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President’s Column
IAUC Luke Howard Award: I am very pleased to
announce that the IAUC Awards Committee have
selected Professor Ernesto Jáuregui of the National University of Mexico (UNAM), Mexico City
as this year’s recipient of the IAUC’s Luke Howard
Award (see further details p21). This award honors 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 climatologists. Clearly, Ernesto has made profound contributions in each of these realms. His own work in
Mexico City, and with the WMO, have served to
enhance understanding and focus attention on
urban climates in tropical cities. Please join me in
congratulating him on this highly deserved recognition. The award will be presented at the ICUC-6
meeting in Göteborg, Sweden, 2006. I would like
to thank the Awards committee for all of their work
and particularly those who submitted and wrote in
support of nominations.
New IAUC Awards created: I am also very
pleased to announce two new IAUC Awards.
First, the Japan Prize ($1000 US) to be awarded
to up to three researchers from developing countries who are judged to have given the best papers at an ICUC conference. Second, The William P. Lowry Memorial Awards also to be
awarded in conjunction with ICUC meetings: The
William P. Lowry Graduate Student Prize ($200)
for the graduate student author/presenter of the
best oral presentation (or poster) in urban biometeorology/bioclimatology; The William P. Lowry
Methodology Prize ($200) to the author/presenter
of a paper (or poster) that incorporates the best
conceptual or experimental methodology; and
The William P. Lowry African Student Travel
Award ($300) to help defray travel expense to the
ICUC meetings for a graduate student traveling
from the continent of Africa. More details on all of
these awards, and procedures and criteria to be
followed, can be found on the IAUC Awards Policy Document (follow the links from Committees;
Awards Committees). Further details will be sent
out via the UrbClim email list. I would like to thank
all those who were involved in the creation and
approval of these Awards.

ICUC6: An excellent set of submissions have
been received for the ICUC6 conference; over
345 abstracts were submitted from 43 countries.
Currently, the IAUC Board is putting together the
scientific program. I want to thank Prof Sven
Lindqvist and Maria Lindqvist, along with all members of the Local Organizing Committee at Göteborg University, for creating and managing such a
smooth submission process for the abstracts. We
hope to be contacting authors in about a month
with notification of the acceptance of papers or
posters and with details of the conference program. At that stage information will also be distributed on pre-prints.
Changes: A number of changes are occurring at
the moment for the IAUC. First, the location of the
urban climate email list moved recently. From
now on you should email messages that you want
distributed to: met-urbclim@lists.reading.ac.uk. I
want to thank Janet Barlow and her group at University of Reading for all their help in this transition. John Arnfield and The Ohio State University
deserve special recognition and thanks for hosting the email list for the last few years. Website:
In the very near future the IAUC website location
address will change. If you use www.urbanclimate.org then your links will remain the same.
Otherwise you will need to update the address
you use to www.urban-climate.org. James Voogt
remains the Webmaster. I would like to thank
Indiana University for hosting the site. King’s College London will take up this role. Finally, I am
moving! Effective January 1, 2006, I will take up a
position at King’s College London. Should you
wish to contact me, my new email is Sue.
Grimmond@kcl.ac.uk. Address: Environmental
Monitoring and Modelling Group, Department of
Geography, King's College London, The Strand,
London WC2R 2LS, United Kingdom; phone
44 20 7848 2275, fax 44 20 7848 2287, www.kcl.
ac.uk/ip/suegrimmond/.

Sue Grimmond
IAUC President.
Sue.Grimmond@kcl.ac.uk
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Urban Climate News
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,
2005.
The following individuals compile submissions in
various categories. Contributions should be sent
to the relevant editor:
News:
Dr. J. Marshall Shepherd
marshall.shepherd@nasa.gov
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
(Sue.Grimmond@kcl.ac.uk)
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.

A view from "street level" looking upstream in the
University of Reading’s wind tunnel. ‘Roughness’ is
generated using Lego pieces, the 4 white structures in the background are vorticity generating
spires. Beyond these is the honeycomb at the inlet
of the tunnel. The reflections from the sides of the
tunnel give the illusion of periodic lateral boundary
condition. Janet Barlow (Photo: Frauke Pascheke).

In addition we would be delighted to receive any
images that you think may be of interest to the
IAUC community.
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Mapping the London Heat Island
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We welcome submissions to the “News” section.
Submission materials could include but are not
limited to: upcoming papers, field experiment information, awards, data or document availability
announcements, etc. You may submit your
“news item” to Dr. J. Marshall Shepherd
(marshall.shepherd@nasa.
gov).

Mapping of solar radiation, wind and temperature
in an urban neighbourhood using image processing
is used to explore the relationship between
'environmental diversity' and the perception of
comfort in outdoor spaces. Initial results suggest
that appropriate diversity - i.e. with respect to climate, season, or time of day - correlates with comfort. This is contrary to a narrow interpretation of
conventional comfort theory of human physiology,
but in agreement with recent research related to
adaptive comfort theory where psychological parameters such as freedom of choice have been
shown to be important. Koen Steemers (The Martin
Centre for Architectural and Urban Studies, University of Cambridge)
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The Greater London Authority recently published
Adapting to Climate Change: a checklist for
development. This publication is aimed primarily
at developers and their design teams.
The publication illustrates the links between design decisions at a local scale and larger scale
climate/hydrology systems. Moreover, it demonstrates that urban climate information is being incorporated into climate change policy.
Guidance is provided for design in eight main areas: location; site layout; buildings; ventilation
and cooling; drainage; water; outdoor spaces;
and connectivity.
For example under Site Layout the guidelines
draw attention to Flooding, Heat Gain, Outdoor
Spaces and Subsidence. Under Heat Gain, the
‘layout of development should balance the benefits of minimising heat loss in winter with the risk
of excessive solar gains during the summer’ (p21). A mong the techniques for achieving a desirable outcome is the suggestion that ’Reducing the ratio of building height to spacing between the buildings generally has a positive effect on natural ventilation’ (p22). Finally, among the recommendations in this section is that developers and their design teams should ‘ensure that overall layout and massing of the development’ minimises solar gain in winter while maximizing natural ventilation. The full report is available
at www.climatesoutheast.org.uk/

Number of reported deaths and minimum and maximum temperature in Paris during
the heatwave in summer 2003.

During the summer of 2003, exceptionally hot day- and night-time temperatures produced a health-care
crisis across Europe. The consequences were especially noticeable for France and Paris.
From The European environment - State and outlook 2005 (http://reports.eea.eu.int/state_of_environment_report_2005_1/en)
Source : IVS (2003): Impact sanitaire de la vague de chaleur en France survenue en aout 2003, Rapport d'etape, 29 aout 2003.
Saint-Maurice, Institut de Veille Sanitaire.
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A new urban flux site in Italy
Two years after the urban eddy covariance tower
in the centre of the city of Rome (Italy) started to
operate, the Institute of Biometeorology of the
Italian National Research Council, has inaugurated (on 27 September 2005) a new flux site in
the city of Firenze (Fig. 1). The installation has
been made in collaboration with the Regional Environment Agency (ARPAT-Toscana) and the
Osservatorio Ximeniano that are acknowledged
here. The tower has been installed on a mast of 3
meters on top of the roof of the Osservatorio Ximeniano, one of the oldest meteorological observatories in Europe (brunelleschi.imss.fi.it/) that is
active since 1756. Regular measurements include turbulent fluxes of CO2, momentum, sensible and latent heat which are made using a sonic
anemometer (Young, model 81000V) and an
open-path CO2/H2O infrared gas analyzer (LiCor
7500).
Raw data are acquired at frequencies of
20Hz on a PC and then processed to calculate
covariances and fluxes. The tower of Ximeniano
is connected via a GSM link to the Ibimet headquarters in Firenze and flux data are transferred
at three-hourly intervals. Pre-processsed data,
that require further quality analyses and control

Fig. 1. The new flux site in the city of Firenze
are automatically displayed (in almost ‘real time’)
on a series of graphs freely accessible on the
Internet
(www.ibimet.cnr.it/biosphere/
eco_urban/). See Fig. 2.
The main objective of this new urban initiative is twofold. On one hand, we expect to obtain
more data on the magnitude and seasonality of
the fluxes in an urban environment that will be
eventually used to validate state of the art dynamic estimates of urban fluxes from cities which
are mainly based on inventories. On the other
hand, we expect the tower to serve as a predictive tool in urban atmospheric pollution by providing crucial information on convective and advective dispersion of pollutants, that can be assessed
by measuring the mean sensible heat fluxes and
wind direction/speed and mechanical turbulence.
We expect the tower to provide useful data in the
months to come. Regular information on those
results will be shared with the urban climate scientific community through the columns of this excellent Newsletter.

Fig. 2. Real-time graphs showing the hourly sensible flux over the course of a day and the average daily latent heat flux.

Alessandro Matese
a.matese@ibimet.cnr.it
Ximeniano’s tower manager, IBIMET-CNR, Via
Caproni, 8 50145 Firenze
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Impact of growing urbanization and air pollution on
the regional climate over India
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India has witnessed an explosive growth of population (0.3 billion in the year 1950 to 1.04 billion in
the year 2002) accompanied by uncontrolled urbanization over the last five decades (www.
censusindia.net/, Fig. 1). The population growth
has been mainly centered around cities due primarily to the large scale migration of rural population, accelerated by high population growth rates
especially in Indo-Gangetic (IG) basin. The result
is the IG basin is one of the largest and most
densely populated regions of the world (Fig. 2).

51 - 100

7000

Chennai

.

6000
5000

251 - 500
501 - 1,000
1,001 - 122,755

Population density 2000

4000
3000

70°E

2000

80°E

90°E

1000
2030

2025

2020

2015

2010

2005

2000

1995

1990

1985

1980

1975

1970

1965

1960

1955

1950

0

Year

Asia Urban
Asia Rural
Asia Total

ASIA

2020
2025
2030

1990
1995
2000
2005
2010
2015

1965
1970
1975
1980
1985

1950
1955
1960

.

Population (millions)

4000
3500
3000
2500
2000
1500
1000
500
0

Year
1.2

Total
Urban
Non-Agr Pop

India

1

Rural
Agr Pop

0.8
.

Population (millions)

101 - 250
10°N

WORLD

8000

Population (millions)

Urban
Rural
Total

10°N

9000

0.6
0.4
0.2
2001

1996

1991

1986

1981

1976

1971

1966

1961

0

Years

Figure 1. Urban and rural population growth (in
millions) for the World (top), for Asia since 1950
(middle) and for India (bottom), including the Total, Rural, Urban, Agricultural population growth
since 1961 (Agr Pop) and non-agricultural population (Non-agr Pop)).

Figure 2. Population density (persons/km2) over
India (year 2000). In the northern Indian plains,
the Ganga (IG) basin, have a very high population density.
Rapid industrialization and population growth especially in the last decade have adversely affected urban climate, air quality and caused imbalances in the regional climate at large. Impacts
are increasingly visible on the hydrological cycle,
agriculture, the energy budget of earth in the form
of irregular rainfall distribution, and the monsoon
resulting in an increase in the frequency of
droughts and floods (Gadgil, 1995; Zhu and
Houghton, 1996; Lal et al., 1996a,b; Ramanathan
et al., 2001; Menon et al., 2002). Air quality has
degraded to moderate to critical levels in major
Indian cities with increases in the consumption of
fossil fuel (coal and petroleum) especially in
transportation sector, thermal power plants,
smelters, industries etc. Satellite and ground
based indicators of air pollution show disturbing
trends that can explain visible changes in the environment. A brief discussion is presented here of
the degradation in air quality in major cities, the
source of the pollutants and their impact on the
environment.
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fertilizer industry is energy intensive and rising
indigenous production implies greater pressure
on existing sources of energy like coal, natural
gas and petroleum (faostat.fao.org).

Industrialization, growing population and
energy demand
Population growth has been much higher in the
Asian region than globally (Fig. 1). The population
density (people/km2) in the year 2000 was 306.9.
Rates of urban population growth are higher than
those for the rural population primarily due to migration to the cities (Fig. 1). The average annual
population growth rate (1980-2000) has been
1.9% (1.6% in the rural areas and 3% in the urban areas). In India, the urban:rural population
was 0.181:0.818 (year 1961), 0.742:0.257 (year
1991) and 0.716:0.283 (year 2001). With the increasing population and industrialization, energy
demand is increasing and India now stands next
to USA, Europe and China in terms of total energy consumption (Fig. 3). Increase in energy
needs, along with decreasing dependency on traditional sources of energy (like biomass) especially in the rural sector, has put additional pressure on non-renewable sources of energy like
coal and petroleum. In the last decade (19902000, Fig. 3), biomass as a fraction of the energy
source has declined by 9.9%, with a rise in coal
(4.2%) and petroleum (4.2%) (pubs.wri.org).

The energy consumption (petroleum products)
has also increased tremendously in the transportation sector with increasing numbers of vehicles
especially in major cities. ‘Two wheelers’ and
cars account for more than 80 percent of the vehicular population in major cities (e.g. 90% in
Kanpur and 95% in cities like Hyderabad and
Bangalore). India has more than 33 cities with a
population greater than 1 million (Fig. 5). The
population growth trend of urban agglomerations
with 750,000 inhabitants or more in 2000 is
shown in Figure 5. In terms of the total population residing in each urban agglomeration since
1950, Delhi and Mumbai are the fastest growing
cities of India. The vehicular population growth (in
millions) since 1950 is shown in Figure 6. Mumbai
is now the largest city in terms of total population,
and Delhi is the largest city in terms of total registered motor vehicles (Figs. 5&6). Figure 6 shows
the alarming rate of growth in vehicular traffic that
is concentrated mainly in the major cites of India.
Delhi which contains 1.4 percent of population,
accounts for 7% of all motor vehicles in India.
Emission of air pollutants from vehicles is one of
the major causes for degrading air quality in cities.

Industrialization has also helped to bring the
green revolution to India. The agricultural output
has increased, though total arable and permanent
cropland is almost same since 1960. The agricultural output (crop yield) has risen since 1960
(total cereal production) with increases in the demand for fertilizers and pesticides (Fig. 4). The
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Figure 4. Increase of total cereal production since 1961 (left) is supported by corresponding increase in
irrigated land and use of fertilizers (indigenous production by fertilizer industries) (right).
Emission scenario and
its impact on air quality
Major greenhouse-related gases are carbon dioxide (CO2), carbon monoxide (CO), methane
(CH4), nitrous oxide (N2O), nitrogen oxide (NOx),
and sulfur dioxide (SO2). Sulfur emissions and
aerosols especially black carbon have been recognized as a crucial radiative forcing factors other
than CO2 (Kiehl and Briegleb, 1993; Menon et al.,
2002). India ranks fifth in terms of Global Greenhouse Gas Emissions (506.04 MtC, million metric

.

1750

Number of Cities

2000
1500

INDIA

1713
1367

1250
890

1000
698

750
500
250

259

167

33

307

220

0
>1000000

200000

100000

70000

50000

30000

20000

10000

<10000

.

25000

Population (thousands)

Population (lower limit)

20000

Delhi
Kanpur
Banaras

15000

Kolkata

10000

Mumbai
Chennai

5000

2015

2010

2005

2000

1995

1990

1985

1980

1975

1970

1965

1960

1955

1950

0

Delhi

2
1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0

Kanpur
Banaras
Kolkata
Mumbai

2015

2010

2005

2000

1995

1990

1985

1980

1975

1970

1965

1960

1955

Chennai

1950

% of Total Population

.

Year

Year

Figure 5. Population class and Number of cities
(top), Population of urban agglomerations with
750,000 inhabitants or more in 2000 (middle).
Percentage of the total population residing in
each urban agglomeration (bottom).

onnes of carbon equivalent) after United States,
China, European Union, and Russian Federation.
Per capita emission (Tons of C per person) in India is only 0.5 compared to 6.6 in USA. Kyoto
Protocol signatories including India have agreed
to limit and reduce their emissions of greenhouse
gases between 2008 and 2012.
The quality of air in cities is a major environmental concern. It indirectly affects climatic conditions and directly affects the health of the community. Major air pollutants are gaseous (SOX, NOX),
lead, CO, ozone, respirable suspended particulate matter (RSPM) and aerosols. The highest
concentrations of air pollutants are found in the
urban areas (Fig. 7, NO2, SO2, RSPM) due to
congestion of traffic, poor quality of fuel, inefficient engines and bad maintenance of motor vehicles (Central Pollution Control Board, CPCB).
Recently, the IG basin has been found to have
high aerosol optical depth (>0.4) throughout the
year based on ground (Aerosol Robotic Network,
AERONET) and satellite data (Polarization and
Directionality of the Earth's Reflectances
(POLDER), Total Ozone Mapping Spectrometer
(TOMS), Moderate Resolution Imaging Spectroradiometer (MODIS), Multiangle Imaging SpectroRadiometer (MISR)) (Goloub et al., 2001; Massie
et al., 2004; Singh et al., 2004; Di Girolamo et al.,
2005; Prasad et al., 2004, 2005; Ramanathan
and Ramana, 2005 ) (Figs. 9, 10). A statistically
significant increase in aerosols, up to 10.6 ± 4.9%
per decade, is calculated for the India region
(Massie et al., 2004) based on TOMS aerosol record (1979-2000). The major cause of high aerosol optical depth (AOD) in the IG basin, other
than major emission sources (transport, power
plants, industrial sector, biomass burning, premonsoon dust storms), relates to its unique low
topography flanked by the towering Himalayas in
the north, compounded with favorable meteorology and wind fields. Sulfur dioxide, nitrogen dioxide and ozone cause a decrease in crop yield,
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.

acidification of lakes, damage to human-made
materials etc. For example, SOX and NOX combine with water vapor present in the air to form
weak nitric and sulfuric acids to produce acid rain
which affects building and monuments (for example, Taj Mahal, Agra). Also, the unique meteorology of India (wind pattern) facilitates transport of
pollution far away from the source, causing acidification of soil, lakes, pond etc. thereby damaging
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Figure 9. Spatial distribution of MODIS TERRA
aerosol optical depth (AOD) over India during the
summer (mean of April, May and June months)
season.
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the fisheries and affecting animal and human
heath. Excess of Nitrogen Dioxide near the costal
environment causes algae blooms which destabilizes marine ecosystem (fisheries, coral reef and
sea organisms).
Recent Climate Trends
Changes in hydrological cycle: Increasing air pollution and climatic change in the region is having
an impact on the monsoon circulation (severe
drought during 2002 and 2004) and increases in
the magnitude and frequency of extreme events
(for instance, the extreme rainfall event of July
26, 2005 over Mumbai, Prasad and Singh, 2005)
etc. On average, annual flood waters cover ~7.7
million ha and ~3.1 million ha in India and Bangladesh, respectively (GOI, 1992; Mirza et al.,
2005), primarily due to riverine and flash floods
during the monsoon season. Water resources,
agriculture, forestry, glaciers, ecosystems and
biodiversity are under stress due to rapid
changes in climate associated with a phenomenal
rise in the use of fossil fuel (coal and petroleum)
with increasing industrialization.
Changes in Temperature and Precipitation: Mean
surface temperatures have increased by 0.3-0.8°
C over the Tropical Asian region in the last 100

years. The southwest monsoon in India has
shown changes in the period 1961-1990 compared to 1901-1930 or 1931-1960. However, no
consistent longer-term trend in precipitation has
been found. GCM models (Whetherald and Manabe, 1986; Whetton et al., 1993; Murphy and
Mitchell, 1995; Mirza, 1997) predict large increases in river discharge (as high as 42% and
13% for Ganga and Brahmaputra river, respectively) due to rises in global mean temperature by
2-6°C associated with rising air pollution and
emission of greenhouse gases. Lal et al. (1995)
have suggested a future decline in surface runoff
throughout the region after taking into account the
combined effects of GHGs and aerosols. The
Ganga river has a very high ratio of monsoon-todry-season runoff (nearly 6:1). Any large deviation as predicted by GCM models will adversely
affect agriculture, navigation, fisheries, industrial
and domestic water supply in the densely populated IG basin (Divya and Mehrotra, 1995; Mirza
and Dixit, 1997).
Atmospheric Brown Cloud over the IG basin
The annual tropical weather in the Ganga plain
further contributes to the enhancement of the anthropogenic pollution during winter season, due to
intense haze and fog, forming inversion layers in
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the upper boundary layer, trapping anthropogenic
gaseous emission and aerosols. In the summer
season, frequent dust storms bring large amounts
of dust aerosol particles (size, radius >1µm),
which act as suitable condensation nuclei for gas
to particle reactions (Singh et al., 2004). Vehicular and Industrial emissions play an important role
in Brown cloud formation. Brown cloud is a haze
of smoke, brownish in color, three-kilometers
thick seen over the Tropical Indian Ocean of
south, southeast and east-Asia (Ramanathan and
Ramana, 2003; Ramanathan and Crutzen, 2003).
The haze consists of organic carbon, sulfates,
nitrates, fly ash and many other harmful chemicals. Through both fossil fuel combustion and biomass burning, cites contribute a significantly large
ratio to this brown cloud formation. Brown cloud,
by scattering and absorbing solar radiation, reduces up to 10% of solar energy over oceans and
10-20% over land, thereby cooling land and
ocean and heating the atmosphere. This cut in
radiance over land and heating of atmosphere
causes spatial gradients of atmospheric temperatures thereby altering the monsoon precipitation
pattern. This effect was seen in regional monsoon
rainfall over India, due to which N-E India Nepal
and Bangladesh received intense rain and flooding whereas precipitation was reduced over N-W
India and Pakistan.

Authors

Ramesh P. Singh

Anup K. Prasad,

Conclusion
The quality of air is affecting the health of communities especially in cities and also climatic conditions around us. Rising anthropogenic air pollution is a direct threat to our environment and is
accelerated by growing population with increasing
dependency on coal and petroleum as energy
source. The impact of pollutants on climate such
as carbon dioxide, sulfur dioxide, aerosols, and
black carbon is increasingly visible as changes in
hydrological cycle, temperature, precipitation etc.
Adoption of cleaner sources of energy like natural
gas, nuclear, wind, geothermal etc and new technology can help to reduce growing anthropogenic
pollution.
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Department of Civil Engineering, Indian Institute
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Wind field over Moscow using two Sodars.
Acoustic remote sensing is one of the best means
of studying of the urban atmosphere [1]. The operation of acoustic sounder (sodar) is based on the
sound wave scattering by small-scale turbulent irregularities of temperature. These irregularities are
dragged by the air flow, and serve as the natural
moving targets for Doppler measurements of wind
velocity. However, conditions in large cities are not
always favorable for sodar operation, because the
traffic noise disturbs the sodar echo-signal and restricts the height range of sounding. For instance,
commercial sodar AeroVironment- 3000 operated
in New York reached only about 100 m in height,
and sodar Sintec MFAS could not operate in the
downtown in all [2].
A positive experience of continual uninterrupted sodar measurements was gained in JulyDecember 2005 in megalopolis Moscow, where
two sodars are placed close to main streets with
intensive traffic. One site is situated in the southwest Moscow district at 9 km from the centre (Fig.
1), and the other in the downtown (Fig. 2). The research Doppler sodars LATAN-3 (designed in the
Obukhov Institute of Atmospheric Physics, Russian
Academy of Sciences (IAPh) [3]), were used in this
study. The sodars have a carrier frequency of
1700 Hz and a vertical resolution of 20 m.
Special measures were undertaken to reduce
the influence of the noise and ground clutters inevitable in a large city. The sodar height range also
depends (apart from the traffic noise) on the height
distribution of the intensity of turbulent inhomogeneities capable of scattering sound. An example of
a real distribution of the maximum heights in the
Moscow sites are shown in Fig. 3.

Fig.1. Antennae of LATAN-3 in shields on the roof
of the Physics Faculty of Moscow State University
(MSU), in south-west district of the city. The main
building of MSU is seen in the background.

Fig. 2. Sodar antennae on the roof of IAPh in the
centre of Moscow

Fig. 3. Distribution of the maximum heights
sounded in MSU (a) and in IAPh (b) at nights.
Black – under conditions of low-level surface inversions; gray – under slightly stable thermal
stratification of the atmospheric boundary layer.

12

Urban Project Report

Fig. 4. Top: sodar echogram. X-axis – summer standard Moscow time in hours, Y-axis – height above
the sodar antenna in meters. The color scale indicates the level of echo-signal in dB, which is an indicator of turbulence intensity. Strong noises from traffic after 07:30 AM are seen in the upper right part
of the echogram (red area).
Bottom: 30-min averaged profiles of wind speed and direction by sodar. Profiles of direction are designated by dots, scale is in rhumbs. Profiles of speed are designated by dots with lines for the firm data,
and by lines for less firm data. The latter corresponds to cases, when more than 75% results of measurements were rejected from processing because of a poor signal/noise ratio.
An example of acoustic sounding of turbulence and wind at 30 November 2005 in the
Moscow downtown by sodar LATAN-3 is shown
in Fig. 4.
Preliminary results of the acoustic sounding
over Moscow confirm the known basic particularities of the urban boundary-layer: mixing layer
thickness and dispersion of vertical speed are
enlarged, and horizontal speed is reduced in the
downtown in comparison with the periphery. The
vertical speed dispersion had a pronounced diurnal cycle, increasing by factor of 4-5 under convection. On average, its magnitude in the downtown was 1.5 times larger than in the periphery.
The sodar continual data show a strong variability of the difference of wind field between two
Moscow sites, depending on atmospheric stratification.
The work was supported by Russian Fund of
Basic Researches though grants 04-05-64167
and 05-05-64786.
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Mapping the London heat island.

Fig. 1. A satellite image of London with the measurement array employed in this study super-imposed.
London has the largest heat island in the UK and
there is considerable interest in determining its
characteristics so that strategic planning can be
properly informed. In the temperate climate of
England, an urban heat island (UHI) can be both
beneficial and detrimental – reducing the heating
energy used in the wintertime, and increasing the
cooling load in the summer. Both effects are very
strong, and knowing the balance of the UHI effect, both city-wide and for individual buildings, is
an important goal of heat island planning. As part
of achieving this goal for London, its UHI has
been reassessed in greater detail than hitherto.
In the 1960s Chandler surveyed the London UHI
in considerable detail using standard weather stations equipped with maximum minimum thermometers. In a recent project completed in 2002
this work has been updated and augmented using miniature data-loggers measuring hourly data.
80 measurement stations were arranged on a radial grid. This consisted of eight transects, at 45°
intervals, extending from a focus (the British Museum in central London) out towards the rural
edge of the London conurbation (Fig. 1). Stations
were placed at 1 mile intervals for the first 4 miles
and thereafter at 2 mile intervals until a rural site

was reached. Each station consisted of a double
radiation shield bracketed 300mm off a lamppost,
at 6m above ground level. A Tinytalk data-logger
was suspended inside the shield recording hourly
air temperature (Fig. 2).
Data were collected from each station every two
months; sites were visited by bicycle for the first
six months and later
by car as the total Fig. 2. A typical measuredistances were sig- ment station located near
nificant
(150-200 Oxford Street, central Lonmiles). The project don.
produced 15 months
of hourly data for
1999-2000, including both summers.
The intensity of the
heat island was calculated using a rural
reference site approximately 18 miles
West of London in a
large
park
surrounded by farmland.
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The data provide evidence of the current strength
of the heat island (a maximum of about 7°C) and
how it varies spatially and with weather. The spatial heat island pattern changes too quickly over
an hour to allow visual investigation, and therefore the hourly station data were interpolated to
10 minute data. These were then graphed using
Surfer contour mapping software controlled by
Excel. This allowed a user to step through the
data at will and view the temperature distribution
across London together with solar and wind data.
Some examples of the maps are shown (Figs. 3
& 4).
Once the data were collected, they were used as
input to a building simulation model to establish
the effect of the heat island on building cooling
load (for a “standard” air-conditioned office). This
was done for 25 of the stations (i.e. the building
was “placed” in 25 different locations) to cover
different depths into the heat island. The modelling took account of the increasing overshadowing in more urban contexts by surrounding the test building with neighbouring ones. The
study showed that the cooling load increased by
25% when going from a rural location to an urban
context, and that the heating load decreased by
22%. For an office in the London climate, the

cooling load dominates and there is a net increase in total load of about 8% (rural to central
location). However, this balance depends heavily
on the internal and solar gain of the building.
The analysis of the air temperature distribution
across London showed that there was a broad
trend from the urban centre to the rural cooler
area. Overlaid on this trend were the effects of
micro-climate and it was found that at any given
radial distance from the centre the temperature
reached a peak for a particular kind of urban context before decreasing again. This context was
defined as a medium density urban area with
hard surfaces, i.e. no vegetation.
This reassessment of the London UHI has generated data that can help to identify the warmer areas in London and enable further work, such as
cross-correlating with satellite surface data, and
work towards producing a city wide aggregate
model of the effects of the UHI on different building types.
Dr. Richard Watkins
(Richard.Watkins@brunel.ac.uk)
Dept. of Mechanical Engineering
Brunel University

Fig. 3. An intense heat island at 1100 hr on 1 August 1999 after a sunny day.
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Fig. 4. The location of the thermal centre when the wind is from the NE, and the following night when the
wind is from the SW. The location shifts several miles in line with wind direction
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23rd International Conference on
Passive and Low Energy Architecture

"Urban Remote Sensing:
Challenges & Solutions",
2-3 March 2006,
Berlin-Adlershof, Germany
This is the First Workshop of the EARSeL Special
Interest Group on Urban Remote Sensing.

Geneva, Switzerland 6-8 September 2006.

Clever design, affordable comfort:
A challenge for low energy architecture
and urban planning.
In a world undergoing profound change at energetic, environmental, social and economic levels,
the work of the architect and urban designer has to
evolve. At the end of the 20th century, research
and pilot experiments allowed knowledge and techniques in favour of a sustainable built environment
to develop. The concern of today is to bring them
into use through a multidisciplinary approach which
integrates technical and architectural aspects, social preoccupations and economic data. In this context, the rational use of energy and the implementation of renewable energies are highly necessary,
and this requires more intelligence and time for the
project.
The conference, which will be held in Geneva in September 2006 aims to emphasize the
importance of considerations and experiences favourable to the development of an intelligent, sustainable built environment, accessible to all.
Topics for contributions
1. Lessons from traditional architecture
2. Design strategies and tools
3. Comfort and well-being in indoor and outdoor
spaces
4. Indoor comfort in glazed buildings
5. Research and technology transfer
6. Strategies and tools for renovation
7. Architectural education for sustainable design
8. Examples of low energy design at the urban
scale
9. Case studies
ABSTRACTS
Deadline for abstracts
Notification of acceptance

contact: Prof. Dr. Patrick Hostert,
patrick.hostert@geo.hu-berlin.de

Living with Climate Variability and Change:
Understanding the Uncertainties and Managing the Risks

Espoo, Finland July 17-21, 2006.

The conference is being jointly sponsored by the
Finnish Meteorological Service, the World Meteorological Organization, and the IRI. With a focus
clearly on the management of climate related
risks and opportunities, we believe this forum will
provide a chance to review the progress, obstacles and future prospects for effective policy and
practice in critical sectors such as agriculture, water resources, public health, and disasters. Attendance will include experts and practitioners in all
of these areas. Please consider attending.
A conference website has been established at:
www.livingwithclimate.fi. There you can also
view and/or download the first announcement.

Urban Data
Management Meeting
UDMS 2006
May 15-17, 2006,
AALBORG, DENMARK
www.udms.net

31 December 2005
31 January 2006

FULL PAPERS
Deadline for full papers
31 March 2006
Notification of acceptance
15 May 2006
Deadline for final versions
15 June 2006
Definitive notification
for oral or poster presentation 30 June 2006

FIRST ANNOUNCEMENT &
CALL FOR PAPERS
UDMS, the Urban Data Management Society,
has organised international symposia at various
locations in Europe in order to promote the development of information systems in local government since 1971.
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International Conference on Infrastructure
Development and the Environment
Abuja, Nigeria, September 10-15, 2006.
The conference will bring together policymakers,
scientists, engineers, corporate leaders, students
and others to analyze approaches, form alliances
and share experience on cross-disciplinary issues related to sustainable development. Judging
from previous conferences that have been held in
the United States, Brazil, China, Korea, Japan,
and Finland, you are likely to find this event enjoyable and satisfactory. Participation in this conference series has opened new horizons for
many professionals.
Website: www.iseg.giees.uncc.edu/abuja2006/

ICUC-6
Sixth International
Conference on Urban Climate
Göteborg, Sweden
June 12th - 16th, 2006

AsiaFlux
Training
Course 2006
Theory and Practice of
CO2 Flux Measurement
21-30 August 2006
National Institute of Advanced Industrial Science
and Technology (AIST), Tsukuba, Japan
AsiaFlux has been investigating the carbon
budget in various terrestrial ecosystems in Asian
region using eddy covariance technique on a
tower. We propose holding a training course to
disseminate the technology of tower flux observation. The aim of this training course is to provide
expertise in eddy covariance technique, such as
essential knowledge on carbon balance and micrometeorology as well as practical measurement
skills to flux principal investigators in Asia.
We target the participants particularly who:
• Are going to establish a local flux-network in
his/her country and willing to link up with
AsiaFlux, OR
• Are currently members of AsiaFlux and willing
to achieve a deeper understanding on flux
measurement.
The goal of AsiaFlux Training Course is to widen
our community and establish a foundation of exchanging data. We seek applicants from various
backgrounds.
Practical Session & Field Trip: Forest and paddy
field tower sites, Fujiyoshida and Tsukuba, Japan
Registration

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).

Registration starts:
10th of February 2006

Registration and submission of preprint:

We will invite the principal investigators (max. of
20) from tower flux sites in Asia.
All applicants should:
• Have some experiences in computer programming
• Have intention to maintain the long-term
observation in his/her tower site
• Be expected to improve the quality of
data and analysis technique at his/her
institution once basic technology (on micrometeorology and flux observation
methods) is transferred
Applications must be submitted through online
application form by 31 December 2005.

10th of April 2006
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Bibliography
This has been a great year for urban climate publications. We have seen a wide range of interesting papers spanning the breadth of the subject
from cities around the world. Thanks to everyone
who has collected and sent in references. Look
out for the complete 2003 and 2004 bibliographies on the IAUC website in the near future!
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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The Luke Howard Award
Ernesto Jáuregui

The Luke Howard Award
This is given annually 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 climatologists.

The IAUC is happy to announce that that Prof.
Ernesto Jáuregui of the National University of
Mexico has been selected by its Awards Committee for the second (2006) Luke Howard Award.
Prof. Jáuregui was selected as he has been an
unrivalled pioneer in the study of the climates of
tropical cities in the areas of urban climatology,
atmospheric pollution, and human bioclimatology.
He has been a central figure in the field of urban
climate ever since his role as Scientific Director of
the path-breaking WMO Technical Conference of
Urban Climatology and its Applications with Special Regard to Tropical Areas in Mexico City in
1984. His long and extensive Mexico City investigations have focused on how it affects all aspects
of its urban climate and air quality: radiation, energy balance, evaporation, humidity, heat island,
flow patterns, and precipitation. These efforts
have made important contributions in the practical
areas of land-use planning, air quality management, and human bioclimatology.
Dr. Jáuregui has formed research groups
on human bioclimatology and urban climate in
several Mexican universities and was an Alexander v. Humboldt Scholar in Germany. His importance as a researcher and teacher has been recognized by several prizes, among them the National University Prize for Teaching in the Natural
Sciences and the Mariano Bárcena Medal of the
Mexican Geophysical Union. He has been the
WMO Rapporteur on Urban/Building Climatology,
Commission for Climatology, since 1984, and has
been the leading author of reports by international
experts of the WMO and IPCC on urban climate
and on global climate change. He has served on
the editorial boards of three Mexican journals
(Atmósfera, Geofísica Internacional, and the Bulletin of Geography) and of two international jour-

nals (Urban Atmosphere/Atmospheric Environment and the International Journal of Biometeorology). His scientific production includes geographical atlases at the national, regional, and
local scales; several books on climatology and
bioclimatology; and more than a 100 articles in
international scientific journals and magazines.
Given the difficulties of establishing a high quality
research program in a country with limited budgets, resources, and support, Ernesto has forged
a path that has and will continue to inspire younger researchers around the world to achieve similar goals. Finally, Ernesto epitomizes several of
the admirble qualities of Luke Howard, as he is
undoubteldly a pioneer who has extended the
field of urban climate to the tropics; he relies on
personal observation, intuition, and scientific acumen; and he is a humanitarian who seeks to improve the welfare of city dwellers. His recognition
by his international colleagues adds luster to
IAUC and to the Luke Howard Award.

Robert Bornstein
IAUC Awards Committee
Chair
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AWARDS Committee
The Helmut E. Landsberg Award
American Meteorological Society
Award for Urban Meteorology
and Related Disciplines
The Board of the Urban Environment recently
proposed to the American Meteorological Society
(AMS) a new award to recognize the importance
of urban meteorology to society and to stimulate
and foster its increased interest. The intent of the
award is to recognize those who have made outstanding contributions that advance knowledge
and technology in urban meteorology and related
disciplines. We have recently been notified by
the AMS that this proposal has been accepted.
The award description as proposed is shown in
the text box opposite. We also offer here, to the
readers of the IAUC newsletter, text from the
award proposal that describes the contributions of
the award namesake, Dr. Helmut E. Landsberg.

James Voogt,
Past Chair;
AMS Board of the Urban Environment.

The Helmut E. Landsberg Award supports the
growing recognition of the importance of
meteorology, climatology, and hydrology in
urban areas, and the associated impacts on
urban societies and on the general atmospheric
environment. This Award recognizes an
individual for exemplary contributions to the
fields of urban meteorology, climatology, or
hydrology, including, but not restricted to,
achievements through measurements or
modeling that provide an improved
understanding of atmospheric processes in
urban environments, enhanced urban
meteorological or air quality forecasting
capabilities, advances in identifying and
quantifying beneficial and adverse impacts in
urban areas, or in recognition of service or
applications in the field. Contributions may
either be for a singular achievement or in
recognition of sustained contributions over a
period of many years. The award is given in the
form of an official AMS Certificate and is offered
on an annual basis. The AMS has established a
selection committee consisting of members of
the AMS Board on the Urban Environment
(BUE) and ex-officio members. The selection
committee will forward its recommendation to
the AMS Council for final approval.

Board Information
Board Members & Terms
President: Sue Grimmond (USA), 2007
Secretary: Matthias Roth (Singapore), 2007
Janet Barlow (UK), 2007
Arieh Bitan (Israel), 2006
Jennifer Salmond (UK), 2009.
Krzysztof Fortuniak (Poland), 2007
Wilhelm Kuttler (Germany), 2008
Gerald Mills (Ireland), 2007
Manabu Kanda (Japan), 2009
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

22

