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I ANIMADynamicnoisemaps
Traditional vs Dynamic noise maps

Traditional Dynamic
noise maps noise maps

Noise exposure at all
locations where people
spend time

Noise exposure only at
residential locations

Assume that people stay
at their homes for the
whole day (24 hours)

Daily mobility patterns
of population

Census population Synthetic population

Illustration source: Model Task Force Meeting November 29, 2007 Activity-based Modeling from an Academic Perspective Transportation Research Center (TRC) Dept. of Civil & Coastal Engg. University of Florida Siva Srinivasan
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I ANIMA Dynamic noise maps
Methodology

Daily mobility Aircraft noise contour Calculation of
patterns of population modelling dynamic noise maps

Spatial and temporal

Calculated noise levels at
each location

Household Travel Survey Noise model - SONDEO

Digital services (mobile
phones, smart phone apps, ECAC Doc 29
social networks, etc.)

Estimated number of

people annoyed by noise
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Ljubljana airport case study

Ljubljana Joze 20 km northwest > 1.8 million
Pucnik Airport of the Ljubljana passengers in 2018
— - —
— N —
The largest single runway > 35,000 aircraft
international 3,300 m long operations in 2018
airport in Slovenia
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I ANIMA Dynamic noise maps .
Ljubljana airport case study

ICAQaircraft | Day | _ Evening | Night
A D

type code A D A D

3586 4674 1284 522 445 117
B 1302 1542 587 434 305 219
875 1116 305 101 85 48
796 855 79 19 0 0
505 633 137 88 100 21
A320 LY 249 262 263 22 29
367 416 84 40 5 0
328 2 3 401 80 8
[ A320 [EEEEL 118 72 60 148 162
369 214 158 350 110 74
66 311 253 6 1 1
289 278 2 12 0 1
239 263 30 6 0 0
[ swa [T 260 211 5 0 0
110 110 132 130 0 2
e ¥ " P S 2709 2868 763 613 119 111
: ok N ARE 20k ‘ 11973 13909 4362 3050 1420 793
Departure (blue) and arrival (red) routes (source: OpenSky, Google Earth) Flight statistics per aircraft type and time of day
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I ANIMA Dynamic noise maps B
Ljubljana airport case study

1

Average hourly distribution of

aircraft operations for year 2018 ‘

Number of operations

S =N Wk U XX OO

1 234567 8 9101112131415161718192021222324

Hours

Real Estate Register and

Building Cadastre data
- (source: GURS

https://egp.gu.gov.si/egp/,

validity date 22.08.2020)
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I ANIMA Dynamic noise maps B
Daily Passenger Mobility Survey

Statistical Office of the Republic of Slovenia m

Work
(commuting)

Ve

5871

Data collected during the last two weeks in Going to work

September and in October 2017

\_ ) Jei=dh =1 Business or official errands, business trip up to 640
( ) business 300 km

Equal distribution of working and non-working days NI Going to school, faculty (education facility) 989

p Driving / picking up/ accompanying a child or 2339
Residents aged 15—84 (o Els b other person
Shopping Visiting stores 3544

Visiting friends/relatives, going out to eat or 8620
drink, recreational activities (indoor or
Leisure outdoor), hobbies, walking a pet, working in the
garden, sightseeing, visiting cultural or sport
events.

Health  treatment, personal care (e.g. 2192
Personal hairdresser), services (e.g. car maintenance),
business going to the bank, post, religious activities (also
funerals).

7’
.

N
J

The number of respondents was 8,842

4 )

1,355 (15.3%) survey participants stayed at home
on a selected day

7,487 persons made 24,195 trips (3.2 trips per day)

Description and frequency of trip purposes
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I ANIMA Dynamic noise maps B
Daily Passenger Mobility Survey

Work (commuting) Education
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Daily number of trips by trip commencement hour and purpose (source: SURS https://www.stat.si/statweb)
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I ANIMA Dynamic noise maps - N
Results

2.9%T  10% 4

)

40 : Refg(‘ence scenari9>< Dynam&'c scenario
Reference — Dynamic > 0 Statistics | | | |

< 30 Overestimated! NPA NPHA yi’{ NPHSD NPA NPHA| | NPSD | NPHSD

A 7

% Mean | 5430 158 | 92 | 5588 158 | 91

O

% Median | 5435 | 589 | 156 | 90 | 5588 | 530 | 155 | 90

ot

O

= .

5 -20 | Reference —Dynamic <0 Min | 4756 | 408 | 33 | 19 5058 | 386 | 37 | 22

230 Underestimated!

-40 Max 6227 | 810 | 301 | 174 | 6226 | 700 | 288 | 167
Location

Range | 1471 | 401 | 268 | 155 | 1168 313 | 251 | 145

Difference in number of people

. . Standard
annoyed by noise per location

oo )202 | 53 | 43 | 25 | 193 | S0 | 43 | 25
)4

e Results based on 1000 iterations
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Conclusions
iThe number of people annoyed by noise increases by 2.9% compared to Reference scenario j
:The number of highly annoyed people decreases by 10% compared to Reference scenario :
iThe number of people annoyed is either overestimated or underestimated j
iSIeep disturbance indicators do not differ significantly between the two scenarios j
110.1% of people living within the Ly, 37 dB noise contours are not annoyed by aircraft noise j
114.4% of people living outside the Ly, 37 dB noise contours are annoyed by aircraft noise j
iThe results must be validated in urban areas that are more diverse in terms of land use j
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I ANIMA Dynamic noise maps
Further developments

Airport Air navigation

Citizens L. . .
authorities service providers

Encourage active public Adopt and take advantage Air traffic assignment
involvement of these new technologies based on DNM concept

Optimising the distribution
of aircraft on arrival and
departure routes

Participation in daily Conduct more detailed
mobility surveys and more frequent surveys

Use dedicated applications
that can collect data on
people’s movements

Improve communication Decision support tool to
with the residents reduce noise impact

Policymakers — include DNM concept in regulatory frameworks
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Thank you for your attention!

Contact:
Dr Emir Gani¢, Research Associate

University of Belgrade
Faculty of Transport and Traffic Engineering
Division of Airports and Air Traffic Safety

e.ganhic@sf.bg.ac.rs

\

This work has been achieved in ANIMA, a project that has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 769627. The authors would like to express their gratitude to the Ljubljana airport, Statistical Office of the
Republic of Slovenia, and Surveying and Mapping Authority of the Republic of Slovenia for providing the data necessary to conduct this research.
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