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Summary 

It is a well known fact that urban canyons produce microclimate conditions that might alter 
considerably the energy consumption of buildings, and also the thermal conditions at the 
streets. In this work, simultaneous climatic measurements at different places in Valparaiso 
were performed. The experimental data was analyzed looking for correlations from the 
differences in climatic variables at various points and geometric and materials construction 
parameters. Due to the low latitude of Valparaiso, the dependence of climatic conditions 
on the proportion of sky that was visible from a center point in the canyon was relatively 
strong. Also, this produced a strong correlation between the proportion of visible sky and 
the radiant temperatures of the surfaces. 

The obtained correlations were stronger between air temperature and relative height, 
and between air temperature and height to width ratio of the street. The continuity of the 
urban canyon was also a parameter to take into account. 

The results could be integrated in a simple model to obtain the microclimatic 
conditions, from the climatic variables at a meteorological station, in order to perform 
a more accurate prediction of energy consumption of buildings facing this urban canyon, 
and also the real climatic conditions at the street level.  
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1 Introduction 

The built surroundings and the urban context influence the well-being of the inhabitants of 
the city and the energy consumptions in the buildings, due to their influence in the urban 
microclimate. Urban canyons might produce microclimate conditions that alter the thermal 
conditions at the streets, and affect the energy consumption of buildings. With respect to 
the geometry, the typical structure of the canyon favors the diminution of the radiative 
cooling. It causes warming up of the air during the night whereas the solar obstruction 
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might produce a relative cool air during the day. In the places of the city with low sky 
visibility, the ventilation diminishes and increases thus its temperature during the night, 
especially in those spaces constituted by buildings of commerce or offices. If the section of 
the canyon has a great sky visibility, it facilitates a greater wind in the interior. If the 
section presents a smaller sky visibility (bigger relation H/W), there is a minor variation of 
daily temperature. 

In this work, we investigate experimentally the urban canyon effects in a medium 
size city, Valparaiso, and try to correlate these effects with simple, architectural 
coefficients giving the geometric and material description of the urban fabric. 

2 Valparaiso study 

The city of Valparaiso (Chile), located at 33°03′S, 71°37′W, is a mature city that develops 
new zones of urban expansion on the territory and densification of its present urban fabric. 
The attention has concentrated on the zone of greater built density, located at the zone of 
the city near to the sea (figure 1) 

 
Fig. 1 Plan of Valparaiso, and perspective from the North. The circle points to the studied zone. 

It has been done a study of the urban microclimate and the relations between location, 
context and urban morphology of the zone of greater density built in the city of Valparaiso 
(Indicated in Fig. 1). An urban zone characterizes itself by the topographical conditions of 
its location, the space forms and the program of the constructions (Carrasco, 2009). It is 
described, synthetically, by the characteristics of the studied zones (Fig. 2). 

The following Morphologic Descriptors are used to characterize the cases of study 
(fig 3):  

1) Sky View Factor (SVF): For its determination in this investigation, 
a bidimensional procedure from the photographic image of fish eye is considered that 
shows the sky of the place. Diverse studies consider this factor like determinant of the 
climate of the urban space.  

2) Relative Height Factor (RHF): A place can be higher or lower than its immediate 
surroundings. This factor is defined to consider the possible influence of the surroundings 
in climate occurring of a place: it corresponds to the relative relation between the place and 
the surroundings expressed in his comparative condition of heights and exhibition. For its 
calculation the following expression is used: 

Relative Height Factor = atan (height/distance)/90° (1) 
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3) Relation Height/Wide (H/W): The quotient between the average of the height of 
the facades of the place and the width of the space or street is considered. Some studies 
define this parameter like remarkably related to the temperature of the air. 
  
 

 

 

Fig. 2 Images of the cases considered in the zone of study. 
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Fig. 3 Graphical Description of the descriptors Relative Height Factor of (RHF) and Sky View 
Factor (SVF) for the cases of study (the measurement point is indicated). 
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The air temperature has been measured simultaneously at different points (at the case 
studies notes), and at different times. 

With respect to the temperature of the air (Fig. 4), it is appraised that this one is 
smaller when the Relative Height Factor RHF is smaller. In the zone a correlation between 
the temperature of the air and the Relative Height Factor FRH is stated. For instance, the 
observed tendencies are that air temperature at 14 h. diminishes 1.2 ºC each -0,1 of unit of 
Relative Height Factor that falls. Also it is stated that the temperature of the air is smaller 
when relation height/wide (H/W) is bigger (Fig. 5). In this case, the observed tendencies 
are that air temperature at 14 h. diminishes 1,2 ºC per unit of height/wide (H/W) that 
increases. Also, the amplitude of the variation of air temperature was higher for larger sky 
vision factor (Fig. 6), and smaller for larger H/W ratio (Fig. 7). 

  
Fig. 4 Dependence of air temperature on the relative height factor. 

 
Fig. 5 Dependence of the air temperature on the high/wide ratio. 
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Fig. 6 Amplitude of the air temperature changes (difference from its value at 14 h minus the value 

at 10 h), as a function of the relative height factor. 

  
Fig. 7 Variation Temperature of the air with respect to descriptor H/W.  

3 Conclusions 

 It has been stated that the morphologic characteristics of an urban zone do not 
completely determine the microclimatic behavior of a place, but they define tendencies. 
The microclimatic aspects, in turn, determine the comfort sensation at the exterior places, 
and influence the energy consumption of buildings. Our experimental study shows the 
microclimatic effects of the urban canyons on a medium sized, near-mediterranean 
climatology city as Valparaiso. It emerges the significance of some parameters as the sky 
vision factor, the relative height factor, and the height to wide ratio of the urban canyon. 
The continuity of the canyons is also important in lower density urban fabric. 

5 



Central Europe towards Sustainable Building CESB10 Prague 
Quality of Internal and External Environment 

6 

Acknowledgements 

To the University of Valparaiso and the Ministry of Education (Chile) for Mecesup UVA 9901, and 
project DIPUV 40/05 (University of Valparaiso). To  its collaboration and supported in the 
elaboration of this investigation. Also, thanks are given to Spanish MICINN for partial support. 

References 

[1] CARRASCO-ALDUNATE, C. Morfología y microclima urbano. Análisis de la forma 
espacial y materiales como modeladores del microclima de tejidos urbanos mediterráneos 
costeros. El caso de la ciudad de Valparaíso. PhD. Thesis, Universitat Politècnica de 
Catalunya (UPC). España 2009 


	Summary
	Keywords: Urban canyon, urban microclimate, sensitivity

	1 Introduction
	2 Valparaiso study
	3 Conclusions
	Acknowledgements
	References


