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President’s Column 
 

Welcome to the sixth newsletter from our first year 
of publication. I would like to take this opportunity to 
thank all of those who have edited sections and writ-
ten articles, and to give special thanks to the news-
letter editor, Dr Gerald Mills, who has done a won-
derful job of soliciting contributions and publishing 
the newsletter in such a timely and interesting fash-
ion.   
 
If you would you like to write a column or an article 
for a future newsletter, please contact Gerald Mills 
or me (see email addresses below). We would also 
like to hear from you if you would you like to be-
come a section editor (e.g. Urban Projects, Confer-
ence Reports, Country Reports, Urban Climate in 
the News). If you are attending or organizing a con-
ference that is of interest to the urban climate com-
munity, please think about writing a short summary 
for the newsletter. 
 
In this newsletter we have the second in our series 
of Country Reports, urban climate research in New 
Zealand, and two reports on current research pro-
jects both utilizing hardware models, written by 
David Perlmutter (Israel) and Dr Manabu Kanda 
(Japan). I want to draw special attention to the trib-
ute to Dr. Rob MacDonald (Canada), who died un-
der tragic circumstances earlier this year, written by 
Dr Steven Hanna (USA). 
 
I look forward to seeing many of you at the upcom-
ing American Meteorological Society Urban Environ-
ment Conference to be held at the end of August in 
Vancouver, Canada. There will be an IAUC Board 
meeting at that time, so if you have issues that you 
want brought to the attention of the Board, please 
do contact me. The minutes from the last Board 
meeting held in Lodz, are now posted on our web-
site.   
 
As we go in to the autumn in the Northern Hemi-
sphere, a time when there are lot of new activities, I 
would like to remind you to tell others about IAUC 
and encourage your students and colleagues to 
consider becoming a member. 
 
 
Sue Grimmond 
grimmon@indiana.edu. 
President, IAUC 
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Newsletter Contributions 
The IAUC Newsletter is published bi-monthly. 
The next publication will occur in early October. 
Any items to be considered for the August edi-
tion should be received by September 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 rela-
tively 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. 



2 

Urban Project Report 

Open-air modeling of urban surfaces in a 
desert climate 

The effect of urban density on outdoor thermal 
comfort is a significant planning issue in desert 
cities.  
 
In a study carried out several years ago in the 
arid Negev region of southern Israel, the relation-
ship between street canyon geometry and can-
opy-layer microclimate was investigated by con-
ducting extensive measurements in a regular, 
densely-built row house neighborhood 
(Pearlmutter et al., 1999).  From measured data, 
it was possible to calculate the overall radiative 
and convective energy exchange between a pe-
destrian and the urban environment for existing 
street canyons of given geometry (Fig. 1). 
 
Further extension of such findings, however, was 
hindered by methodological limitations. Because 
of the inherent idiosyncrasies in most urban set-
tings, on-site observation rarely allows for the 
systematic comparison of a wide range of geome-
tries under a given set of “ambient” local condi-
tions.  
 
Existing models, on the other hand, tend to rely 
on highly simplified expressions of the energetic 
processes involved and only recently have at-
tempts been made at coupling meso- and micro-
scale models to account for detailed canyon ge-
ometry in the urban energy balance. Therefore 
physical scale-models are still considered useful 
simulation tools, since they allow the observation 
of actual physical phenomena - but since closed-
laboratory modeling typically isolates a particular 
process, such as air flow in a wind tunnel, it does 
not replicate the complex interactions with other 
processes such as radiation and heat storage. 

The Scaled Urban Array  
In response to these limitations, a novel research 
method was developed in which an open-air, 
scaled obstacle array of variable geometrical con-
figuration is employed to characterize energy ex-
changes both within and above the “urban” can-
opy.  In the initial stage of the project, the overall 
surface energy budget of the scaled array was 
estimated and compared to patterns observed in 
actual cities (Pearlmutter et al., 2003a). 
 
The array consists of concrete blocks laid out in 
regularly spaced rows directly on compacted 

loess soil (Fig. 2).  The level open site in the 
Negev Highlands is hot and dry on summer days 
with intense radiation and extremely consistent 
northwesterly winds, such that the rows are 
aligned perpendicular to the dominant air flow 
with measurements taken near the downwind 
edge of the 20 m long array. The materials used 
in the array are typical of local construction in the 
Negev region in terms of their albedo, thermal 
conductivity, and overall surface heat capacity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Monitoring of pedestrian streets with a 
‘compact’ three-dimensional geometry. 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. View of open-air scale model urban array 
consisting of a single-height configuration.  
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Two geometrical configurations were tested, de-
noted as “1-storey” and “2-storey” arrays. The 
former configuration had a frontal area density of 
about 0.2, as determined by “building” rows of 
height H=0.2 m  and “street” width of W=0.6 m, 
and in the subsequent configuration a density of 
0.4 was reached by doubling the building height 
and maintaining the same row spacing. 
 
Above the scaled array, net all-wave radiation 
(Q*) was measured by net radiometer at a height 
above the modeled urban fabric for which sur-
face albedo was found to be spatially homoge-
nous (Fig. 3). For the calculation of turbulent 
sensible heat flux (QH), air temperature profiles 
and wind speed were measured in an Inertial 
Sublayer – which was previously identified from 
semi-logarithmic vertical wind profiles measured 
under neutral stability (Fig. 4).  

Such profiles were typically found between a 
lower limit of 1.5-2H and an upper limit of 4-5H, 
corresponding with typical values for “regular” 
city buildings.  Based on these measured pro-
files, it was also possible to estimate the surface 
roughness parameters, with the zero-plane dis-
placement falling close to 0.7H and the rough-
ness length decreasing with density from about    
 0.16H to 0.10H  indicating the “smothering” ef-
fect predicted by recent morphometric models 
(Grimmond and Oke, 1999a).  
 
Component fluxes in the “dry” surface energy 
balance were compared for the two array con-
figurations, with the storage heat flux (∆QS) de-
rived as the residual in the surface energy bal-
ance (Fig. 5). Net radiation (Q*) generated in the 
daytime was found to be 15-20% higher in the 2-
storey array, with this increase in radiation 
“trapping” due primarily to the lower surface al-
bedo of the “deeper” array.   
 
In absolute terms, the denser 2-storey surface 
also produced a higher rate of sensible heat re-
moval (QH) due to wind-driven turbulence in the 
daytime.  When normalized for net radiation (Q*), 
however, QH was similar in both of the two ar-
rays; in other words the proportional energy 
sharing is not significantly affected by the varia-
tion in geometry.  

 
Of special interest is the temporal phase-shift ob-
served between the peak storage flux (∆QS), 
which precedes that of Q*, and the peak of QH, 
which lags the noon Q* peak by over one hour.  
This “hysteresis” effect represents a trend typi-
cally found in the energy balance of urban areas 
by which the bulk of available energy is chan-
neled into ∆QS in the morning, and throughout 
the day this relation is gradually reversed so that 
by late afternoon most of the energy budget is 
taken up by QH loss to the atmosphere.  
 
To gauge the extent to which the abstracted 
scale-model is analogous to a real-world situa-
tion, component fluxes were compared with full-
scale values found in the literature. Grimmond 
and Oke (1999b)  summarize the average sur-
face fluxes measured over ten different urban 
sites, including fluxes and flux ratios for daytime 
hours and full 24-hour cycles.  A comparison with 
the medium-density, residential and light indus-
trial sites in this data set shows that fluxes meas-
ured in both scale-modeled arrays fall within the 
ranges expected to be found in actual cities.  In 
terms of daytime energy sharing, both the QH 
(55-60%) and ∆QS (40-45%) components of the 
radiation income fall within the high end of the 

 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Open-air scale model urban array in dou-
ble height configuration with net radiometer. 

 

Fig 4. Identification of the inertial sublayer (ISL) 
and roughness parameters for turbulent sensible 
heat estimation.  
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expected ranges observed in actual cities – 
which may be attributed to the presence in many 
of these cities of significant latent heat fluxes 
within the energy balance. Therefore it is signifi-
cant that the direct ratio between these compo-
nent turbulent and storage fluxes was also found 
to representative of actual urban sites, during 
daytime hours as well over the 24-hour cycle. 
 

Conclusions from the initial stage 
 
• The experimental scaled urban array al-

lowed identification of Inertial Sublayer limits 
and calculation of roughness parameters, 
whose scaled values generally correlate with 
published ranges. 

 
• The given increase in array density pro-

duced a higher net absorption of radiation and 
a similar proportion of turbulent heat loss, re-
sulting in greater net heat storage within the 
urban fabric. 

 
• Both the ratios and diurnal  flux patterns of 

surface energy flux components  were found to 
be similar to those observed in actual cities, 
indicating that the model can realistically simu-
late the energy-exchange processes occurring 
over an urban surface.   

 
Following these conclusions, the open-air model-
ing approach has also been used for analyzing 
the micro-scale effects of street geometry on pe-
destrian comfort, within the scaled urban canopy 
(Pearlmutter et al., 2003b). The goal of this 
analysis is to develop practical guidelines linking 
urban geometry and outdoor thermal comfort – 
with the hope of encouraging, in the long run, 
more climatically-responsive urban design.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Daily summer cycles of surface energy fluxes for 1-storey (left) and 2-storey scaled urban ar-
rays. 

 

Project team: David Pearlmutter and Pedro Ber-
liner  (Blaustein Institute for Desert Research, 
Ben-Gurion University of the Negev); Edna 
Shaviv (Technion – Israel Institute of Technology) 

 

 

Correspondent 
David Pearlmutter 
davidp@bgumail.bgu.ac.il  
 
The Desert Architecture and Urban Planning Unit 
Department of Man in the Desert 
Jacob Blaustein Institute for Desert Research  
Ben Gurion University of the Negev  
Sede-Boqer Campus  
Midreshet Ben-Gurion 84990  
ISRAEL 
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Country Report 
New Zealand 

Urban climate research in New Zealand is alive 
and well in one sense, but sadly lacking in oth-
ers. This report outlines briefly the personnel and 
topics of urban climate research in New Zealand 
(since 2000) and suggests avenues for future 
research. 
 
It is fair to say that most urban climate research 
in New Zealand has come out of an active re-
search group at the University of Canterbury in 
Christchurch (www.geog.canterbury.ac.nz/
research). This is because Christchurch has a 
serious wintertime air pollution problem that is 
the focus of ongoing research (which is well 
funded by central government). Another cluster 
of urban climate research has occurred in Auck-
land, both at University of Auckland (where a 
group have been active in advancing under-
standing of the chemistry of air pollution in the 
region), and at the National Institute of Water 
and Atmospheric Research (NIWA), which is a 
Crown Research Institute. Aside from this re-
search, a little has been done at another Crown 
Research Institute - LandCare Research.  Again, 
the focus at these institutes has been on air pol-
lution.  
 

Air Pollution Research 
Christchurch has a serious wintertime smog 
problem (Fig. 1) due to a combination of solid 
fuel burning from domestic fires (~52,000 burn-
ers or fires for a population of about 330,000), 
settled anticylconic conditions in winter which re-
sult in light winds and strong inversions over the 
city, and topographically induced drainage flows 
which converge over the city. Because of these 
conditions, particulates less than 10 µm exceed 
the local 24-hour average guideline of 50 µg m-3 
about 30 times each winter.  Furthermore, con-

centrations can occasionally be very high with 24 
hour averages of PM10 greater than 200 µg m-3 
(Spronken-Smith et al., 2002). 
 
There has been considerable research on the air 
pollution meteorology of Christchurch, particu-
larly in recent years. A major field experiment – 
the Christchurch Air Pollution Study (CAPS) - 
was conducted in winter 2000.  This involved lo-
cal researchers at the University of Canterbury, 
the regional council, NIWA, LandCare Re-
search , as well as researchers at the University 
of Auckland and the Forschungszentrum 
Karlsruhe and Karlsruhe Institute, Germany. An 
extensive observation network was established 
as well as numerical modelling  (for details see 
Spronken-Smith et al., 2002b). Results from this 
study show that there can be very complex layer-
ing in the atmosphere over Christchurch on high 
pollution nights. This complexity arises from the 
development of nocturnal inversions and the in-
terplay of light synoptic airflow and nocturnal 
drainage flows from surrounding terrain (e.g. 
Corsmeier et al. 2004; Kossmann and Sturman, 
2004; Spronken-Smith et al., 2002b).   
 
Since CAPS, Gimson (2001) has reviewed de-
velopments in air pollution modelling in the New 
Zealand context, while Sturman and Zawar-Reza 
(2002) used trajectory modelling to determine the 
airshed for the Christchurch urban area and thus 
the area which the “Clean Air Zone” should en-
compass.  This latter paper was awarded the in-
augural Edward Kidson medal by the Royal Soci-
ety of New Zealand. Another major interdiscipli-
nary project, with significant funding (NZ$1.2 mil-
lion), is the investigation of the links between air 
pollution, meteorology and health, and is cur-
rently into its second year (see details at www.
geog.canterbury.ac.nz/research/staff/health.
shtml). 
 
Researchers have also examined air pollution 
and visibility issues. Most of this research is re-
ported in the proceedings of “The 16th Interna-
tional Clean Air and Environment Conference" of 
the Clean Air Society of Australia & New Zea-
land, 19-22 August 2002, Christchurch, New 
Zealand” and is available on CDROM. For exam-
ple  Wilson and Spronken-Smith focused on me-
teorological and air pollution influences on win-
ter-time visibility in Christchurch, while Wilton 
(2003), Wilton and Sturman and Wilton and 
Spronken-Smith examined issues regarding visi-
bility, air quality and meteorology. Air pollution 

Fig. 1: The smog problem in Christchurch, New 
Zealand (courtesy of The Press). 
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chemistry in Christchurch was studied by Reis-
inger (2000), while Clemons et al. (2001) have 
examined the toxic effects of air pollution in the 
city (see also several articles by this group in the 
conference proceedings given above). 
 
Several other towns on the east coast of the 
South Island, which have similar settled synoptic 
conditions in winter, also have elevated particu-
late levels (e.g. see the Timaru study by Sturman 
et al. 2002, and the study of smog in Rangiora 
and Kaiapoi by Hamilton et al. 2004).  Air pollu-
tion has also been studied in the northern cities 
of Auckland and Hamilton.  Wang and Shooter 
(2004, 2002, 2001) have examined aspects of 
atmospheric chemistry related to air quality, 
while Dirks (2001) and Dirks et al. (2002, 2003) 
studied the dispersion of carbon monoxide from 
highways in the Hamilton region. Senaratne and 
Shooter (2004) researched the chemical compo-
sition of brown haze in Auckland. The National 
Institute of Water and Atmospheric Research 
also have an ongoing programme looking at ur-
ban air quality processes (see www.niwa.co.nz/
rc/prog/c01x0216).  
 

Other Urban Climate Impacts 
There is a paucity of research into other urban 
climate impacts in New Zealand.  Charlton 
(2000) studied the spatial and temporal dynam-
ics of Christchurch’s urban heat island under dif-
ferent synoptic conditions. Somewhat surpris-
ingly, he found the greatest UHI intensity (7.4oC) 
occurred during a foehn event, which is manifest 
as northwesterly airflow (Fig. 2). Urban energy 
fluxes have also been researched in New Zea-
land, but only in Christchurch.  Spronken-Smith 

(2002) compared suburban energetics in summer 
and winter.  More recently attention has focused 
on wintertime fluxes and in particular there is con-
cern over the eddy covariance methodology (with 
heat storage being estimated as a residual) to es-
timate urban fluxes during very stable wintertime 
conditions (Spronken-Smith et al., 2004). Finally, 
Cockburn and Salinger (2001) examined whether 
climate affects mortality in Auckland. 
 

What else could we be doing? 
It is clear that air pollution research is well sup-
ported and active in New Zealand with research 
extending from descriptive studies through to nu-
merical modelling.  Future trends are likely to in-
clude indoor-outdoor air pollution and air pollution 
in small towns, as well as continued numerical 
modelling.  The other facets of urban climatology 
are less well understood.  Little is known about 
spatial and temporal patterns of parameters such 
as temperature and humidity and wind, in the ur-
ban canopy layer in most New Zealand cities. 
More studies of urban energetics are also re-
quired, particularly if these can measure carbon 
fluxes as well. There was some effort to establish 
a long-term flux monitoring site in New Zealand 
(with a desire for this to be in an urban area), but 
the group of potential collaborators numbered less 
than six, and it was apparent that there would be 
difficulty obtaining funding for such a venture. For-
tunately, urban climatology is taught in at least 
three of New Zealand’s seven major universities.  
The interest of graduate students, combined with 
research expertise in the universities and Crown 
Research Institutes (such as NIWA and Land-
Care), means that urban climate research will be 
ongoing. 

Country Report 
New Zealand 

 
 
Fig. 2: Spatial variation of 
near-surface urban heat island 
of Christchurch at 1.45am on 
February 28, 2000 during a 
foehn (northwesterly) event 
(Charlton, 2000). Air tempera-
tures ranged from about 8oC in 
the rural area to over 15oC in 
the Central Business District 
(CBD). 

 

Rural 

CBD 
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Awards Committee 

Luke Howard Award  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nomination Deadline 
October 1, 2004. 

 
The Luke Howard Award is to be presented an-
nually to an individual who has made outstanding 
contributions to the field of urban climatology in a 
combination of research, teaching, and/or service 
to the international community of urban climatolo-
gists. The deadline for the receipt of nominations 
nomination is October 1, 2004.  
 

Nomination Process 
Nomination materials will be collected and coordi-
nated by a person (the coordinator) that is not 
on the Awards Committee. All contact with the 
IAUC Awards Committee occurs through the co-
ordinator who notifies the Chair of the Awards 
Committee that a particular person is to be nomi-
nated. Any further expressed interest in that 
nominee will be referred to the coordinator. 
 
Posthumous awards will not be made, no self-
nominations are permitted, and current Awards 
Committee members cannot be nominated. 
 
The coordinator will collect the following docu-
mentation: 
 
• A 3-page candidate CV 
 
• Three, 2-page letters of recommendation 

from IAUC members from at least two dif-
ferent countries. 
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IAUC Committee  
Reports 

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 

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 

Board News 

The Agenda and Minutes of the Third Meeting of 
the Board of the IAUC held on 31 August 2003 in 
Lodz, Poland, have been approved by the Board 
and are now available on the IAUC webpage 
(www.urban-climate.org). The minutes contain 
the latest Board deliberations and decisions. 
 
The next Board meeting will take place on 23 Au-
gust 2004 in Vancouver, Canada in conjunction 
with the Fifth Symposium on the Urban Environ-
ment (AMS). 
 
 
Matthias Roth 
Secretary, IAUC 
geomr@nus.du.sg 

Remote Sensing of Environment 
 Special Issue  

Call for Papers on 
"Thermal Remote Sensing of  

Urban Areas" 
 
 

A special issue focusing on retrieval and analysis of 
land surface temperatures from thermal remote sens-
ing over urban areas, the use of various geo-spatial 
techniques for analyses of these data, the utilization of 
thermal infrared data for urban landscape 
characterization, and general applications of thermal 
remote sensing to the urban environment, is being 
planned.  The topics may include, but are not limited to, 
the following:  
• Retrieval and analysis of land surface tempera-

tures, corrections for atmospheric effects, sur-
face emissivity, surface roughness and anisot-
ropy with a focus on urban areas and urbaniza-
tion  

• Thermal energy fluxes in urban areas and inter-
actions among land surface temperature, vege-
tation, soil, and water, and land-atmosphere 
interactions  

• Quantitative description and analysis of urban 
heat islands, relations to surface cover charac-
teristics and urban morphology  

• Calibration of thermal band(s)/imagery, for bet-
ter quantification and analysis of thermal data 
collected over urban areas  

• Estimation of surface emissivity of urban sur-
faces  

• Application of GIS, geospatial statistics, visuali-
zation, and landscape ecological approaches to 
thermal remote sensing of urban areas 

• Impacts of the improvements in spatial, spec-
tral, radiometric, and temporal resolutions on 
the analysis of thermal infrared data for urban 
areas  

• Impacts of spatial and temporal scale on analy-
sis of thermal infrared data with emphasis on 
urban areas  

• Utilization of thermal infrared data sets for land-
scape characterization (e.g., land cover/land 
use attributes)  

 
The guest editors will be: Dr. Qihao Weng, Indiana 
State University (geweng@isugw.indstate.edu) and Dr. 
Dale A. Quattrochi, NASA George C. Marshall Space 
Flight Center (dale.quattrochi@nasa.gov). 
 
Authors wishing to submit papers should prepare and 
submit their manuscripts according to the "Instructions 
to Authors" published on the Remote Sensing of Envi-
ronment website: http://RSE.edmgr.com/. Papers will 
be peer-reviewed in accordance with the journal's es-
tablished policies and procedures. The selection of 10 - 
15 final papers will be dependent upon both the results 
from peer review and review of manuscripts by the 
guest editors. Authors are asked to inform the guest 
editors of their intent to submit a paper by September 
15, 2004. The deadline for submission of papers is 
February 15, 2005. 
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ICUC-6 
Sixth International  

Conference on Urban Climate 
Göteborg, Sweden 

June 12th - 16th, 2006 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The IAUC members have selected Göteborg 
(Gothenburg), Sweden as the site for the sixth 
International Conference on Urban Climate. Fur-
ther details will become available at the confer-
ence website www.gvc.gu.se/icuc6, which is also 
accessible via the IAUC website (www.urban-
climate.org). 

International conference  
Applications of Geographic Information Systems 

in Climatological Studies  
Research Center for Geographical and Social 

Sciences Studies (RCGSSS) March 2005  
Isfahan, Iran. 

 
 
 
 
 
 
 
 

The purpose of the conference is to provide a fo-
rum for discussion on applications of geographic 
information systems and geostatistical tools in 
climatological studies. All contributors are re-
quested to submit an abstract of 200-500 words. 
The abstracts should include the title, the names 
of the principal author and all co-authors, their 
addresses, telephone and fax numbers, email ad-
dresses. Presenting authors please include a 
brief vita for the purpose of introduction. Deadline 
for submission is September 1, 2004. Please 
send the abstract to porcista@geog.ui.ac.ir 

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 Hert-
fordshire (UK), CEAM (Spain) and Aristotle Uni-
versity, Greece. It is supported by: European 
Commission, CLEAR, ACCENT, American Me-
teorological Society , Air & Waste Management 
Association, European Meteorological Society, 
European Association for the Science of Air Pol-
lution, COST 715, and COST 728. 
 

Deadlines 
SUBMISSION OF ONE PAGE ABSTRACTS - 
FRIDAY 29 OCTOBER 2004 
 
SHORT PAPERS FOR PROCEEDINGS - FRI-
DAY 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 
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ERCA 2005 
The next session of the 
European Research 
Course on Atmospheres 
(ERCA) will take place in 
Grenoble, France, from 10 
January to 11 February 
2005.  
          ERCA is an international high level course 
for PhD students and permanent researchers. It 
deals with the physics and chemistry of the at-
mosphere of the Earth, the climate system and 
climate change, pollution at different scales, hu-
man dimensions  of environmental changes, and 
other planets, satellites and objects of  the solar 
system. Since it was created in 1993, 12 ses-
sions have already been organised, they were 
attended by 600 participants from 40 different 
countries. Five books have been published. 
 
The first circular of ERCA 2005 is now available 
on the web site of the Laboratory of Glaciology 
and Geophysics of the Environment of Grenoble : 
http:/www-lgge.obs.ujf-grenoble.fr/enseignement/
erca/home.html. It gives the preliminary pro-
gramme and list of lecturers, and the application 
forms (deadline for applications : 24 September 
2004). Paper versions of the circular can be sent 
on request. 
 
Claude Boutron Professor, Director of ERCA  

Conferences 

Urban Biogeochemistry  
AGU Fall Meeting, 

Dec 13-17 2004, in San Francisco. 
 
Biogeochemistry in Urban Systems: Most studies 
on mass and energy fluxes have focused on 
relatively undisturbed forest and grassland eco-
systems. The area of pristine ecosystems is rap-
idly shrinking. Modifications of the environment 
will further increase in the future with the human 
population reaching 8 to 11 billion within the next 
50 to 100 years. Thus, a research perspective 
that incorporates human activities as integral 
components of Earth's ecosystems is needed.  
 
Urban systems are a rapidly growing area. In 
2000 more than 47% of people or 2.9 billion lived 
in cities. And 10% of those city dwellers lived in 
19 cities of 10 million people or larger, mainly in 
non-industrialized countries. In this session we 
would like to discuss current knowledge of the 
biogeochemistry of terrestrial and aquatic as-
pects of urban systems — which include both, 
cities and their surrounding landscape. We call 
for abstracts dealing with new spatial and ana-
lytical approaches to understand fluxes of mass 
(e.g. carbon, nitrogen, oxygen, water, VOCs, 
ozone) and energy within and between soils/
ground surface, vegetation/buildings, and the at-
mosphere in urban areas. 
 
Please submit your abstracts by September 9th 
at http://www.agu.org/meetings/fm04/ 
 
We look forward to your contributions, 
 
Claudia Czimczik and Diane Pataki 
University of California, Irvine 
Department of Earth System Science 
czimczik@uci.edu, dpataki@uci.edu 
 

 
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 in-
terested in the urban section of this can you 
please contact Sue Grimmond at Grim-
mon@indiana.edu 
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Life in the Urban Landscape 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Call For Papers  
 
This will provide a stimulating arena for debate 
and joint learning. Presentations of the highest 
quality will alternate with discussions, debates 
and workshops. Scientists, representatives of 
business enterprise, policy-makers and urban 
professionals are invited to share their experi-
ence, give their views on urban development 
and formulate future challenges to urban re-
search.  
 
Potential participants are invited to submit ab-
stracts of 500 words maximum. The deadline for 
submission is 15 October 2004. All submitted 
abstracts will be reviewed by a Scientific Com-
mittee, which has representatives from all conti-
nents, many disciplines and various parts of so-
ciety. Notice of acceptance of papers will be 
given by 15 January 2005.  
Abstracts may be sent as electronic files via e-
mail to urbanlife2005@formas.se.  
The following format should be used 
1. Title of paper 
2. Author(s) 
3. Institutional affiliation(s) 
4. Abstract (maximum 500 words) 
5. Contact person (if more than one author) 
6. Telephone (including country code and 

area code) 
7. Fax 
8. Email 

Conferences 

Challenges in Urban Meteorology 
A Forum for Users and Providers 

 

September 21-23 , 2004 
Doubletree Hotel and Executive Meeting Center 

Rockville, Maryland (USA) 
 
The forum will be held in partnership with the De-
partment of Homeland Security (DHS), Science 
and Technology Directorate. The theme of the 
forum is Information to Improve Community Re-
sponses to Urban Atmospheric Hazards, Weather 
Events, and Climate. The forum will focus on the 
following elements of Urban Meteorology:  
• severe weather;  
• homeland security;  
• air quality;  
• water quality; and  
• climate.  
The agenda, available at 
http://www.ofcm.gov/homepage/text/spc_proj/
urban_met/urbanmet.html, includes information 
on key presentations at the beginning and end of 
the forum; five plenary session panels; and six 
workshop sessions, scheduled in pairs.  
 
If you will be traveling to the forum, the cut-off 
date for hotel registration is August 30, 2004. The 
cut-off date for conference registration is Septem-
ber 15, 2004. If you have any questions, please 
contact Dawn Erlich, Science and Technology 
Corporation, at 301-565-8345 or stc.ss@stcnet.
com. The registration fee is $195; if you are a 
student, the fee is $100. If you plan to pay by 
check, please make it out to Science and Tech-
nology Corporation, with this note on the check: 
"Reg-NOAA/Urban Meteorology Forum."  
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The urban meteorology research community 
lost one of its finest young scientists, Profes-
sor Robert Macdonald, who died one week 
after being shot on April 22, 2004, during a 
robbery in Trinidad.  Consistent with his gen-
eral philosophy of “real time problem solv-
ing”, he was in the process of hailing a car 
for help before the bandits had left the scene. 
 
Besides the tangible evidence of Rob’s pro-
lific research output in his ten years of re-
search activity, his zest for science and for 
life in general touched all who associated 
with him.  His field and laboratory experi-
ments while working on his Ph.D. at the Uni-
versity of Manchester School of Science and 
Technology led to publication of a widely-
used wind profile formula for urban canopies, 
and formed the basis for the Urban Disper-
sion Model (UDM) supported by the U.K. De-
fence Science and Technology Laboratory.  
The UDM algorithm has been incorporated in 
the HPAC hazardous gas dispersion model 
system being applied by the U.S. Defense 
Threat Reduction Agency and is currently be-
ing added to the NARAC model developed 
by the U.S. Department of Energy at Law-
rence Livermore National Laboratory. 
 
After receiving his Ph.D., Rob joined the 
University of Waterloo, Canada, and rose to 
the position of Associate Professor in the 
Mechanical Engineering Department.  I first 
met Rob when he attended the 1998 George 
Mason University Conference on 
Atmospheric Transport and Dispersion. He 
has been a fixture at the conference, always 
bringing one or more graduate students and/
or UW colleagues.  GMU arranged a small 
subcontract (about 15 to 20 K per year) to 
cover some of his research on flow and 
dispersion over obstacle arrays in the water 

 
 

TRIBUTE 
Professor Robert MacDonald 

flume that he was renovating.  Over the next 
few years, Rob produced an incredible 
amount of useful results from the small 
annual subcontract, which covered a 
graduate student, plus numerous water flume 
experiments, plus Rob’s analysis and 
insights, to produce detailed reports, journal 
articles, and two or three conference papers 
each year.  He generously provided his water 
flume data to several groups around the 
world, engaged in detailed discussions about 
the data, and has coauthored papers with 
these scientists.  The “Macdonald water 
flume obstacle data” are currently being used 
by several modeling groups to improve and 
evaluate their transport and dispersion 
models for urban and industrial sites.  
 
Rob found time to present his results on ur-
ban meteorology and dispersion at AMS con-
ferences and international conferences, such 
as the Fall 2003 International Union of Urban 
Climatologists Conference in Lodz, Poland.  
His cheerful and positive demeanor greatly 
enhanced these conferences. A special ses-
sion of the July 2004 GMU Conference was 
in his honor. During that session, his col-
league, Eric Savory, pointed out that his typi-
cal view of Rob was seeing him lying under 
the water flume with a wrench and duct tape, 
with red dye dripping on his white shirt.  The 
August 2004 AMS Urban Environment Con-
ference will have preliminary comments de-
voted to Rob’s memory. 
 
Rob leaves his wife, Kate Kennedy, and their 
three young children, Rory, Lisa and Ruth. 
 
 
 
Prepared by Steven Hanna 
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Fig. 1. Much of 
Rob’s research 
was conducted at 
The Laboratory for 
Studies in Environ-
mental Fluid Flow 
(LSEFF) at The 
University of Wa-
terloo using scaled 
physical models 
within a hydraulic 
flume (see oppo-
site). 

Rob’s interests lay in several areas of funda-
mental and applied fluid mechanics. He em-
ployed the wind tunnel and flume facilities at 
the University of Waterloo to conduct physi-
cal modelling experiments (Fig. 1). On his 
website, he classified his research interests 
into five main areas: 
 
Urban Dispersion Modeling: The dispersion 
of pollutants in the urban environment is of 
obvious interest to emergency planners, en-
vironmental scientists, and wind engi-
neers.  This is a complex flow problem, in-
volving separation, recirculation, and other 
secondary flows.  The diffusion of a scalar in 
this highly turbulent environment cannot be 
accurately predicted with current models, 
and experimental information about spread 
rates and peak concentrations is essential. 
  
Very Rough Surface Boundary Lay-
ers:  Man-made structures on the earth's 
surface create an extremely rough surface 
which absorbs energy from the overhead 
winds.  High levels of turbulent energy are 
produced, concentrated in scales of the or-
der of the building sizes.  The aim of the pre-
sent research is to predict the aerodynamic 
properties of the urban surface based on an 
analysis of the surface form.  
 

Statistical Analysis of Turbulent Concentra-
tion Fluctuations: Most simple diffusion mod-
els are concerned only with mean concentra-
tions.  Much information is lost in such an ap-
proach.  Concentration fluctuations can pro-
duce levels of concentration that are several 
times the mean measured at a point.  This 
may lead to a transgression of flammability 
or toxicity limits.  The correlation of turbulent 
velocity and concentration fluctuations may 
make a substantial contribution to the turbu-
lent flux of material in highly turbulent 
flows.  Measurements to determine the mag-
nitude of this eddy flux are being devel-
oped.    
 
Real-Time, On-Site Dispersion Modeling: 
Computational models are being developed 
and tested for predicting dispersion around 
large industrial sites such as pulp and paper 
mills. Methods are being developed to incor-
porate real-time and prognostic meteorologi-
cal data in Gaussian puff and Lagrangian 
particle models.  
 
Modeling of Multiple Plume Merge - The 
merging behaviour of groups of plumes is be-
ing studied in a hydraulic flume in order to 
develop analytical models of the resulting be-
haviour and to predict the enhanced plume 
rise that can result..  
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To understand the unique features of urban cli-
mates, there have been many studies in real cit-
ies in which data have been acquired using tow-
ers, aircraft, and satellites. However, such full-
scale studies have not yet provided a comprehen-
sive understanding of the complicated physical 
processes that contribute to urban climate. As a 
complementary method, we have also done stud-
ies using a reduced-scale model. Such a model 
has the advantages of allowing us to make com-
plete measurements and to obtain data on a rela-
tively uniform area. For example, we can probe 
the physical processes within and above the 
roughness sub-layer more completely than those 
in a real urban area. Also, by working with a uni-
form area, the results are easier to interpret and 
more suitable for urban modeling than data from 
real cities. Outdoor experimental studies using 
relatively large scale obstacles (h~1 m) such as 
MUST (Yee and Biltoft, 2003) and Kit FOX 
(Hanna and Chang, 2001) focused on dispersion 
processes and did not analyze the energy bal-
ance. Thus, we are continuing to improve upon 
our studies with reduced-scale models by in-
creasing the scale, including detailed analysis of 
the energy balance, and studying evaporation 
from urban vegetation. 

In September 2004, the Japanese Urban Climate 
Group of CREST (Core Research for Evolutional 
Science and Technology) will start outdoor model 
experiments at a scale of 1/5.  Our group has 
been running a 1/50-scale experiment since 
2002, but the scale is too small to investigate the 
microclimate within and above the canyon. Also, 
the mismatch of the thermal volumetric heat ca-
pacity with real cities is too large in the 1/50-scale 
model. Use of the 1/5 scale model should allow 
us to overcome these problems and we expect to 
obtain a clearer understanding of scaling by com-
paring results from both models.  
 
Both models are located on the campus of Nip-
pon Institute of Technology, Saitama prefecture, 
Japan (36º01’N, 139º42’E). The 1/5-scale model 
surface geometry consists of cubic concrete 
blocks 1.5-m on a side with 0.1-m thick walls. The 
blocks are distributed in an array on concrete 
pavement that has a total area of 50 x 100 m2 
(Fig. 1). The 1/50-scale model has the same sur-
face geometry and material as the 1/5 model. The 
models are next to each other. The area density 
and alignment of the concrete blocks are variable 
and the concrete pavement is flat with 1/200 incli-
nation to drain rainfall.  
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Fig. 1. 1/5-scale urban model as an array of concrete cubes 
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The motivation for these experiments is to under-
stand the following hydro meteorological proc-
esses (Fig. 2): (1) energy and water balance, (2) 
turbulence and microclimate, (3) bulk transfer 
coefficient, and (4) oasis effect of isolated vege-
tation. These are now discussed in more detail. 
 

1. Energy and water balance 
Radiation and turbulent fluxes (heat, moisture, 
and CO2) will be measured using three towers. 
The energy balance residual of the net radiation 
minus the turbulent fluxes cannot be used in-
stead of the conductive flux measurements due 
to the energy imbalance problem with the eddy 
covariance method. Therefore, to precisely close 
the energy balance, we will measure the conduc-
tive heat fluxes on all facets in a unit area. This is 
possible by using very thin and highly-accurate 
heat plates and carefully coating them with the 
same material of the obstacles (Fig. 3). For the 
water balance, a drainage system surrounding 
the concrete basement has an orifice at the exit 
that will allow us to estimate the water loss 
(rainfall – runoff) independent of the turbulent 
moisture flux.  
 

2. Turbulence and microclimate  
Turbulent flow and microclimate within and 
above urban obstacles exhibit strong three-
dimensionality. Also, the sensors must be cho-
sen carefully to minimize the flow distortion 
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around the sensors and to capture small wakes 
produced by obstacles. Therefore, we will use 
special 3-D sonic anemometers with a small sen-
sor-span and high sampling frequency. An exam-
ple is shown in Fig. 4.  
 

3. Bulk transfer coefficient 
The bulk transfer coefficient is a key parameter 
for describing turbulent transport. It is defined as 
the inverse of the resistance between a given sur-
face and some reference point in the internal 
boundary layer aloft.  After choosing an appropri-
ate constituent surface, the flux of net radiation is 
estimated using a highly accurate radiation model 
and the heat storage term is directly measured 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Key elements of the model 
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Fig. 3. Captec HF-300 large heat sensor. It is 
0.4-mm thick. 
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with very thin heat plates. Then, the sensible 
heat flux is estimated as the residual of energy 
balance with the assumption of zero latent heat 
flux, and the resulting transfer coefficient is ob-
tained. Fig. 5 shows an example of the meas-
ured bulk transfer coefficient from the 1/50-scale 
model.   
 

4. Oasis effect of isolated vegetation 
Urban vegetation generally differs from rural 
vegetation. For example, urban vegetation tends 
to be isolated and the surroundings tend to be 
dry and hot. However, evaporation data on urban 
vegetation are rare.  Before installing the con-
crete blocks on the site, we did experiments on 
the oasis effect of isolated vegetation using 202 
potted camellia plants. The potted plants are 
classified into one of three types of vegetation 
canopy: isolated plants, sparse canopy, and 
dense canopy, Examples are shown in Fig. 6.  
After collecting data for 28 days, we found that 
the evaporation rate of an isolated plant per unit 
leaf area density is 1.5 times larger than that in a 
dense canopy (Fig. 7). 
 
 
 
 
This project is financially supported by CREST 
(Core Research for Evolution Science and Tech-
nology) of the JST (Japan Science and Technol-
ogy Cooperation). 
 
Project team: Manabu Kanda, Kenichi Narita, 

Urban Project Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4. Kaijo TR90 compact sonic anemometer 
with 5-cm sensor span. Data is obtained at 50 
Hz. 
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Fig. 5.  The measured profile of bulk transfer co-
efficient from the 1/50-scale model. The result is 
an ensemble average over the data with a domi-
nant wind direction of NW and a near-neutral at-
mospheric condition. The plotted values of the 
bulk transfer coefficient are normalized by the 
value for the roof. 
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Fig 6. Set-ip for our study of the oasis effect of isolated vegetation. Left side shows all three cases 
examined. On the right side the isolated (top) and dense (bottom) canopies are shown.. 
 
 
Fig. 7. Average normailized 
evaporation rates for the three 
cases. 
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