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2. APPLIED' U R B A N C L I M A T O L O G Y 

Applied urban climatology {Kuttler, 1996) is the science concemed wi th investigating 
aspects of urban cl imates relevant to planning purposes. The tasks of applied u rban 
climatology include the analysis, evaluat ion and modell ing of existing condit ions, and, to an 
ever increasing extent, p lanned situations. The purpose of such investigations is to give 
decis ion-makers in cities and communi t ies the guidelines they need as a basis for land 
utilization recommendat ions . In order to solve these problems, which are by no means always 
simple, a wide ränge of measurement and analysis tools are now available for use w h e n the 
need arises. 

3 . INVESTIGATION M E T H O D S 

Various techniques are used for urban cl imate investigations depending on the 
question in hand. These include field measurements , mathematical modell ing, infrared image 
analysis and wind tunnel tests. Tins article briefly discusses the problems of field 
measurements . 

Bo th stationary and mobi le measurement stations are used to gather data on relevant 
climate Clements such as dry and wet air temperatures , radiation components and air quality 
with as effective a coverage of the a r eaa s possible. 

As the effects of urban cl imates are especially pronounced in meteorological 
situations characterized by low wind and high radiation. measurements are mainly made in 
such condit ions. The main emphasis in urban climate studies is on recording the thermal 
behaviour of the city body and the resulting distribution of air temperatures , on investigation 
air composi t ion in t enns of the quality and quantity of trace substances and finding evidence 
for local wind Systems. Such wind Systems may arise as a result of the temperature differences 
be tween open and buil t -up areas and are referred to as country breezes (Barlag and Kuttler, 

1990/91). In an ideal case, these near-surface air movements , mainly intenni t tent and of low 
velocity, can be observed to flow towards the centre of the city centripetrally from all 
directions. The depth of penetration into the urban area also depends on the Ventilation 
Channels available. The quality of the air carried into the city from its surroundings is also a 
funetion of any prior contaminat ion wi th pollutants. Nonnal ly , investigations of these aspects 
are condueted over a period of at least one year using networks of special stations in areas of 
special climatic and air hygiene importance. However , i t must be remembered that even data 
gathered from such special networks initially only give an indication of condit ions at the actual 
Station sites. It is still necessary to evaluate these data in order to establish a connect ion to an 
area. Fixed-stat ion measurements can be related to areas using a mobi le measurement 
laboratory, nonnal ly a laboratory van. Fig. 1 shows a vehicle of this type operated by the 
Institute forEcology of Essen University. Germany. With the aid of Ulis velüele, it is possible to 
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Climate and air hygiene investigations for urban planning 

m e a s u r e i m p o r t a n t 
climatological and air hygiene 
p a r a m e t e r s w i th in a c lose ly 
m e s h e d n e t w o r k a l m o s t 
s i m u l t a n e o u s l y . H i g h - d e n s i t y 
data gathering produces results 
which allow for a well-founded 
interpretation. 

I n t h i s c a s e , a i r 
temperatures and humidity are 
m e a s u r e d , t o g e t h e r w i t h 
c o n c e n t r a t i o n s o f v a r i o u s 
substances (NO, N 0 2 , CO, 0 3 ) o n 
predetermined routes dur ing the 
test trip. In the case of longer test 
trips through large cities, it may 
be necessary to m a k e some 
chronological corrections to the 
data collected as t ime differences 
between the measurements may 
otherwise distort the results. With 
the m e t h o d s a v a i l a b l e , da ta 
corrected to one reference t ime 
form the basis for an area-wide 
assessment . The measurement 
results obtained can be used for 
g e n e r a t i n g s y n t h e t i c c l i m a t e 
function maps and for planning 
guideline maps based on them. 

Fig. I The mobile measurement laboratory van in action 

4 . S Y N T H E T I C C L I M A T E F U N C T I O N M A P S A N D P L A N N I N G G U I D E L I N E M A P S 

Applied urban climate studies are based on a large volume of data which must be 
processed in such a way that they can be used for planning purposes. Maps are an important 
tool in this respect as they are of considerable practical use to planners and al low the 
presentation of climatological and air hygiene data over an area (Barlag, 1993). Synthetic 
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climate function m a p s and planning guideline maps based on them create a spatial frame of 
reference for cl imatological and air hygiene values. These maps not only interconnect the 
individual data and present them in a more or less generalized form depending on the scale of 
the map but also contain assessments of bioclimatological and air hygiene values. In this way, i t 
is possible to dist inguish areas which are favourable and unfavourable in terms of climatic 
conditions. Fol lowing the performance of the investigations required, maps of this type can be 
prepared for any urban area and are an important tool not only for basic research work but also 
forurban planning decisions. 

In the nearfuture . it is expected that there will be an increasing demand for d a t a o f this 
type by urban planning authorit ies a iming for sustainable urban deve lopment wi th 
conservation of resources, especially in connect ion wi th the application of environmental 
impact studies. Fo r t i u s purpose, intensive cooperat ion and basic research work will be needed, 
especially with a view to developing standardized measurement methods for use throughout 
Europe. Initial contacts wi th some climatological institutes in other European countr ies have 
already been established. Work on the es tabl ishment of further contacts is in progress. 

R E F E R E N C E S 

Barlag, A.-B., 1993: Planungsrelevante Kl imaanalyse einer Industriestadt in Tallage. Essener 
Ökologische Schriften 1, Westarp-Wissenschaften, Essen. 

Barlag, A.-B. and IV. Kuttler, IV., 1990/91: The significance of country breezes for urban 

planning. Energy and Buildings 15-16,291-297. 
Kuttler, W., 1996: Aspekte der Angewandten Stadtklimatologie. Geowissenschaften 14, 2 2 1 -

228. 
Kuttler, W., 1997: Städtische Klimamodifikation. VDI-Berichte 1330 (Umwelt- und 

Klimabeeinflussung durch den Menschen IV), 87-108. 
Landsberg, U.E., 1981: The Urban Climate. International Geophysics Series, Vol. 28, New 

York. 

(Inger, J., 1996: Hea t Island Intensity wi th different meteorological condit ions in a med ium 
sized town: Szeged, Hungary. Theor. Appl. Climatol. 54,147-151. 

6 




