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Most EU Member States tend to use an adapted wedfigheir national noise propagation
calculation methods for strategic noise mappingjctvHeaves the recommended interim
computation to those without national methods. t8tfia noise mapping relies on Noise
Mapping Software, which is able to manage large watwof data and does comply with the
Directive. In addition to national differences iarfdling traffic flow data for the assessment
periods ,day“, ,evening®, ,night* and in the use afeteorological corrections to determine
long-term levels ke, and Lagne @ further difference between Member States ihiénestimation

of the number of people exposed. In particularitierpretation of the ,most exposed facade”
leads to significant differences. Requirements ais®l Mapping Software will be explained
and different estimation techniques for the nundigreople exposed to noise will be presented.
It will be shown that the strategy used to attrbinthabitants to facade noise levels depending
on the available data has a major influence orrélelts and subsequently on the planning and
decision-making process. Another undesired infleeisc Noise Mapping Software quality.
Possibilities to control it will be briefly presett. The host country Hungary will serve as an
example to illustrate the adaptation of nationalthods for road and railway traffic and
industrial noise to the Directive and to show tim@act of different approaches in estimating the
number of people exposed to noise with emphasisatim the concept “most exposed facade”

and data availability.

1 Introduction

The feasibility of producing a software code frore th
available English and German translations of the
Hungarian calculation methods were checked against
the requirements for noise mapping software pubtish

in the AR-INTERIM-CM report [7] and in two EC
documents 2002/49/EC [1] and 2003/613/EC [2]. The
close co-operation with national experts proved
valuable in solving technical questions and to @ssu
quality of the final software code.

The technical solutions described in this text hasen
developed and tested in the EU PHARE project
“Strategic Noise Mapping in Hungary”.

2 Discussion

2.1 General information

The project deals with earth-bound sound sourcesl(ro
traffic, railway traffic, industry) only.

The production of a software code from a calculation
method text is a technical challenge that reveals
weaknesses of the original text in terms of ledihil

transferability into a technical solution and carare.

The basis for the assessment of the feasibility of
producing a computer code were the German
translations of the Hungarian calculation methods
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(Road Technical Rules Ut 2-1.302:2000 (traffic) [5],
MSZ 07-2904:1990 (railways) [6] and MSZ
15036:2002 (propagation of sound)) specifically
produced for this study. Furthermore an English tex
for submission to EC DG Environment with regard to
the Hungarian calculation methods is available lzasl
been consulted.

It must be noted that the sound propagation method
used for all earth-bound sound sources is MSZ
15036:2002. Therefore, the sound propagation method
and required adaptations are discussed in a single
isolated section. These adaptations remain truelfor
earth-bound sound sources types, i.e. road traffic,
railway traffic and industry. The major focus is the
put on the connection between the noise emission
models defined for the individual sound sources and
the sound propagation method. The suitability efsth
methods to serve for the purpose of Strategic Noise
Mapping according to Directive 2002/49/EC has been
shown in a previous project phase [8].
2.2 Sound propagation for earth-

bound noise sour ces

The sound propagation method for all source types is
MSZ 15036:2002. In a previous report [8], it was
shown that this method derives from VDI 2714 and
ISO 9613-2. For a comparison of MSZ 15036:2002
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with 1SO 9613-2 and VDI 2714 refer to [8]. A deéll
comparison showed that this method is identicahto

EU interim computation method [1] for industrial sei
ISO 9613-2 [9] using the alternative method of
calculation of section 7.3.2 for both A-weightedeoad|
levels and frequency band levels. According to page
14/25 of Progress Report A [8], “the meteorological
correction [...] CO should be used for all earth-bdun
sources”.

ISO 9613-2 can be used for all source types thabea
described by means of omni directional point sound
sources. Using a distance criterion for dynamic
segmentation of line sources into component point
sources of type omni directional sound source, ISO
9613-2 can be used as propagation method for no&d a
railway noise sources.

ISO 9613-2 can be programmed such as to handle
higher-order reflections and makes them availabte f
all connected source types.

EU Recommendations 2003/613/EC [2] specify the
requirements for sound propagation methods with
regards to the noise indicatorsed and Lagn, the
receiver height above ground and meteorological
correction. In summary these are:

* Lgenand Lygne The need for three rating periods
day, evening and night equally defined for all
sound sources and covering the full 24h-day.
According to [2] the general equation that must
be programmed in a software implementation of
an outdoors sound propagation method suitable
for the production of strategic noise maps is:

1
Lin = 1070 22 (6 100 + 10 (o + 67 100y

where:

— s the length of the shorter evening perios

— t,is the resulting length of the da
— ,is the resulting length of the night-time period,
and

— g+t = 24 hours

Figure 1 — Adapted definition of Ldgg]

« Receiver height: The standard receiver height
above ground is 4m+/-0.2m, but other receiver
heights are allowed for specific applications.

< Meteorological correction: The meteorological
correction used in the outdoors sound
propagation method must b such that the
resulting levels are long-term levels taking into
account the average meteorological situation of
the site (or simplified assumptions in case of lack
of more precise data).

According to [2], the following specific adaptat®sito
ISO 9613-2 are required to make the calculation
method compatible with the requirements of
2002/49/EC [1]:

996

Krapf, Wetzel

Table 1 — Adaptations of ISO 9613-2 according to
2.5.2 of [2]

The defin

5 of the base ind

Propagation

— ammeospheric absorption Dat

ve humidity
ned, based on 1SO 9613-1.

ISO 9613-2 should be used as the propagation method
for all ground-bound noise sources. This
recommendation is based on the following facts:

« By definition, all Hungarian calculation methods
for earth-bound sound sources rely on MSZ
15036:2002 for propagation outdoors.

* There is a close tie between MSZ 15036:2002
and ISO 9613-2.

« |SO 9613-2 is referenced in 2002/49/EC [1] as
the interim computation method for industrial
noise and a description of the required
adaptations is readily available in EC
Recommendations 2003/613/EC [2].

2.3 Hungarian emisson calculation
for earth-bound sound sour ces

The noise emission level of a point sound source in
ISO 9613-2 is the sound power leve},.LFor line
sources a sound power leve} leelative to unit length
(i.e. relative to 1m line length) is required. Hawee
the Hungarian calculation methods for road and
railway traffic define the emission level as a sbun
pressure levels at either 7.5 or 25 distance frben t
road. There is thus a need for a transformaticthege
levels into L, . This transformation is explained in the
following chapters for to the two noise emission
models for road and railway noise sources.

For a sound pressure level at a distance of 25m the
mathematical transformation into a sound powerlleve
relative to unit length J. has been developed using the
approach described in [3] as follows:

Laeqes) is the sound level applied to a reference
distance of 25m.

1)Ly =E+20dB=>E=},-20dB

(2) Lefl)=E+12=1,-8dB
With:

Le1) = Le((25) + 10 log (25/1) = L(25) + 14
dB
Equation (2) gives

Lef25) +14dB =1, - 8dB

=  Lw = Laeg(25) + 22 dB
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The development of an equation for the transformatio
of a sound pressure level at 7.5 m distance can be
obtained by analogy.

2.3.1 Road traffic noise

« Road traffic noise is described in both [4] pages 2
to 6 and ANNEX-A and [5]. The information
concentrates on the determination of sound
emission levels for the typical Hungarian car
fleet.

« The noise emission part has been designed to
cope with the typical Hungarian traffic fleet
composition and the frequentation of roads of
different types.

* The noise emission model includes corrections
for speed, traffic flow, road gradient, and road
surface. ([4], ANNEX-A, p.21).

» The noise emission is determined at 7.5 m
distance.

A fundamental problem in the connection of the
Hungarian road traffic noise emission model to the
propagation method 1SO 9613-2 is the calculation of
Ly (i.e. a sound power level relative to unit length)
from a given emission levelaky(7.5). The Hungarian
emission method calculates a sound emission level f
roads at 7.5m from the road. On the basis of the
theoretical development shown above, the
corresponding equation for road traffic noise is:

Ly = Laeg(7.5) + 10%l0g(7.5/25) + 20 dB =
Laeq(7.5) + 14.8 dB

Further to technical tests of the Hungarian exjegrto
a need to apply a correction to the theoretical
relationship due to the incoherent character of the
sound source leading to the following final equatio

Ly = Laeg(7.5) + 12.5%0g(7.5/25) + 20 dB =
Lae(7.5) + 13.5 dB

For each of the three rating periods day, evenimi) a
night a separate,} must be calculated.

2.3.2 Railway noise

» Railway noise is described in both [4] pages 6 to
8 and ANNEX-B and [6]. The information
concentrates on the determination of sound
emission levels for the typical Hungarian rolling
stock.

« The noise emission part has been designed to
cope with the typical Hungarian rolling stock on
typical Hungarian tracks.

« Trains are grouped into four categories.

* The noise emission model includes corrections
for speed, type of track, braking, and
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crossings/bridges/curves etc. ([4], p.7). The
information provided in ANNEX-B is rather
rough.

e The noise emission is determined at 25 m

distance.

In MSZ 07-2904:1990 (railways) a sound leveldws)
is calculated from the parameters A, B, Q, |, vKp,
and KKk.

Laeqes) is the sound emission level at a reference
distance of 25m. The theoretical development of the
transformation has been shown in the above. Faligwi
Hungarian expert input the difference betweeg(1l)
and L, for incoherent sound sources is 6 dB.
Accordingly, the equation for the Hungarian
calculation method for railway noise is:

(3) Lw = Laeq(25) + 20 dB

For each of the three rating periods day, evenimi) a
night a separate, .. must be calculated.

3 Conclusions

QA of the technical approach described in the above
has been ensured and documented in the EU Phare
Project “Strategic Noise Mapping in Hungary”.

The study revealed and described the technical
prerequisites for the production of a computer-tase
implementation of the Hungarian calculation methods
for earth-bound sound sources with emphasise on
identifying inconsistencies and providing techriical
viable solution.
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