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Abstract

This projectis abouthow the relationship between house priaedvarious variables that describe
the house and its surroundinggn be modeledrromthis house price modedhetraffic noise is
examinedo see if noise lsany impact orthe house price anisohow big is his impact on the
house price.

The hedonic price method was useasethod todescribe the house prideor thehouse price

modeldata fromBBR, SVUR and noise data from the Danish Environmental Protection Agency

were usedThe variablesthatare usedn the modebdescribsthe structural characteristicghe

locationof the house, thsurroundings, and the environmantharacteristics

Through theproject of modelinghe besfitted modelthat coulddescribe the relationshietween

the house price and the variables, several different models have been tested. Models that have been
tested are simple linear and logarithmic. OLS regression and Machine Learning have also been used
to construct a model.

The besffitted model was found when using Machine Learning using Linear Regression. This
model had amccuracyof 73% which was significantly higher than the other motlels have been
tested. Based on this model, it is concluded that traffic mmesnot have angignificant effect on

the house price compared to #féect ofthe other variables.






Resume

Dette projekt omhandlghvordan man kan beskrive forholdet mellem huspriser og forskellige
variabler som beskriver husegalets omgivelser. Pa baggrund af denne husidel undersgges
trafikstajs indvikling pa husprisen og i hvor hgj grad tkafigj pavirker husprisen.

Til opstilling af en modelder kan beskrive huspriseanvendes husprismetoden (hedonic
regression). Til huspnmsodellen anvendes data fra BBR, SVUR og stgj data fra Miljgstyrelsen. Der
anvendes variablesom beskriver husestrukturelle karakter, husdbkation og omgivelser og

miljget.

Gennem opstilling af den bedst migpodel til at beskrive forholdet med husprisen og
variablerneer flere forskellige modeller blevet testet gennem projekt. Modeller og metoder som er
blevet testet, er simple linesere ogdatmiske modeller. OLS regression og Machine Learning er
ligeledes blevet anvendt til at opstille en model.

Den bedst model blev fundet ved anvendes af Machine Learning ved brug af Lineser Regression.
Denne model havde en ngjagtighed pa 788t var vaentlig hajere end de andre tekte

modeller. Pa baggrund af denne model er det konklydereafikstaj ikke har nogen veesentlig
betydning for husprisesammenlignet med hvilke indflydelse nogen af de andre variahle har






Preface

This thesis is a result of an endiimgny educationn Geoinformatics at Aalborg University in
Copenhagen. The thesis has been produced in the period from February 2020 to June 2020 and is
done by Katrine Valtersdorf Mgller.

Thefocusof thethesiswason how the relationship between house prices and different variables
could be explored and from ttageif traffic noisehas an impact on the hougeices that are plade
along a highway. Noisis something that all are affected by, but it can be difficult to relate to.
Through this proje¢cimodels have been madepot a valueonthe traffic noise and see have big an
influence the noise will haven a house price close asoad.

Through the wik of the thesis data from The Building and Dwelling Register (BB®jte Sales
and Valuation RegistéS5VUR) andthe Danish Environmental Protection Agency were used. |
would like to thank LyngbyTraarbaek municipality for providing data to the project gnaohks to
my supervisor Jamal for guidance through the project.

For citations of the literature thateused in this reporthe Harvard Method has been used. The
citations are also used for figuréables,and maps and if they do not have a referéhnisemy
production.

The repordoesnot containall the results of the models and all tables. This be found in the
appendix report angp files.

Terms of Reference

List of the abbreviations used in the report
-  BBR = The Building an®welling Register
- CPR = Civil Registration System
- SVUR =State Sales and Valuation Register
- OLS = Ordinary Least Squares
- GWR = Geographically Weighted Regression
- Lden = The average noise level in a day
- Lnight = The noise level in the night
- dB =Decibel
- VIF = The Variance Inflation Factor
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1 Introduction

In Denmarkthere is a big focus on the infrastructure and more highways, rajlamaysnore are
planned. The government wamnd have a good and effective infrastructure that connects Denmark.
The infrastructure is a help for the citizens to easier go to work andgisitnily and friends. A

good infrastructure is also good for themgmanies and the customers and helps the growth and
generate jobsThe government Isglans for more invesinentin better infrastructure. Creating new
highways, extend existing highwaysd makinghew connectiosin the cities(Stasministeret,
2020)This expansion of the infrastructure structure will create more traffic noise which is one of
the major inconveniences of the infrastructure. This could have a negative impacsomdbaded
areas.

Many people living in big cities or near thejorroads and railways are affected by traffic noise.
The properties close to the roads and people living in the cities are clynaffected by the noise.
Some more than others. In 2011 one out of threeg&an were bother by the noiseheday and
one out of five were disturbed by the noise in the nighiljz - og Fadevareministeriet, 2020a)

In Denmark many citizens are affected by traffic noise that exceeds the noise level for what is
healthrelated correty. In 2012 approximately 72300 howsesare affected by a noise level that is
more tharthe Danish Environmental Protection Ageidcg t h regueetmentl(Miljg - og
Fadevareministeriet, 2020b)

The noise has some negative impact on p&ipdalth and according tbeWorld Health
OrganizationWHO it can give, among other thiggheadache, sleep issussgessand
hypertension(Miljg - og Fgdevareministeriet, 2020b)

Besides the negative i mpact on peopledbs heal't
valuation and the commercial valuetbé surrounding property. Marcel Theebs stated in a
report of how traffic noise affects the house price:

fiProperties located along a road with heavy traffic are likely to sell for less than
comparable properties located elsewhere, while properties situated at very quiet locations might
even sell ak premium compared to other propertie§Theebe, 2004)

The biggest noise problem is the noise from the roads, where almost every third house is affected by
noise that is over the threshold value. To avoid this the government is working on noise strategies to
help reduce the noigeom the roads(Miljg - og Fadevareministeriet, 2020b)

This strategy focuses on helping the municipality in the work of reducing noise, as 9 out of 10
housesareplaced along a municipal roa@iljg - og Fadevareministeriet, 2020c)

The municipalities are working with the noise and trying to find solutions, so the noiss #iféect

people living close to the road as little as possible. The big cities need toaisk@lans that

show which panesthey haveand what initiatives they take to reduce the noise.

The strategieom theDanish Environmental Protection Agenitgve show that it can be socio

economic to reduce the road noise. By reducinghtige the inconvenience of the noise gets lower
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which is better for the healtRurthermorethe redution of noise also h&a positive effect on the
housing marke By reducing theoise housing prices will ris&he sngle-family house will rise a
bit more than 1 % pdB, while apartment will rise 0.5 % peiB. (Miljg - og Fgdevareministeriet,
2020c)

1.1 Problem statemenand Research questions

The price of a house can beplained using severaharacteristicselated to the house including

house quality, house properties, environmental characteristic)esutroundings. Some of these

will have and positive influencen the house price and some will have a negative influence. Traffic
noise is a negative effect when living in the cities or near a major road or railway. The valuation and
the commercial value of the surrounding properties will be affected by traffic Masee, this

study aims at finding answers for the following research questions:

To what degree house prices can be modeled &nchwnethod can baesedto explore the
relationship between different variables and house prices?

How can machine learning be used to create the house price model compared to standard house
price models?

Does traffic noise have an influence on property vallies8,how big an impact does traffic noise
how on house prices?
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2 Literature review

There have been many studié®at which impact noise from raihys, airports,and roads have on
the house price In this sectionsome of these studies will be presented with their approach and
results. These presented studies all have the same goal to see what intpaf@ictheise haon

the houserices,buttheyhavea different approach for the study. The hedonic methodbar

used in different ways in the studies.

A study done by Blanco and Flindél011)lookedat how road traffic noise affects the property
prices in three different areas in different parts of England. The areas pieksatla different in
location, with differences in the market and different in the types of property. In these three areas
they are comparing hedonic price coefficients for road traffic noise.

One of the differences in this study compared to other studies is that they are using a lot of socio
economic variables in the hedonic equatieor. the analyze they used the hedonic price method
with the use of the standard regression equation. To fendebt model they compared three
different functional forms of the function, linear, |@nd semiog. Which also is the main function
used in similar research. The sdog and log model gave the bdgted model.

This study gave some interesting tésabout how traffic noise has different effects on the different
urban areas in England. The use of the many ssrnoomic variables in the hedonic equation that
is related to the citizens living in the three different urban areas amffeted by tke similar

ranges of traffic noise showing a difference in the willingness to pay for lower noise for different
people in different areas. The study suggests that some people will pay a higher price for a property
that is in an area with higher traffic neikevels.

In London, where the property market is larger than in the two other Bigagigham,and Sutton
Coldfield, shows aNSDI of 0.45 % per dB increase. But in Birminghahere was no effect of the
noise level and in Sutton Coldfielthe NSDI wagositive, with a 5.8 % increase in the offer price
with a 10 dB increase in the noise lev@f.the variables that were tested in this study, the size of
the property, that is measuredfa floor area is the most important factor for the price. In Londo
and Sutton Coldfielélsothe number of rooms asimportant. The differences in the population
density did not hee any effect which w&sa bit unexpected for ther{Blanco & Flindell, 2011)

As was seen in the study by Blanco and Flin(9lL1)some people in some areas would pay a
higher price in an ardhere wasaffected byahigh noise level. A studgy Rich and Nielse(2004)

from Denmark has revealed the opposite. Here it wasrstiat there was a clear indication that
people would be willing to pay more to avoid areas with more nbisefocus of the studyasto

analyze the relatichip between willingnes$o-pay and annoyance. Thisassdoneby looking at

the NSDI sensibility with different noise caff levels.

In the studya noise assessment model for Copenhagen was created to see the cost of traffic noise
on property values. In ¢éhstudy they distinguish between the houses and apartments as they have
differentprivilegesand using a ncetinear hedonic regression mod€he final model was found

with the use of the BeCox function, as it is flexible and contains a e#yiof functions.
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One of the outputs of the study shows that the accessibility variables have a big effect on the
estimated pricelhe results of the study showenldSDI of 0.54 for houses and a bit lower for
apartments withraNSDI of 0.47.(Rich & Nielsen, 2004)

A study done in the Netherlandg Theeb&2004)is not only focusing on the noise from catd iis
analyzing the impact of traffic noise from cars, traarsd airplanes on the property priceke

many other studigshe method that used ighe hedonic price method bliheebehas another
approach to itln many other studiedt is assumedhat there is linear relationship between noise
andhouseprices, but this study focusing on estimating the nonlinear relationship.

For the estimatingf the prices of noisen index reflecting the noise is added to the variables that
areexplaining the property prices. Thayealso includng the positive effects of the infrastructure

by including accessibility variables.

To estimate the nonlinear relationship between noise and pricés aajdst forthe positive

eternality from accessibility variables, a spatial specification with noiseries were added to

their hedonic method.

The results from the study showed that the prices seem to be affected by traffic noise when the level
exceeds 65 dB. The negative impact one the prices rise with the sound levelafectedby 5 to

6 percentvith a maximum of 12 percent discount when they ignored the extremes. If they look at
the quieter areas witinoise level between 40 and 65 dB the impact of noise is under 1 percent or
not significant(Theebe, 2004)

One repat that many studies are refereeing to is the study by Wilheln{8000)that is looking at

the impact traffic noiskas on thevalues of the singlamily hougs. As used in a lot of other

studies he is also using thedonic price method.islapproactto this analysis is to test different
hypothess. Onehypothesisisfi €t hat during periods with rapid
implicit price of traffic noise may be biased because observed house prices will be dynamic

di sequi | i b(wiheimssop, 200@)&ith a @how test and by looking at recursive
regressions he is testing the hypothesis.

This study diffes from earlier and similar studies on how the noise variable is included in the
hedonic equation. The attempt in the studst® separate the noise effect from the other effect that
the roads can generate when estimation the marginal willingness o fgas analgis of finding

the best modethey used the linear BeRox functional form, after a test of a simple linear

function. For the BoxCox the four functioawere tested, linear, lelinear, €m-log, and inverse
semtlog and foundhatlog-linear wa the best model.

The results from the study indicate that if the noise level increase with 1 % the priceredubel

with 0.2 % below 68 dBA and with 0.3% abd®@dBA. There will be a reduion of 0.3 %- 3 %

of the property value per decibel. With the analyisigave an average noise discount of 0.6% of

the property value per decibel, which will give a total discount of 30 % of the price for houses
located in a noisy area compared to a sinizuse in a quiet are@Vilhelmsson, 2000)

A study from Sweden done by Andersen, Swaaagl Ogrer(2015)is quite different from all other
studies about noise impact on house prices. Inttlty,gheyare using multiple noiseariablesby
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including both the equivalent level and the maximum level of noise in the estimation of the
willingness to pay for traffic noise. The maximum level of noise is included to see which effect it
has on the pragrty prices. For the estimatipihey are also using the hedonic method and both road
noise and rail noise are estimated.

The analysis showed that there is a diffeedmetween road and rail. The maximum noise level had

a negative influence on the property prices, but only for rails. Fep#tethe maximum noise did

not affect the property prices as the equivalent noise.

Of other variables that were used in the stombgt of the property characteristics were important,
having the accessibility and geographical variables as most important. Living away from a road to
avoid the noise is better than the accessibility effect when living near a road.

As seen from theseéwslies there are many ways lbow to analyzevhat impact traffic noise Isan
property prices. Onthing that is similar inall the presented studies is the use of the hedonic price
model, but the use of it is different and different variablebeing ugddependingon the focus of

the studyVariables thaareimportant to include in the studyethe accessibility variabldabatare
mentioned in some of the siadas the most importanilso, how the noise variable is being used

in the study is diffenat, some is using the noise as a dummy variable and some are using the noise
as it is, while othexinclude other variabkto describe the noise.
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3 Theory

In this chapterthe theory behind the hedonic price model, that is used for creating a house price
model is presented. Furthermore, there is a section about noise in Denmark, how the noise is
measured and calculatezhd which kind of noise the noise data friitaDanishEnvironmental
Protection Agencys.

3.1 Hedonic price model

Noise is not something that has a value and that is being sold on the market. Sometimes it can be
necessary to put a value on the noise. Different valuation methods can be used to put a price on the
noise. The valuation methods can be either a direct or indirect method. For this project, the indirect
method is relevant as the good that sd¢ede valued has a connection to a good that is on the

market. One of the most used methizdthe hedonic pce method. This method is relevant for this
project as we want to see which impact traffic noise has on house fidgsstyrelsen, 2003)

One of the first to develop the hedonic price method was R@9&d)and have since then been
used in many different economic projects and is later been developed by BaanduFreeman.
(Miljgstyrelsen, 2003)

The hedonic prices are defined by Roseriiagthe implicit prices of attributes that are revealed to
economic agents from observed prices of differentiated products and the specific amounts of
characteristics associated with thenlOwusuAnsah, 2013)

With Rosers definition, it is assumed that housing is a heterogeneous thabdan be viewed as
severaldifferentcharacteristics related to the location, the house stryetudethe environmental
surroundings. Each house will have its unique characteristics and no houses are the same. All these
characteristics that the house can have are not traded explicitly and do not have a direct price on the
market.(OwusuAnsah, 2013)

The hedonic price method is therefore used whermarket variables like road, noise, air quality
need to be valued. In general, the method assumes that the price is reflecting a combination of the
effect from different variables and characteristics eftibuse likehenumber of rooms, size,

location and environmental variables like traffic nqiséc. If a house mainly has positive
characteristics it is assumed that the price will be higher than for a house that mandgdtave
characteristis (Blanco & Flindell, 2011)

To find the value of the nemarket variables a statistical analysis can be made. The price of the
house will be regressed on all the selected variables thatffeittthe house price. This can be
descibed by the following function:

o QYT

(Blanco & Flindell, 2011 pand(Rich & Nielsen, 2004)
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Here is Pa vector of the house price, S is a vector of physical variables, W@ location
variable Q is a vector of environmental variabtsd0) r e pr e s etarin.& représents¢he r o r
functional function in the hedonic modé&lanco & Flindell, 2011)Rich & Nielsen, 2004)

The hedonic price coefficient for the sound levels variables can be descréed\/bk:h is the

marginal implicit price of nois¢Blanco & Flindell, 2011)t is the marginal willingness to pay for
a given variable here the traffic noigRich & Nielsen, 2004)

The idea with thdedonic regression is that it will show the relationship between a dependent
variable for instance the house price and an independent variable like the number of rooms or one
of the hous's other characteristic (OwusuAnsah, 2013)

The functional function, f, of the hedonic price method is not given by the literature but needs to be
described from the use of the data and the selected variables. These variables canoéigher be
continuous form which is a variable that can have ahyessuch as the size or age or the variable

can be a dummyariable which is a variable that only cavotvalues like 0 or 1 for having a view

or not. Wsually, there would either be a linear or logarithroarelation between a variable and the
house prie. (Miljgstyrelsen, 2003)

Many previous studies have rejected the linear function of the hedonic equation. The most used
function in the previous studiésthe BoxCox function, as it contains the relevant functions like
linear, logarithmigetc. and through a test can decide WwHimctional function that fits best to the
data.(Rich & Nielsen, 2004§Miljgstyrelsen, 2003)

There are different waysf modeling the hedonic price model. One is the parametric approach
where the regression curve in the hedonic model will have sorrsppo#ied functional form.
These will be described adinite set of parameters that will be the coefficients of the iaddpnt
variables. An example of a function cantbemultiple parametric hedonic functiavhich can be
as following:

w7 T ® I ® 8w o
(OwusuAnsah, 2013)

Here isY the dependent variable add to @ are the independent variables. Thare unknowm
parameters that need to be estimated through the equation. U is the error, that is assumed to be
normaly distributed with a mean of 0 and having a constant varianc@©wusuAnsah, 2013)

Onre oftheadvantaggof the parametric models is that estimating and interpreting the coefficients is
simple. The estimation will be precise, ahdinterpretation of the model will be easy if the
assumptions for the model is correct. But these assumptions that this apadda@hthe linearity
between the dependent and independent vasiable been criticized as it can make the model
inconsistent and give a misleading relationship between the varigblessuAnsah, 2013)
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The most common pametric models are:
- Log-linear Ordinary Least Squares (OLS) Model
- Box-Cox OLS Model
- Weighted Least Square (WLS) Models
(OwusuAnsah, 2013)

3.2 Noise

The next sections will focus on noise and hbeDanish Environmental Protection Agerisy
working with noise. Also, what the noise liméasein Denmark and how the noise is being
calculated, t@eewhich kind of noise that should be includedhe house price model.

3.2.1 Noise limits

To help the public authorities in the valuation of noise pollution thexdifferent noise limits for
the different types of noise and different areas. The noise lm@tsstructive, and the limits are
whatthe Danish Environmental Protection Agenitynks is environmental and health acceptable.
They are used in the strategic noise work where the number adtbasare exposed to noise is
calculated ands used wha the municipalityis working with noise plans

The noise limits thathe Danish Environmental Protection Agentss given is a secalled A
weighted equivalent corrected noise level. This equivalent noise level is the noise avkiciyis,
measured ovex longerperiod If the noise has some highnesthen5 dBis added to the
equivalent noise level to hateeright noise impactMiljg - og F@devareministeriet, 2020e)

Theseare the recommended limits for noise in housing areas:
- Road noise Lden is 58 dB
- Train noise Lden is 64 dB
- Airplane noise Lden 55 dB
(Miljg - og Fgdevareministeriet, 2020d)

The noise is measured as Lden whicthesdaily weighted average of the noiske noise in the
evening is added 5 dB and the noise in the night is added 10 dB before the average value of the
noise is calculatedMiljg - og Fadevaministeriet, 20209)

3.2.2 Noise map

The Danish Environmental Protection Agemag created a noise mgpigurel) that gives a view
of the noise impact from the major road, railweaysd the noise in the big urban areas (Copenhagen
areas, Aarhus, Odensnd Aalborg. (Miljg - og Fadevareministret, 2020)

The biggest cities are required to measure the noise. The cities are the 14 municipalities in
Copenhgen areas: Copenhagen, Frederiksberg, Tarnby, Hvidovre, Brandby, Vallensbaek, Radovre,
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Glostrup, Alberslund, Ballerup, Herlev, Gladsaxe, Gentofte and Lyfiglaybaek. Furthermore

Aarhus, Odense and Aalborg need to measure and map the noise.

The noise that needs to be measured is noise from all major roads, major railways, and the noisiest
companies. The mapping and measuring of the noise are done by the responsible authorities. The
municipalities measured the noise from the municipal roads$henother roads are measured by the
Ministry of Transport(Miljg - og Fadevareministeriet, 2020d)
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Figurel: Noise map. SourcéMiljgstyrelsen, 2020)

The noise isnapped dr each type of noise amsimapped in 4 different noisggroups showing the
daily noise and the noise in the night, which is measatrédferentheights
- Dalily average (Lden) of nois# a height ofL.5 meters
- Daily average (Lden) of nois# a height of 4 meters
- Noise in the night (Lnightata height of 1.5 meters
- Noise in the night (Lnightata height of 4 meters
(Miljg - og Fgdevareministeriet, 2020d)

3.2.3 Noise calculation

To calculatethe noise a Nordic method of calculation, Nord2000, is used. This method is more
precise thathe other methodhat wasused before. Nord2000 can calculate the noise

Amoving/ spreadingo under alows daleutatinghe averagadish er c o
level of a yearThe average noise level of a year is calculatedabgulatingthe noise in 9 different
weather conditions. This added up having different weights dependindgiow oftenthe different

weather conditions appear. Dependiomghe area that the noise calculati@nedonein, the

calculations time can be long. In these situations, only 4 weather classes are used and in the big
cities only 1 weather class can be us@diljg - og fadevareministeret, 2020h)
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4 Data

In thischapterthe data that have been used in this project will be presented. Data have mainly been
used fromThe Building and Dwelling RegisteBBR) andthe Environmental Protection Ageync

This datahasbeen used in the main analygMso, data from Kortforsyningehave been used,

which have been used in the data preparation.

4.1 BBR The Building and Dwelling Register

| Denmark there is data registering about the buildings and dwellings. The Building and Dwelling
Register(BBR) have a lot of different datasets that are categorized into 3 different levels depending
on the detail of the building or dwelling. The 3 different leEigure?2) of the data are property,
building, and dwelling(Bygnings og Boligregistret, 2009)

Property

Building

BYGNING 001 002

Dwelling/unit
ENHED 3501 /3501/ 3501/ 3501 | 3501\ 3501\ 3501\ 3501
019A /019A/ 0198 | 0198 |019C\ 019C)\ 019D\ 019D
st/ o/ st [ 01 | ST o1 \ sT \ O

Figure2: The levels in BBBRource(Bygningsog Boligregistret, 2009)

At the property levelthe data is about all the buildisign the property and covers the hole establish
property. These data are more general and are information that is the same for all the buildings or
dwelling on the propertyBygnings og Boligregistret, 2007d)ata on the propgr level contains
information about the number of buildings, number of apartments, building area, house, mtienber
(Bygnings og Boligregistret, 2020)

At the building levelthe data are more specific about each building on the prof@yiynings og
Boligregistret, 2007bJhe data on the building level contains information about the aiipe of
building, the material used in the building, areghef building, area afarportgarage#annex etc.
(Bygnings og Boligregistret, 2020)
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At the dwelling levelthe data are for each unit, which is defined as the dwehidhasits own

entrance and addregBygnings og Boligregistret, 2007d) dwelling could be a&inglefamily

house withanaddressor it could be an apartment, which will be more dwellings in a building. Data
on the dwelling level is about the specific unit and contains information about the total size, number
of rooms, toilets, bathrooms, kitchens, house number, type of fesagBygnings og

Boligregistret, 2020)

In this projectthe data fronthebuilding level andhedwelling level are being used. The data that
is used from the building level (BBR_bygning) is the buildargirenovation yeaand the size of
the garage, carport, and annex

The data from the dwellinigvel BBR_enhed) contains all kinds of buildings and lesuas the
analysis of the project is to see what impact nois®@hdougsthe information about the use of the
house $ used in the projecEurthermoreinformationaboutrooms, bathrooms sizetc. will be
used.Thiswill be describedn more detail in sectiobh.3about the varidbs for the analysis.

4.2 SVUR State Sales and Valuation Register

For theproject,the sales price of the properties is being used. The data about the sales prices of the
different propeiesarefound inState Sales and Valuation Regis®YUR). This register contains
informationaboutthe property value and land value. Furthermdralso contains sales prices of all
propertes The information in SVUR comes from Valuation Register (VUR), while the sales price
comes frontheland charges registdiEjendomsinfo, 2020y he valuation of the properties in

SVUR are based on the information that is in BBR about property age, size, instalkttons

(Boligejer, 2020)n the projectthe dateset,sales pricefrom SVUR,is being used, which contains
information about the sales price and the date for the sale of the property.

4.3 Noise data

As it isdescribed in the theory in sectiBr2.2about noise mapghe DanisfEnvironmental

Protection Ageng has a map of the noiskom the major roads and the noise from the roads in the
biggest cities.

The measured noise in the map iswhin different colos depending omow high the noisés. The
colors go from blue, which is the highest ndeseel, Lden over 75 dB, to yellow which is the

lowest measured noise, Lden betweerb98B. Noise lower than 55 dB is not measured. The noise
is mapped as the weight averaged of the(ddgn) and as the noiss atnight (Lnight). (Miljg - og
Fadevareministeriet, 2020d)
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Figure3: Overview of the noise in Lyngbgarbaekmunicipality.
Data fromthe Environmental Protection Agency, Kortforsyningsm GeoDanmark.

The data fromthe DanishEnvironmental Protection Agentyave different datasgtsome with
noise from all the major roads in Denmark and some dataskgtwith noise frontheroadsin the
biggest cities. For thigroject,the dataset with the noise from all roads measured at 1.5smater
be usedFigure3). The noise data is measured in 5 clas6®8B, 6065 dB, 6570 dB, 7075 dB
and above 75 dBlhe noise level that is showed on the map and is the vatheattribute table of
the datasets thelowest noise in thaoisegroup For 5560 dB the noise level is set to 55 dB, for
60-65 dB the noise level is set to be 60, @B This can give some issues as the noise in the
different noise arescan be highein some places than is registgiia the dataset.
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