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Urban Planning & Noise Rating Systems 

Embedded parks in Q‐Zones (WP 1.2) 

Objectives:  

Identify boundary conditions and maximum noise  

gains for parks embedded in Q-Zones (zones in inner city  

where only quiet low emission vehicles are tolerated)  

 

Technical Tasks: 

 Evaluating the existing noise levels in  

different parks of European cities 

 Determination of the influence of  

local parameters  
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Identify Boundary Conditions 

Determination of the influence of local parameters 

Type A: Local source related parameters: 

 size of park areas 

 range of noise sources 

 size of the projected surrounding Q-Zone 

 

Type B: Local area related parameters (considered at a later stage): 

 nature of the surrounding areas  

 methods of accessing the area 
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Local parameters Variation 

Zone size Small large 

Fees (€) 0 1 2 ban 

Percentage LNV ownership  

inside Q-zone 
1 % 20 % 100 % 

Percentage LNV ownership 

external (countrywide) 

 

1 % 5 % 20 % 

Investigation of different traffic scenarios for evaluation of source 

related parameters  

Identify Boundary Conditions 
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How to demonstrate effects on noise 

situation 

Considered parameters for evaluation of the existing noise levels in 

parks: 

 Average day/evening-time noise level (Lde) in the park, based on grid 

calculations (10 x 10 m²) 

 Noise distribution within a park (area [m²] affected by noise  

[1 dB-classes]) 

 “Capacity” of embedded park (“capacity” is defined as size of area 

with av. LDE 10 dB lower as surrounding (defined as area, which 

residents can reach within 5 min walk/400 m distance) 
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Considered parameters for evaluation of the existing noise levels within 

the Q-zone and test site: 

 Number “highly annoyed people (HAP)” per building and HAP for 

each scenario (single number value for Q-zone and test site) based 

on “Improved noise score model for indoors” published in Deliverable 

D2.2.2 (WP 2.2) and therefore 

 Lden´ based on: 

 Lden at the most exposed facade of each residential building  

 Lden at the “quietest” facade of each residential building 

 “Ambient noise” for Lden corrections  
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How to demonstrate effects on noise 

situation 
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Corrections to Lden 

AQIdenden LLLLL '
mopeds etc. 

ambient noise 

quiet facade 

insulation, spectrum 

temporal fluctuations 

1 

2 

3 

4 

5 

ERF 

annoyance 

ERF = exposure-response function by Miedema and Oudshoorn (2001) 
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Corrections to Lden 

implemented into  

software 

Excursion: Refined method for annoyance at home 
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Example: Location test site Bratislava 
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dB(A) Park Q-zone Test site 

Lde(av) 63,2 69,7 70,4 

Noise situation within test site Bratislava 

(status quo) 
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Noise situation within the Park for different 

traffic scenarios  
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Noise situation within the Q-zone and 

test site for different traffic scenarios  
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Excursion: Number of people highly annoyed 

no residents/building 
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Recommended calculation procedure: 

Step 1 Quantification of the number of persons exposed to certain noise 

levels (for each scenario)  
Remark: We use refined Lden´ according refined noise score model 

Step 2 Preparation of the cost factor table by increasing the cost factor 

according to the assumed country-specific GDP per capita growth 

for each year of the analysis 
Remark: In order to ensure a uniformity of approach across the selected test sites  

a single country factor will be used 

Step 3 Calculation of impacts (multiply percentage of highly annoyed 

persons by number of persons exposed) and costs (multiply cost  

per person by number of persons exposed) for all scenarios 

Step 4 Subtraction of total costs for the Do-Something cases from  

Do-Minimum case (base case) 

Step 5 Reporting of costs and impacts  

(change in number of people highly annoyed) 

Excursion: Noise costs based on CBA 
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Central values for noise exposure in Euros (2010) „factor costs per person exposed“ 

Lden  

Germany 
2002 

Germany 
2010 

Slovakia 
2002 

Slovakia 
2010 

Sweden 
2002 

Sweden 
2010 

UK  
2002 

UK 
 2010 

Total 
Average 

Ger, Swe & UK 
Average 2002 

Ger, Swe & UK 
Average 2010 

51 10 13 2 Not known 11 14 11 14 10 11 14 

52 19 24 4 Not known 22 28 21 26 20 21 26 

53 29 37 5 Not known 33 43 32 40 30 31 40 

54 39 50 7 Not known 44 57 43 54 40 42 53 

55 49 63 9 Not known 55 71 53 66 50 52 66 

56 58 74 11 Not known 66 85 64 80 60 63 80 

57 68 87 13 Not known 77 99 75 94 70 73 93 

58 78 100 14 Not known 88 114 85 106 80 84 106 

59 88 113 16 Not known 99 128 96 120 90 94 120 

60 97 124 18 Not known 110 142 107 134 100 105 133 

61 107 137 20 Not known 120 155 117 146 109 115 146 

62 117 150 22 Not known 131 169 128 160 119 125 159 

63 127 163 23 Not known 142 183 139 174 129 136 173 

64 136 174 25 Not known 153 197 149 186 139 146 185 

65 146 187 27 Not known 164 212 160 200 149 157 199 

66 156 200 29 Not known 175 226 171 214 159 167 213 

67 166 212 31 Not known 186 240 181 226 169 178 226 

68 175 224 32 Not known 197 254 192 240 179 188 239 

69 185 237 34 Not known 208 268 203 254 189 199 252 

70 195 250 36 Not known 219 283 213 266 199 209 265 

71 259 332 48 Not known 291 375 283 354 265 278 353 

72 275 352 51 Not known 309 399 301 376 281 295 375 

73 291 372 54 Not known 327 422 319 399 298 312 397 

74 307 393 57 Not known 346 446 337 421 314 330 419 

75 324 415 60 Not known 364 470 355 444 331 348 442 

76 340 435 63 Not known 382 493 372 465 347 365 463 

77 356 456 66 Not known 401 517 390 488 364 382 486 

78 373 477 69 Not known 419 541 408 510 381 400 508 

79 389 498 72 Not known 437 564 426 533 398 417 530 

80 405 518 75 Not known 456 588 444 555 414 435 552 

81 422 540 78 Not known 474 611 462 578 431 453 575 

Excursion: Noise costs based on CBA 
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Excursion: Noise costs based on CBA 
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Comparison of Scenarios 
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 CBA S16 S17 S18 S19 S20 S21 S22 S23 S24 S25 S26 S27 S28 S29 S30 
  base case                             

 Q Zone none large small none large none large 

 Fee  [€] none ban 1 2 ban 1 2 none ban 1 2 none ban 1 2 

 Inside LNVO 0,01 0,05 0,2 1 

 External LNVO 0,01 0,05 0,2 
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Conclusions for Bratislava 
 

 Average day/evening-time noise level (Lde) in the park could be 

reduced by maximum 3 dB(A) 

 “Capacity” of the embedded park could increase from 3 % to 

maximum 30 % of the park area. 

 The maximum reduction of HAP can be expected by 226 or 10  % 

 In total: limited improvements compared to the strict measure 
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Reasons for limited improvements 
 

100 % LNV within Q-zone    

 The analysis of highly affected residential homes 

shows, that most of the buildings were affected by 

roads outside the Q-zone; therefore the decrease of 

HAP is limited 

 The Lde within the park is strongly influenced by a 

main road outside the Q-zone, therefore the 

background noise from the surrounding road 

network inhibits further improvements 

 The average Lde of the Q-zone without any traffic 

inside the Q-zone is approx. 54 dB(A) and thereby 

only 5 dB lower than the base case. 

 Considering the fact, that in all scenarios only traffic 

work from passenger cars were replaced by low 

emission car traffic (no improvements on trucks), the 
noise reduction is limited by approx. 3 dB. 

Base case    

Road net 
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Results from test site Essen 
 

 Average day/evening-time noise level (Lde) in the park could be 

reduced by maximum 2.8 dB(A) 

 “Capacity” of the embedded park could increase from 0 m² for the 

base case to maximum 7700 m² (7 % of the park area). 

 The maximum reduction of HAP can be expected by 469 or 6  % 

 In total: limited improvements compared to the strict measure 

Test site Essen Base case noise level Ldeav Background noise level 
Ldeav 

Potential of noise reduction  
(based on Ldeav) 

park area 63.3 dB 59.9 dB 3.4 dB 
small Q-zone area  incl. park 63.0 dB 57.5 dB 5.5 dB 
large Q-zone area incl. park 62.7 dB 58.3 dB 4.4 dB 
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Results from test site Essen 
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City of Stockholm City of Essen City of Bristol City of Gothenburg 

Söderlingska 

Trädgården 

Vasaparken 

Trädgårds-
föreningen 

Castle Park 

Park Stadtgarten 

Final recommendations will follow  
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Contact: Markus Petz  

 

Thank you for your attention 

ACCON GmbH 
Gewerbering 5 
86926 Greifenberg / Germany 
 

Phone: +49 8192 99 60-12 
 

markus.petz@accon.de 
www.accon.de  
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