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Past and future evolution of nighttime urban cooling by suburban cold air drainage in Aachen
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 watersheds, dashed lines: valley axes, grey: urbanised area in the city of Aachen, rectangle: special investigation area 
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Fig. 5 Changes in nocturnal cooling. a: differences between ‘worst case’ scenario and ‘best case’ scenario 3 h after evening  cooling 
begins, b: differences between ‘best case’ scenario and 2010 situation 3 h after evening cooling begins, c:  differences 
 between ‘best case’ scenario and 2010 situation 1.5 h after evening cooling begins

Fig. 6 3 m-2 s-1] in the Kannegießerbach Valley for the situation in 1810 (a), 1910 (b) and 2010 (c).
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a

b

b

c

c

Fig. 7 3 m-2 s-1] in Kannegießerbach Valley for the present situation (2010; a), a ‘worst case‘ scenario (b) 
and a ‘best case‘ scenario (c).

a b c
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Fig. 8 Location of reference areas in the Kannegießerbach Valley (legend as in Fig. 2) for data presented in Tab. 1 and as  discussed 
in the text
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1   Brüsseler Ring Meadow 2.2 1.7 2.0 1.8 2.1 2   Kannegießerbach Meadow 2.6 2.1 2.3 2.2 2.4 3   Goethestraße Car park 3.1 2.6 2.6 2.6 2.4 4   Altes Klinikum Park 3.1 2.6 2.7 2.6 2.6 5   Schillerstraße Public space 3.3 2.8 2.7 2.8 2.6 6   Goethestraße Public space 3.4 2.9 2.8 2.8 2.6 7   Central Station Railway track 3.2 2.6 2.4 2.4 2.3 8   Südstraße Courtyard 3.4 2.8 2.6 2.5 2.5 9   Boxgraben Public space 3.6 3.0 2.7 2.7 2.6 10 Kasernenstraße Courtyard 3.6 2.8 2.5 2.5 2.3 11 Franzstraße Public space 3.6 2.9 2.8 2.9 2.5 12 Krankenhaus Park 3.6 2.8 2.3 2.4 1.8 13 Stadttheater Public space 3.7 2.9 2.5 2.6 1.7 14 Wirichsbongard Public space 3.6 2.8 1.8 2.0 1.0 

Tab. 1 Modelled cooling for 3 h after evening cooling (K) begins for reference areas in Kannegießerbach Valley. Results for 
different land use patterns connected to different urban development phases
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1   Brüsseler Ring Meadow 11.4 16.8 16.5 20.8 11.9 2   Kannegießerbach Meadow 10.2 17.6 19.2 20.0 12.0 3   Goethestraße Car park 5.0 20.1 23.7 25.9 5.1 4   Altes Klinikum Park 7.5 9.0 14.6 8.0 9.9 5   Schillerstraße Public space 5.1 11.5 15.4 29.8 13.8 6   Goethestraße Public space 7.9 25.8 26.5 25.2 23.3 7   Central Station Railway track 7.1 14.7 13.9 9.1 12.6 8   Südstraße Courtyard 6.2 18.0 17.5 17.2 15.8 9   Boxgraben Public space 8.2 28.2 16.6 22.8 15.8 10 Kasernenstraße Courtyard 4.8 19.8 11.6 9.0 10.6 11 Franzstraße Public space 4.3 24.2 17.6 20.6 17.1 12 Krankenhaus Park 5.6 8.9 5.3 5.7 3.1 13 Stadttheater Public space 1.1 20.7 11.6 12.4 7.2 14 Wirichsbongard Public space 4.4 25.4 12.4 13.7 3.3 

Tab. 2 Modelled cold air volume f low for 3 h after night time begins (m³ m-2 s-1) for reference areas in Kannegießerbach 
Valley. Results according to Table 1
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Fig. 9 
line: main watershed of Aachen basin)

(K) 
 (K) (m3 m-2 s-1 (m3 m-2 s-1e / d) A1 2.6 0.7 1.9 9.4 2.5 6.9 (176 %) B1 2.9 2.7 0.2 10.5 9.7 0.8 (8 %) C1 2.0 2.0 0.0 7.2 7.1 0.1 (1 %) 

Tab. 3 Modelled cooling (K) and cold air volume f low (m³ m-2 s-1) 3 h after night time begins for reference areas of cold air 
transfluence in Aachen. Results of two model runs with cold air transfluence enabled (e) and disabled (d).
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