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Background #1:  
History of Frankfurt Airport expansion 

 1997  Announcement: Request of airport expansion. 

  4th runway, 200'000 additional flights p.a. 

1998 ς 2000  Mediation group. One of the agreements: 

ü Night flight ban between 11pm - 5am  
after opening of the 4th runway 

2001 ς 2007 Regional Planning and Zoning Procedures  
ü Construction of the new runway Northwest 
ü 17 flights 11pm ς 5am; 133 flights 10-11pm, 5-6am 

Č Public debate: 'violation of mediation agreements 
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 04/2011  NORAH Study - commissioned by the  

 - 12/2015 Environment & Community Center (UNH),  
  a wholly-owned subsidiary of the federal state of Hessen 

10-11/2011 4th runway opened   &   night flight ban introduced 
 (ban: voluntary till 03/2012, court decision confirms in 03/2012) 
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Work-Packages of the NORAH study 

WP1: Annoyance  
& HQoL 

WP2:  
Health  

WP3: Children's 
cognition, HQoL 

WP0: Acoustics 
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Autonomic,  
physical  

stress reactions 
(e.g. raised blood pressure) 

Conceptual Model: Stress model 

Transportation noise leads to stress, chronic noise can jeopardise health  

Sound 

Sleep 
disturbances 

Daytime disturbances 
Performance deficit 

Annoyance 
Quality of life 

acute 

chronic 

Risk of chronic diseases: 
cardio-vascular diseases 

depression 

Reduces  
Coping  
capacity 

Transportation Sound: Level, 
Number of events, Time of day 

Changes of exposure? 
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Surveys in NORAH WP 1  
referring primarily to aircraft noise 
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Study Airport 2011 2012 2013 Sample N 

Panel Frankfurt x x x 3 508 taking part in all waves 

 
Cross-

sectional 

Berlin-Brandenburg x 5 548 

Cologne/Bonn x 2 955 

Stuttgart x 1 979 

Stratified random sample 
within 40 dB Lday/ night contours 

Telephone interviews  
(optional: online) 

Åannoyance, disturbances  

Åhealth-related quality of life 
(physical, mental) 

Ånon-acoustical factors 

Åsocio-demographic 

Acoustical calculations 
LpAeq, Lden, LAmax, NAx 

Å aircraft 

Å railway  

Å road traffic 

according to German  
noise calculation models 

 4th runway 
 night curfew 
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Results 
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FRA Panel:  
Change in continuous sound levels 2012 ς 2011  

ÅLpAeq,24hrs has changed  
mostly  between  ± 2 dB 

ÅOutliers are between   ± 6 dB 

ÅExtreme values between   ± 14.5 dB 

ÅLnight (10pm ς 6am) has changed  
mostly between   ± 2 dB 

ÅOutliers are between   ± 6 dB 

ÅExtreme values betw.   ± 12-13 dB 
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M = - 0.3 dB (SD = 2.0) 

M = - 0.6 dB (SD = 2.0) 

24 hrs 

Night  

2011: Range in LpAeq,24hrs: 36 ς 61 dB 

2011: Range in Lnight :  < 35 ς 57 dB 
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%HA at Frankfurt Airport: 
NORAH 2011ς13 versus RDF 2005 

FRA 

RDF study  

2005  

LpAeq,06-22h in dB 
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FRA =  NORAH - Frankfurt : 2011 |  2012 |  2013  

 

 

RDF  = Aircraft  Noise Study, Frankfurt, 2005 
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%HA ς  
all NORAH airports versus RDF 2005 

FRA =  NORAH - Frankfurt: 2011 |  2012 |  2013  

CGN =  NORAH - Cologne/Bonn 

BER =  NORAH - Berlin-Brandenburg 

STR =  NORAH - Stuttgart  

RDF  = Aircraft  Noise Study, Frankfurt, 2005 
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RDF study  
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FRA: Aircraft noise annoyance 2011 ς 2013 
Method: Multiple Indicator Latent Growth Curve Models (LGCM) 

2012/ 2013

expected 

2012/ 2013 

 2012  

expected 

2013 

 

2012  
2013 

expected 

2012/ 2013 

 

2012/ 2013

expected 

 'Decrease > 2 dB' (15%) 'Stable ± 2dB' (74%) 'Increase > 2 dB' (11%) 

Groups of  change in exposure   (LpAeq,24hrs ) 2012 versus 2011  

Annoyance scale: 

5: extremely  

4: very 

3: moderately  

2: slightly  

1: not at all  
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Annoyance in 2012/13 
a little bit lower  
than expected 

Annoyance in 2012 
slightly higher  
than expected, 

in 2013 mixed 

Annoyance in 2012/13 
higher  

than expected 

�X����Annoyance 

LpAeq,24hrs �W LpAeq,24hrs �W LpAeq,24hrs �W 

�X����Annoyance �X����Annoyance 
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