published bi-monthly.
The next publication will occur in early December. Any items to be considered for the December edition should be received by November 30,
2004.
The following list compile submissions in
various categories. Contributions should be sent
to the relevant editor:
Conferences: Jamie Voogt
(javoogt@uwo.ca)

Websites:

Gerald Mills
(gerald.mills@ucd.ie)
Bibliography: Jennifer Salmond
(j.salmond@bham.ac.uk)
Urban Projects: Sue Grimmond
(grimmon@indiana.edu)
We would like to add an ’Urban Climatology in
the News’ section to this list. Please contact Sue
Grimmond if you would like to be editor of this
section. General submissions should be relatively short (1-2 A4 pages of text), written in a
manner that is accessible to a wide audience
and incorporate figures and photographs where
appropriate.

Board Members & Terms
President: Sue Grimmond (USA), 2007
Secretary: Matthias Roth (Singapore), 2007
Janet Barlow (UK), 2007
Ariel Bitan (Israel), 2006
Bob Bornstein (USA), 2005
Krzysztof Fortuniak (Poland), 2007
Wilhelm Kuttler (Germany), 2008
Gerald Mills (Ireland), 2007
Yasuto Nakamura (Japan), 2005
James Voogt (Canada), 2006

Non-Voting members of the Board:
Past Secretary: John Arnfield, USA.
Past President: Tim Oke, Canada.
Local Organizer ICUC5: Kazimierz Klysik Poland.
Local Organizer ICUC6: Sven Lindqvist, Sweden.

IAUC Committee Chairs
Editor IAUC Newsletter: Gerald Mills
Chair Bibliography Committee: Jennifer Salmond
Chair Membership Committee: Janet Barlow
Chair Teaching Resources: Gerald Mills
Chair Awards Committee: Bob Bornstein
WebMasters: James Voogt
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