VISUALIZATION OF NOISE LEVEL MEASUREMENT DATA

Instructions for collecting and retrieving measurement data

Register on www.noisetube.net

k.
N@iseTube

About Cities People Download API Join! Login

Sign up as a new user
Al fields are required

Username

Password:

Repeat password:

E-mall address:

Home town:

fobile phone brand & mode!

Are you human?

Sign up

Download the NoiseTube Mobile app to your mobile phone. You log in to the application
with the data used during registration.

Data collection using the NoiseTube application:

e Before collecting data, it is necessary to enable the measurement to be downloaded to
the mobile device, to the NoiseTube server and to enable the application to use the
GPS location in the settings of the mobile application.

e The estimated time for collecting measurement data is about 180 minutes. The
application registers the measurement every 1 second. Each student should collect
about 10,000 measurements for their area.

e The recommendation for the duration of one measurement session is 10-15 minutes.
Then stop the measurement, wait for it to be saved, and start a new measurement. If
the measurements are saved correctly, it will be displayed in the app under My tracks.

vvukovic_geof Track ID: 79675 Measurements: 59 [
Date: 18-10-2018 948

My account

My tracks

] Measure

0 map

3 Settings

Logout
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http://www.noisetube.net/

e Measurements should be collected on weekdays in the morning and afternoon or
evening intervals, always for the same period (e.g. measured in the morning from 8 am
to 10 am, in the afternoon from 4 pm to 6 pm). Choose the measurement period
arbitrarily because it depends on your free time but follow the instructions.

4. All measurements are publicly available at www.noisetube.net within 24 hours. The Your
Elog menu contains data that needs to be downloaded in .kml format.

L

.
N@iseTube
About Cities People Download APT Your Elog Your Profile  Logout Help Publications Team
' Timeline: 2 digital traces of my exposure to noise pollution u

vvukovic_geof

Start time: 2018-10-18 £%:19:48 UTC (41 menutes ago)

Track not yet processed. Please check again later.

Start time: 2018-10-1 i 0 i ata ) Delate

End time: 2018-10-18 08:12:21 UTE { 2 houra ago)

Frequent tags: ‘i’
My tags: ck to load Muze] iluzia
- 3 Maasurameants:
T Daily noise exposure; Yurat 4n c 75 .

- high
Measurements: 253 5
- i - moderate
image,) R e E - o Geogle
o o S 4 50 BO 100 -
Jistance ) m

If the measurements do not appear on the specified page, you can find them stored in the
phone's memory in .xml format.

During the measurement, the following data were recorded: noise level in decibels,
geographical coordinates in the WGS84 reference coordinate system and the date and

time of the measurement.

Instructions for processing measurement data and creating a cartographic display
in QGIS
Data downloaded in .kml format cannot be processed in QGIS - it needs to be converted to .csv

format. Data conversion is possible by "editing" in Notepad or using an online converter
http://konklone.io/json/ or https://www.convertcsv.com/kml-to-csv.html (Figure 1).
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http://konklone.io/json/
https://www.convertcsv.com/kml-to-csv.html

- 40757588}, {"19t"1 45 . 0051444787 52554,

115,957107510171218,
.95712278597386, "db"

n
wml version="1,8" encoding="UTF-5"2><kml
Tcons <hrefahttp: / fumw. google. con/mapFiles fknl/ shaps
L {"latB{A)</br<br/>$[address] </ font2]]> <ftextr <fBalls

13’ chrefshttp: /fmew. google. con/maptiles/kml/shapes, dot . pgs/hn
width>1</width> </LineStylex> <PolyStyler Let
olyStyle> <color>AS4MDFCE/ colors <Filltruec/

<namerstatic legends</namer <Screenverlay?
1>2¢<frefreshIntervals <viewRefreshModesonStope fviewl
<fDatar <Data name="decibel™> 1

=
“1gt wesd9. 763< /value> </Data> <Data nasme="¢

avalue>A9.152¢ fvalues </Datas
<Data name="decibel> <valuerd?, 415¢ val
<ExtendedData> <Dats name-"decibel”>
<Placemarks <ExtendedData> <Data name-
</Placemark> <Placemarks <ExtendedData:
«/TineStamps </Placemarks <Placemarks
4t 14:53:38 UTC</whens </TimeStanp> </Placenark:
48757618}, {"1at ¢/ Coordinatass </Points <TimeStanps
*i"3d":4a757611},{"1a% 7921, 45, BOTIOL6I621428, B< /coordinates> </Points
ordinates»15,968520270337921, 45, B730163621428, 8</ coordinate:
<Polnts <coordinates>15. 968424447054723, 45 . 897308(
_2¢/stylelrls <Point> <coordinates»15.96¢
«styleUrl>ado_index_2</stylelrl> <PoinT>

lat Ing

db date i

45 808526052062445 | 15.965T02675400485 4307 | 2017-10-24TO7 47 387 | 33188690
45 508526952962445 | 15 965782675480465 51006 | 2017-10-24T07 47°39Z | 33188691
45 808526052062445 | 15.005782675480465 40316 2017-10-24T07 47407 | 33188602
45.80844117866892 | 15.965762213687408 48.172 2017-10-24T07.47:41Z | 33188683
45 8044117066092 | 15.965762213697408 49501  2017-10-24T07 47:42Z | 33188604
45 80844117868892 | 15.965762213697408 47552 2017-10-24T07 47.43Z | 33188695
45 80844117866892 | 15965762213607408 48091 2017-10-24T07 47 447 | 33188606

1/5

Figure 1. Online converter from GeoJSON to CSV

Note: If invalid measurements appear in the data set, they must be dropped before entering them
in the program (e.g. no coordinates were recorded, high value of db was recorded, etc.).

1. Loading digital orthophoto map in QGIS

A

list

of spatial services of the city of Zagreb is available on the website
https://geoportal.zagreb.hr/ProstorniServisi.aspx (WMS — Web Map Service).

Copy the URL and create new connection with it in the new WMS layer. You can follow the path
Layer 2Add layer 2Add WMS/WMST layer.

Q Data Source Manager | WMS/WMTS

B crowser
Layers Layer Order Tilesets Server Search
4 Vector
GEOFORTAL ZG
¢ Raster | comnect || new Edit Remove Load Save
=% Mesh D - Name Title Abstract
- ~ 0 GeoServer Web ... A compliant implementation of WMS plu...
# Defimited Text i 7GCDOF2018__ZGCDOF2018

‘44 GeoPackage

I Spatialite

- PostgreSQL

H MSSQL
Image Encoding
. Oracle
® PNG PNGS IJPEG GIF TIFF SVG
DB2 DB2
kY
1 C System (5854
+ Virtual Layer (
Tile size
Request step size
Feature limit for GetFeaturelnfa 10

EP5G:3765 - HTRS96 / Croatia TM

5 ArcGIS Map Server Use contextual WMS Legend

4 AICGIS Feature Server
Layer name |ZGCDOF2018

GeoNode
* 1 Layer(s) selected

Close

Figure 2. Add WMS layer window

2. Loading measurement data in QGIS

Add Default Servers

Change...

Add Help

Adding a new .csv layer with the measured data is enabled by the command Layer 2Add layer
2AddDelimitedTextLayer. Be aware that measured data is in WGS84 system!
Note: import it in QGIS in WGS84 and then save the data in .shp layer in HTRS96/TM.
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https://geoportal.zagreb.hr/ProstorniServisi.aspx

/. Create a Layer from a Delimited Text File ? X

Naziv datoteke |C:/Userstnr’\sn|k/’Desktnp/huka,’]sm/prl]epnd/pmepnd.cw Trazi...
Maziv sloja ‘pruepnd | Encoding | System A
Oblik datoteke (@ CSV (vrijednosti odvojene zarezom) () Prilagodeni delimiteri (O Regular expression delimiter
Opcije zapisa Broj linija u zaglaviju koje treba odbaciti Prvi zapis sadrZava nazive polja
Opcije polja [] obrezi polja [] Odbaci prazna polja Decimalni separator je zarez
Definicija geometrije @) Koordinate tocaka (O Dabro poznati tekst (WKT) (O Nema geometrije (tablica samo s atributima)
X polje | Ing + | Y polje lat + | [] oms koordinate

Layer settings Koristi prostorni index Koristi subset index [ Pazi na datoteku

lat Ing db date id »

1 45.80748219607907 15.94258500437779 51.139 2020-10-16T06:27:27Z 55882224
2 45.80748219607907 15.94258500437779 52.701 2020-10-16T06:27:28Z 65882225
3 45.80748219607907 15.94258509437779 54.392 2020-10-16T06:27:297 65882226
4 45.80748219607907 15.94258509437779 51.221 2020-10-16T06:27:30Z 65882227
5 45.80748219607907 15.94258509437779 48.463 2020-10-16T06:27:317 65882228

45.80744377575822 15.942589869536027 48.448 2020-10-16T06:27:327 65882229

6

7 45.80744377575822 15.942589869536027 47.955 2020-10-16T06:27:33Z 65882230
§ 45.80740360211814 15.942571234486204 48.406 2020-10-16T06:27:34Z 55882231
9

45.80740360211814 15.042571234486204 47.398 2020-10-16T06:27:357 65882232

Figure 2. Display of the AddDelimitedTextLayer command window

3. Classification of measurement data

The loaded data must be divided into classes and the corresponding color must be selected (Figure

4 and 5). The presentation obtained in this way must be presented in the technical report (Figure

6).

regb(0,176,240)
rgb(0,176,80)

rgb(255,255,0) N

rgb(255,102,0)

rgb(255,0,0)

Figure 4. Classification groups of input data
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Q Layer Properties - jutro_srednje_vrijednosti | Symbology X

= Graduated b ‘

"’i Information Value |1.1 dataset/db - | ‘E‘

|_|"

& symbology Legend format (%1 - %2

Symbol

|| Precision 4 ‘3‘ V| Trim
Color ramp | I

‘ Classes ‘ Histogram

Symbol ¥ Values Legend
vl 0,000000 - 30,000000 <30db
vl 30,000000 - 40,000000 31 - 40 db
vI[] 40,000000 - 50,000000 41 - 50 db
vl
vl

50,000000 - 60,000000 51 - 60 db
60,000000 - 74,114000 »60 db

@ Actions

- Display

4 Rendering
Variables

E Metadata

'.H’ Dependencies
Legend

& Qs server

Mode |HEHEquaI Count (Quantile) ¥ | Classes |Z|§‘
“ Digitizing S

‘ Classify “El ‘EH Delete All ‘ |Advan:ed "

V| Link class boundaries

P Layer Rendering

‘ Style " ‘ oK H Cancel |

Apply || Help

Figure 5. Data classification window

Figure 6. Classified measurement data shown on DOF

4. Setting up a vector grid

The measurement area should be covered by a vector grid (Figure 7) using the command
Vector PResearch tools >Create grid.

A vector grid is needed for further analysis, i.e. the cross-section of each polygon with
measurement data. This way, data can be obtained such as the number of measurements in a
particular square and the mean value of the measurements belonging to that square. The size and
type of grid for raster interpolation is arbitrary and each student can adjust it to the display on
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their project (e.g. a grid of squares with a side length of 2 meters, a grid of hexagons with a side

length of 3 meters, etc.).

Note: Use transparency on the map to display the vector grid to identify the background.

Figure 7. Vector grid

5. Classification of mean values of measurements

a) The calculation of the mean value of the noise level can be performed using the command
Vector 2Data management tools 2Join attributes by location (Figure 8).

Q Join Attributes by Location

Parameters Log

Input layer

| £ Grid [EPSG:3765]

Selected features only

Join layer

| ** PODACI [EPSG:3765]

Selected features only
Geometric predicate
| intersects overlaps
V| contains within
equals V| crosses

touches

Fields to add (leave empty to use all fields) [optional]

|D elements selected

Join type

|Take attributes of the first located feature only (one-to-one) - ‘

Joined field prefix [optional]

| Discard records which could not be joined

Joined layer

|[Create temporary layer]

z hoack Elo 0.

0%

‘Run as Batch Process... |

Join attributes by
“ |location

This algorithm takes an input vector layer
and creates a new vector layer that is an
extended version of the input one, with
additional attributes in its attribute table.

The additional attributes and their values
are taken from a second vector layer. A
spatial criteria is applied to select the
values from the second layer that are
added to each feature from the first layer
in the resulting one.

Cancel

I Run

J1

Close

Help

Figure 8. Join attributes by location
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Figure 9. Classification of polygons according to mean values

b) One of the most common interpolation methods is IDW. In the Processing Toolbox search
window it was necessary to enter "IDW interpolation “ (Figure 9).

Figure 10. IDW interpolation
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c) TIN interpolation

6. Creating a map

Figure 11. TIN interpolation

The map display is done in Map Composer. Process attention to the external content of the map!

457800

457950

Karta buke dijela grada Zagreba

458100 458250

Tumac znakova

Prosje¢na razina buke(db [A])
[ <30db
2P0 7 31 - 40 db
[ 41-50db
[ 51-60db
[ > 60 db

M 1: 3000
0 50 100 150 m
N —

5073750
Projekcija: HTRS96/TM

Prikaz na karti odgovara

stanju iz studenog

2019.godine.

Podaci su prikupljeni

NoiseTube aplikacijom, a

karta je izradena pomocéu
s7E0 - softwera QGIS.

Izradio: Toni Zunié
Geodetski fakultet

Zagreb
Ak. god. 2019./2020.

Figure 12. Noise map

Instructions for processing measurement data and creating a map in ArcGIS Online
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Data downloaded in .kml format cannot be processed in ArcGIS - it needs to be converted to .csv
format, GeoJSON, .gpx or .shp format.

Note: If invalid measurements appear in the data set, they must be dropped before entering them
in the program (eg no coordinates are recorded, an extremely high db value is recorded, etc.).

1. Basemap

The Basemap provides the geographical background for the content you want to display on the
map. When you create a map, you can choose which background you want to use (Figure 12). You
can change the background at any time using the map background gallery or your own layer.

Home ¥ M;p
[E] Details = Add ~ | BBBasemap | FJAnalysis
. [E] Conten| Select a basemap
Abo ten
Conte
_(

Figure 13. Gallery of available basic maps in ArcGlIS Online

2. Upload measurement data to ArcGIS Online

The data can be loaded by selecting the command Add 2Add Layer From File.

Home = \V’}-' Map

[E] Details | i Add BB Basemap | [F] Analysis
dd Con o W
Search | Add Content to Map
About
Browse Living Atlas Layers

Contents

»@To alald -

Figure 14. Data Load Menu in ArcGIS Online

3. Classification of measurement data
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Loading data opens a layer style change menu. The relevant attribute (decibels) is selected first
and then the appropriate data display style. The data should be divided into classes (Figure 14).

Home~ My Map New Map

(DOstats MAdd« | 2Lt [RBsserap | g Asalysis

Change Style
bilic 911

o Choase an attibude o show
d

Add wttribute
e Select a drawing style

Dlw"

TR O

Figure 15. Loaded data layer settings

4. Measurement interpolation

The Analysis menu contains tools that are performed on the selected data. Among them is the

Interpolate points.
& &/ L 0 B
= . ‘ £ Ll
" B i o1 el Dt Hesri

Figure 16. Interpolation result in ArcGIS Online
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