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From the IAUC President

Colleagues, hello. This is my first occasion to write as Pres-
ident of the IAUC. | hope that | am as successful as previous
Presidents in pursuing the objectives of the IAUC.

It goes without saying that the IAUC owes a considerable
debt of gratitude to Matthias Roth, the ex-President. One of
the most important activities of the association is the ICUC
events, which are held each three years. ICUC-7 in Yokohama
was very successful despite the very difficult economic cir-
cumstances that prevailed during its organisation. The suc-
cess of the event can be attributed to the considerable efforts
of the local organising committee led by Manabu Kanda and
the leadership provided by Matthias. There are two other
achievements that | think deserve special mention.

One of these has been the involvement of the IAUC at the
3rd World Climate Conference (WCC3), entitled ‘Better cli-
mate information for a better future! Matthias organised a
session on ‘Climate and more sustainable cities’at which two
White papers were presented on urban climate capabilities
& needs. These formed the basis for a submission that was
included in the Conference Statement (available at http://
www.wmo.int/wcc3/documents/WCC-3 Statement 07-09-
09 mods.pdf). Although such a statement does not, by itself,
change practice, its inclusion in the over-arching documents
means that the interests of urban climatologists are no lon-
ger marginal to broader concerns for climate information,
which thus far have regarded urban meteorological data as
fatally contaminated. Hopefully, the call for careful obser-
vations in urban areas (where most of the planet now live)
complemented by metadata that describe the circumstanc-
es under which they are made, will not fall on deaf ears.

Our growing relevance as a scientific organisation of merit
is apparent in our invitation to the first Global Meeting of In-
ternational Forum of Meteorological Societies (IFMS), which
Rohinton Emmanuel writes about in this edition. The presen-
tation to the IFMS is available at www.ifms.org. The structure
of the IAUC, which relies on the goodwill of members and
operates without a budget, was commented upon favour-
ably at this meeting. This is a tribute to the smooth running
of the IAUC organisation, which to-date has been remark-
ably free of any acrimony. This is in large part attributable
to Matthias’ calm demeanour and the efficiency of Jennifer
Salmond as Secretary. Two areas of the IAUC were singled
out for particular mention as innovative projects that are
the envy of much larger and better resourced organisations:
Urban Climate News that has, under the editorship of David
PearImutter, evolved into a highly professional publication
and; the Bibliography project, overseen by Julia Hidalgo, is
seen as a valuable resource other organisation would do
well to imitate.

We also owe a debt of gratitude to other Board members
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that are stepping down at this juncture. This includes Bene-
dicte Dousset who has been a great advocate for the IAUC
for many years and Kevin Gallo who has studiously managed
and maintained our most important resource, the member-
ship information.

However, as the IAUC grows in size and scope it will have
to address some challenges, some of which have already
arisen and others of which can be anticipated. At the IFMS
meeting, | identified the following as key:

- Adoption of a formal constitution,

« Sustaining momentum through new initiatives and vol-
unteers,

+ Needing funds to support initiatives,

- Overcoming a reliance of relatively few high profile indi-
viduals,

« Ensuring that it becomes a genuinely international orga-
nization, and

« Providing leadership in develop-
ing areas of research.

| hope that over the next three
years | can address some of these
issues and continue to rely on the
volunteer work of IAUC members.

Gerald Mills
gerald.mills@ucd.ie
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Benefits and opportunities of the adaptation of geoinformatical
software in outdoor human comfort studies

1. Introduction in which the data were collected using human monitor-

Because of the rapidly growing global population, N9 and environmental monitoring.
more and more people have to live or work in urban ar-
eas — and the importance of thermal comfort investiga-
tions of urban public areas with recreational purposes
continues to grow. There are many more factors that in- The study in Szeged (Hungary) aimed to reveal the
fluence thermal comfort conditions in the open-air than  recreational aspects of the area usage according to the
indoors, as several studies have pointed out (HOppe, thermal conditions. It was conducted in 2008 between
2002; Nikolopoulou and Steemers, 2003; Thorsson et 10 April and 15 May on every Tuesday, Wednesday and
al. 2004; Knez and Thorsson, 2006). If the study concen-  Thursday from 12 to 3 p.m.
trates on whether an urban public area is appropriate for Agreenareaadjacenttotheautomatic meteorological
recreation, more specified and more detailed informa-  station by the University of Szeged (on the Ady Square)
tion is needed about the investigated area on the one was selected as the study area (Fig. 1). The main part is
hand and about the visitors on the other hand. a great grassy area surrounded by a morphological step.

The aim of the present paper is to recommend a Several old trees can be found on the northwestern side
methodology for the thermal comfort investigations of and there are 10 benches on the site, 8 along the pave-
open public green areas (squares and parks) in urban mentand 2 on the grass. The area is regularly visited by a
environments. There is an emphasis on the advantages high number of students throughout the academic year,
of using the geoinformatical software ArcView GIS 3.3, which makes it suitable for this kind of comfort studies
which could be a valuable tool to collect, process and vi-  using meteorological measurements and human moni-
sualize the data. The opportunities coming from adapt- toring. The topography of the study area was mapped as
ing this software will be demonstrated through a study a preliminary step prior to the field measurements. This

2, Steps of the human comfort study carried out
in Szeged
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Figure 1. The investigated area in ArcView: green points mark the visitors’ locations; the connected attribute
table contains all of the observed and measured information (according to the whole dataset).
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Figure 2. Relative attendance of the sub-areas according to the thermal and sky conditions.

consisted of recording the exact coordinates (x, y, z) of
artificial and natural objects and different surface cov-
ers, as well as the measurement of the heights of trees
and buildings. Besides full and trunk heights, trunk cir-
cumference and the crown radius of the trees were also
registered. The georeferenced map of the study area
was created with the ArcView GIS 3.3 software based on
these data.

Human monitoring consisted of unobtrusive obser-
vations of people lingering on the site. The presence was
measured cumulatively in half-hour periods. The loca-
tions of the visitors staying there in a given half-hour
period were marked with ID numbers on a map of the
area. (People only passing through the area were not in-
cluded.) Each half hour between 12 and 3 p.m. on each
measurement day had its own map which included the
individuals’exact locations. Each of these had a connect-
ed table containing the marked visitors’ gender (male /
female), age (child, young / middle aged / old), position
(sun / penumbra / shade), clothing (<0.5 clo, 0.5-1 clo, 1
clo<) and type of activity (active / passive). The ID coun-
ters started from 1 in every half hour period so the ab-
solute cumulative attendance could be easily derived at
the end of the given period. The observations produced
2448 datasets on the whole.

To describe the thermal conditions 10-minute aver-
ages of air temperature T, (°C), air humidity RH (%), wind
velocity v (m/s) and global radiation G (W/m?) were ob-

tained from a QLC50 type station by the site. As a first
step of data processing, Fanger's Predicted Mean Vote
(PMV) was calculated using the radiation and bioclimate
model RayMan.

The tables of the collected personal characteristics
were digitized in Microsoft Excel, then the half-hour
averages of measured and calculated objective param-
eters were attached to these subjective data according
to the time of the measurement. The investigation maps
were digitized within ArcView. As a result, cumulative at-
tendances were represented on a layer, which showed
peoples’ locations (Fig. 1). The attribute tables of this lay-
er contained the marked visitors’ ID numbers, the time
intervals of the observations, and additionally the sub-
jective and objective parameters which had been sum-
marized earlier.

Due to the integrated data processing with ArcView,
we are able to select anyone from the visitors of the area.
We can query the selected visitors’ personal data (gen-
der, age, clothing, position, activity) and location, the
time period (day, half hour) when they stayed in the area,
and the thermal characteristics of the given time period
(Ta, RH, v, G, PMV). The software makes it possible to se-
lect, aggregate or divide visitors into different groups ac-
cording to any (combinations) of the above mentioned
information (Fig. 1). The selection and aggregation can
be made also on the basis of the registered visitors’ loca-
tions. To study the spatio-temporal patterns of the area’s
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Figure 3. Spatial usage of the area (absolute attendance of the sectors) according to the thermal conditions.
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Table 1: Summary of statistical measures describing relationships between the attendances of the sectors
and the recorded characteristics during the study period .

PMV clothing activity age gender position
Sample size n 2448 2448 2448 2448 2448 2133
Significance level a 0.000 0.000 0.000 0.000 0.038 0.000
Cramer’s-V "4 0.212 0.196 0.299 0.113 0.064 0.415
Contingency coefficient q 0.391 0.267 0.286 0.191 0.064 0.506

usage, sectors (sub-areas) should be created according
to various categories, for example shading, surface cov-
er, function etc. After that, it is easy to get information
in what circumstances (in what time, by what thermal
conditions) what kind of visitors (according to given per-
sonal parameters) took a seat in the given sub-areas (for
example on the benches). These evaluations are of great
importance in the field of urban human comfort investi-
gations.

3. Spatial usage of the area

In order to study the spatial patterns of the area us-
age, five sectors were defined. 1st: the 10 benches, 2nd:
the pavement, 3rd: the great grassy area stretches on the
southeastern side, 4th: the northwestern side of the mor-
phological step, 5th: the sub-area under the tall, old trees.
All sectors had the highest number of visitors (absolute
attendance) by clear sky and slightly warm thermal con-
ditions (PMV = 1), but the relative attendance of the se-
lected sub-areas showed remarkable tendencies accord-
ing to the PMV and the amount of sunshine (Fig. 2).

The relative usage of the benches was dominated by
overcast-cloudy sky and by lower PMV values. However,
with warmer (PMV > 0) and more sunny situations the
greater proportion of visitors stayed on the grass. At the
same time, the relative attendance of the morphological
step and the shady sector under the old trees become
higher. Physical adaptation of people in the cases of sun-
ny warm-hot circumstances is indicated by the increas-
ing percentage of subjects on the shady-penumbra sec-
tors 4 and 5 (Fig. 2).

To illustrate these graphical results also in a spatial
manner, a map was created with ArcView which shows
the area usage according to the thermal conditions
(Fig. 3). The seating capacity of the benches is obviously
limited, so in case of warmer conditions (which can be
characterized by greater number of visitors) more and
more subjects had to take seats in the other sectors. On
the other hand, higher PMV values were associated with
sunny conditions and many people came into the area

to sunbathe. Furthermore the nature and extent of the
grassy sector permitted attendance to take place even
in greater bunches (Fig. 3). The relationship between the
PMV values and the attendance of the particular sectors
can be described statistically with Cramer’s V (V) and
with the Contingency coefficient (C). According to these
two statistical measures, the relationship is significant (a
= 0.00) and moderately weak (V=10.212 and C=0.391).

The markers showing the visitors’ locations (2448 on
the whole) on the area map can be colored according to
any of the recorded subjective characteristics (e.g. cloth-
ing, activity, age, gender or position) with the ArcView.
This method is very suitable to illustrate the results of
the statistical tests using C and V values (Table 1). The
relationship between the visitors’ clothing and the at-
tendance of the mentioned sectors is significant, but
not strong. The passive and active subjects’ area usage
shows remarkable differences supported by the moder-
ately weak C and V values, due to the more active sub-
jects preferring the pavement for walking and the large
grassy area for playing. Nearly all of the elderly (old and
middle aged) subjects sat on the benches or stayed on
the pavement and nearby. There was only a slight differ-
ence in the spatial usage of the study area according to
the gender of the visitors, as the values of the C and V
are very low (Table 1). The shading conditions provided
by the selected sectors showed the best correlation with
the spatial usage of the area (V = 0.415 and C = 0.506)
due to the given sub-areas having different vegetation
and exposure to the sun.

4, Significance of the investigation design and
the ArcView program

The presented study consisted of a preliminary survey
of the sample area, meteorological measurements near
the site (environmental monitoring) and simultaneous
observations of the visitors (human monitoring). This in-
vestigation design is very useful for the thermal comfort
examination of a small urban square, since in a relatively
short time a lot of information can be obtained by us-
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ing tables of personal characteristics in each half hour.
By recording the visitors’ exact spatial locations besides
their personal characteristics, we had wide-ranging pos-
sibilities for the data processing and the representation
of the results. It is important to note that the presented
observation method can cope only with “resting place
conditions” and mainly sedentary visitors, as marking
the spatial position of too many active subjects can not
be accomplished.

Data were integrated with ArcView as digitization of
the subjects’ exact locations required this geoinformati-
cal application. All data derived from the environmental
and human monitoring were joined to the markers sign-
ing the individuals according to their ID numbers as well
as the certain half-hour periods. The resulting format fa-
cilitated the data analysis. The presence can be showed
on the whole or can be separated and presented accord-
ing to any of the objective or subjective parameters.
Consequently, the spatio-temporal presence of certain
groups, additionally the attendance of particular sub-
areas in accordance with the meteorological conditions
became easily to analyze. The software facilitates selec-
tion of visitors for further descriptive and inferential sta-
tistical treatment, on the basis of the individuals’charac-
teristics, or on the basis of their locations.

Fig. 3 clearly illustrates the benefits of a map con-
structed with geoinformatical software in terms of the
interpretation of statistical results. Graphs combined
with these area usage maps are more expressive than
the pure statistical measures (commonly used by theo-
retical sciences) without graphical illustrations. It is es-
pecially important in the course of discussion with urban
planners and civic designers aiming to construct more
comfortable urban areas. The importance of the topic
is obvious, as the efficiency, well-being and health of
citizens are positively (or negatively) influenced by the
thermal comfort conditions, so by obtaining and main-
taining comfortable conditions urban life quality will be
enhanced (Mayer, 2008). The adopted methods can be
extended with interviews, questionnaires, as well as with
mobile meteorological measurements. Processing such
data with ArcView has additional inherent opportunities,
and could be adapted by experts working in the field of
applied urban climatology.

5. Conclusion

This article described the methodology and some
representative results from an outdoor thermal com-
fort study carried out in the center of Szeged. The study
design proved to be appropriate to record a lot of sub-
jective information about the visitors. Measurement of
the climate parameters on the site with simultaneous
human monitoring makes it possible to look into the

connections between the area-climate-human attitude
complex. These results are important to reveal beneficial
coherences which can be used in the process of urban
planning - civic designing.

Acknowledgements

The research was supported by the Hungarian Scien-
tific Research Fund (OTKA K-67626). The authors wish to
give special thanks to M. Venter, E. Csutor, T. Gal, A. Samu
and E. Tanacs who took part in the social surveys.

References

Hoppe, P, 2002: Different aspects of assessing indoor
and outdoor thermal comfort. Energy and Buildings 34,
661-665.

Knez, I., Thorsson, S., 2006: Influences of culture and
environmental attitude on thermal, emotional and per-
ceptual evaluations of a square. International Journal of
Biometeorology 50, 258-268.

Mayer, H., 2008: KLIMES - a joint research project
on human thermal comfort in cities. Berichte des Me-
teorologischen Instituts der Albert-Ludwigs-Universitat
Freiburg, 17, 101-117.

Nikolopoulou, M., Steemers, K., 2003: Thermal com-
fort and psychological adaptation as a guide for design-
ing urban spaces. Energy and Buildings 35, 95-101.

Thorsson, S., Lindqvist, M., Lindqvist, S., 2004: Thermal
bioclimatic conditions and patterns of behaviour in an
urban park in Goteborg, Sweden. International Journal of
Biometeorology 48, 149-156.

NoémiKéntor  Agnes Gulyas Lilla Egerhazi

Janos Unger
unger@geo.u-szeged.hu

Department of Climatology and Landscape Ecology,
University of Szeged, Hungary

ISSUE NO. 35 MARCH 2010

INTERNATIONAL ASSOCIATION FOR URBAN CLIMATE



