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5.3: Research on the Scenic Meaning of Rooftop Greening with Semantic 
Differential Measure and Join-count Statistics 
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Session Summary 
The objective of this study is to establish a method for quantitatively clarifying the 
effects of rooftop greening in improving the scenery. To define this method, an 
evaluation experiment was conducted using photographs of actual rooftop greening. 
Firstly, factors influencing the scenery were extracted using the repertory grid 
technique, which investigates the style in which the theme is explored, and then an 
evaluation experiment was conducted based on the semantic differential measure, 
which is a psychological estimation method, using the factors as the evaluation 
yardstick. Based on the results, a multiple regression analysis and a factor analysis 
were carried out in order to grasp the relation between the psychological evaluation and 
the scenery components. In addition, the photographs of the scenery were made into a 
mesh form, and the layout of greenery was quantitatively grasped utilizing Join-count 
statistics, which can calculate the degree to which two kinds of things are mixed within a 
space. With the above mentioned methods, we were able to quantitatively grasp the 
effects of rooftop greening in improving the scenery. 
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5.3: The Evapotranspiration of Greened Roofs and Facades 
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Session Summary 
The evapotranspiration of greened roofs and greened façades has the potential to 
significantly reduce the urban heat island effect. Additionally, the retention of stormwater 
dramatically reduces the peak load into combined sewer systems and prevents 
combined sewage release into surface waters. 
 
Real evapotranspiration (ETP) can be measured with lysimeters. We integrated 6 small 
units in two green roofs to measure the water content of the substrate. The system is 
continuously weighed by a computer which is connected to the internet. 
One of several measures of sustainable architecture applied at the Institute of Physics 
in Berlin-Adlershof is a façade greening system. This project includes permanent 
monitoring of water consumption from different plant species and the cooling effect of 
evapotranspiration that influences the energy balance of the building. Additionally, the 
plants provide shade during summer, while in winter time, when the plants lose their 
foliage, the sun’s radiation is able to pass through the glass-front of the building.  
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The experimental data from Adlershof and other projects has been used in conjunction 
with historical 5-minute precipitation data of the past twenty to thirty years to provide 
long-term simulations and predictions. Daily potential evapotranspiration data (PET) is 
also required to be included in this model. The long-term simulation of precipitation, 
PET and real ETP will be an important step to allow the transposition of real 
measurements to different climatic conditions and to determine the potential for 
stormwater retention function and cooling rate of green roofs and façades. 
 


