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Abstract

Strategic environmental assessment (SEA) is a regdte process, with multi-stakeholder
involvement, for analysing and evaluating environtagimplications of proposed policies,
plans and programmes (PPP), for assisting in gicate planning decision-making; and for
following up strategic or planning decisions. SE#stbeen widely adopted in many countries
as a tool to facilitate the integration of enviramtal considerations into the PPP formulation
processes and to facilitate the achievement of ferg sustainability. Some SEA examples in
Hong Kong are the Territorial Development StratdRgview, Comprehensive Transport
Studies, Port Developments, and Hong Kong 203hriftg Vision and Strategy. They are
critical in developing long term strategies for tdevelopment of Hong Kong as an
international city. Among various considerationsad traffic noise is one of the key
environmental indicators to be evaluated in the SERPP. In the early 90s, road traffic noise
in SEA was either assessed in a qualitative approaevas carried out by making reference
statistically to the assessment of some representaications. A systematic and quantitative
comprehensive noise assessment tool to evaluateatisus scenarios based on the various
proposed PPP was not available at that time. Wighlatest Geographic Information System
(GIS) technology and large-scale noise computerathiod, a GIS-based noise model for SEA
was developed to provide a systematic and quamgtabol to evaluate the noise impacts of
various proposed PPP for decision making. This phpefly explains the GIS-based noise
model and its application in recent SEAs, whichisassghe policy makers or the public to
comprehend traffic noise impacts of various sc@saprecisely and continuously at the early
stages of planning and facilitate making the deaisi

1. INTRODUCTION

A Strategic environmental assessment(SEA) is eesyaic and comprehensive process of
evaluating the environmental effects of a polickanpor program(PPP) and its alternatives,
including the preparation of a written report oe findings of that evaluation, and using the
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findings to assist in decision-making, which nolyazovers various environmental aspects but
also in general includes a very large areas andeuwof projects.

Some SEA examples in Hong Kong are the Territ@=elopment Strategy Review,
Comprehensive Transport Studies, Port DevelopmantsHong Kong 2030: Planning Vision
and Strategy. They are critical in developing ltexgn strategies for the development of Hong
Kong as an international city in sustainable mannémong various environmental
considerations, road traffic noise is one of the éevironmental indicators to be evaluated in
the planning process.

In the early 90s, when large scale noise modeénbrique was still not very matured,
road traffic noise in SEA was either conducted gualitative approach or was carried out by
making reference statistically to the assessmesbie representative locations. A systematic
and quantitative comprehensive noise assessmdrbtegaluate various scenarios based on
the various proposed PPPs was not available at timt. With the latest Geographic
Information System (GIS) technology and large-scal@puter noise modelling, a GIS-based
noise model for SEA was developed to provide aesyatic and quantitative tool to
comprehensively evaluate the noise impacts of uarjgroposed PPPs for decision-making.
This detailed analysis also helps to address tloeeasing public demand for better
accountability of decisions in particular in respeficthose major PPPs.

This paper briefly explains the GIS-based noiseleh@nd its application in recent
SEASs, which assists the policy makers or the puislicomprehend traffic noise impacts of
various scenarios precisely and continuously aetrey stages of planning and would greatly
facilitate the process.

2. STRATEGIC ENVIRONMENTAL ASSESSMENT

SEA has been widely adopted in many countries &sohto facilitate the integration of
environmental considerations into PPP formulatimtesses and to facilitate the achievement
of long term sustainability.
SEA is essential for an informed decision-makifige aims of SEA[1] are:
e To facilitate the search of sustainable developrogtibns or alternatives.
To provide environmental information (including baddverse impacts and benefits) at
the earliest stage of PPP formulation processdsmat decision-making framework.
e To inform decision makers and the public about ¢hgironmental and sustainability
implications of PPPs so as to improve decision ngakrocesses.
e To address cumulative environmental impacts thanagbe fully addressed by individual
project Environmental Impact Assessment (EIA).
These aims assist in achieving the following ofyes:
e Promoting full consideration and integration of eormental implications at the early
planning stage of major strategic PPPs;
e Seizing opportunities to enhance environmentaksusbility and quality; and
e Avoiding environmental problems and identifying gommentally-friendly options
Road traffic noise is one of the key environmeimtdicators to be evaluated in the SEA.
It is to provide noise information at the earlissige of PPP formulation processes within a
decision-making framework. In 1996, road trafficssimpact had already been assessed in the
Territorial Development Strategy Review (TDR)[2] fiacilitate the search of development
options or alternatives. A much simplified methamtypt was adopted to estimate the change of
traffic noise levels at 50m from kerb side of majoads. The review concluded that the
“change” of predicted noise levels in various yeafrassessment would be within 1dB(A) in
Metro area. However, the predicted noise leveld@tro area were unacceptably high. It was
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pointed out that the proposed road transport nétwesulted in increases of 2-3dB(A) in the
North West New Territory area. The methodology jded a trend of traffic noise changes in
various scenarios assessed in the study. Howdwene tvas no assessment to quantify the
spatial distribution of the traffic noise problearsd would not be able to identify the number of
population affected by traffic noise.

In the Third Comprehensive Transport Study (CT®3)1999([3], road traffic noise
impacts were further quantified by number of dwej$ affected by major “noisy’ road. The
road network in Hong Kong was reviewed by a sad&cprocess including two levels of
screening:- (1) identification of major ‘noisy’ @& having (a) a flow of 30,000veh/day or more
or (b) road sections of fast changing conditionstmategic growth areas with flows between
20,000 to 30,000 veh/day; and (2) identificatioth# ‘noise sensitivity’ of these road sections
which were 50% or more of the buildings frontingaaticular road section were considered as
noise sensitive.

According to above screening criteria, about 2§4ls in the territory were considered
in the CTS3. A single representative assessment funi each road section was identified to
calculate the road traffic noise levels at noisesgive receivers in the vicinity. It was estimated
in the report that about 440,000 population affédig road traffic noise. However, the study
stated that the figures reported were by no meahaustive or comprehensive as different
screening factors were adopted and the assessmesidered only those busier and more
“sensitive” road sections. Also, the traffic noiseels were only represented by assessment
points and were not a complete assessment toctradfse impacts at the sensitive uses.

3. GISAND LARGE-SCALE NOISE MODEL

Similar to other major metropolitan cities, noisean issue in Hong Kong. More than one
million people are exposed to excess traffic naisaking it one of the biggest environmental
noise problem in the Hong Kong. To facilitate sgjtobjectives and formulating policies, plans
and programmes to tackle road traffic noise, th@fdnmental Protection Department of Hong
Kong SAR developed a territory-wide noise modelngsthe latest GIS technology and
large-scale noise computer mode for collating andpiling noise information on Hong Kong
identifying and quantifying the scale of noise peshs and evaluating the effectiveness of
various mitigation measures for road traffic noise.

Having considered the road traffic flow informatjdnuildings, other infrastructures, and
other relevant factors, the road traffic noisesimts of dB(A)(1 hour)L10 at four discrete layers,
l.e. 4m, 18m, 40m and 80m above ground level anda8Bde noise levels of buildings, could
be computed. Figure 1 shows one of the noise comaps of dB(A)(1 hour)L10 at 4m from
ground level. Different colours represent differeaise levels. People can easily “see” that it is
noisier in the urban areas and in the vicinity @jon roads as compared with that in the remote
areas.

Figure 1 Territory-wide noise contour map L10 &t dbove ground
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The development of this kind of noise contour reapbles the readers to feel the noise
levels for a large area. Figures 2(a) and 2(b) giglser look of the noise contour map and 3D
spatial noise distribution on building facades estiely. By utilizing the population
distribution data obtained from census surveys gotadl by various authorities, the number of
residents exposed to different noise levels camta@gredicted. Figures 3(a) and 3(b) show the
population exposed to various traffic noise lewelg/hole of Hong Kong and a breakdown of
population affected by traffic noise level excegddOdB(A)L10(1 hour) in various districts
respectively.
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Figure 3(a) The population exposed to Figure 3(b) The population affected by traffic
various traffic noise levels noise in various districts

The indicators for evaluation of noise impacts BAS which were discussed in [4],
should be able to (1) express the complex issudsrutifferent scenario in simple term, (2)
provide quantitative and measurable parameters evberpossible; and (3) communicate
effectively with stakeholders, decision makers, [jpugtc.

Using the latest GIS techniques, complex traffisedssues under different scenario can
be expressed graphically in noise contour maps3@ndpatial noise distribution on building
facades to simplify the presentation. Other quati statistical data, such as the number of
residential flats affected, the population affedtganore than 1 dB(A), noise impact due to any
plans or programmes, ...... etc., can also be obtaswede of which are difficult to be deducted
in the traditional noise impact assessment appraeatdpted in previous SEA. This will
improve not only the quality but also make avagablore environmental noise information

! Road traffic noise assessment at 4m above grasinecammended in a EU Directive relating to thessment
and management of Environmental noise (COM(2000)#&6i@sufficient to represent the road traffic smi
exposure of population in Hong Kong because mgjofithe buildings are high-rise in nature.
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(including both adverse impacts and benefits)aetirliest stage of PPP formulation processes.
Also, with such tools, the decision makers couldgaclearer and more comprehensive picture
about the potential environmental noise impacthef proposed PPP plans, thus facilitating
them in making the best choice of options, moddyiAPP or evaluating the mitigation
measures at the earliest stage, where necessatyhemte achieving an environmentally
friendly decision to promote sustainability.

The authors in [4] also stated the constraintskdimdl spots of traditional indicators for
evaluation of noise impacts in SEA. In order to camicate effectively with the public on
such complex traffic noise information, the useiafiple terms has become a must. It could be
appreciated that without the help of the enormaumsputational power that was generally less
available at that time, there would not be anyraéives but to use some much generalized
assumptions in the assessment. Indeed, the fopuetime an overall general view of the noise
impacts in SEA would necessarily be at the expehsmosing details.

In the CTS3 study, noise levels at about 200 raadthe territory and the size of
population exposed were estimated based on repagisenlocations of selected roads. A
single noise level was estimated for each roadtamds used to represent the noise impact of
the road to generalize the assessment. Detailedgelaof noise distribution of affected
residential dwellings in vicinity of the road wgrevided for various scenarios in CTS3 study.
In contrast, the GIS based territory-wide noise eh@@n provide more detailed information,
for example, from noise distribution of affected edlimgs along a road to detailed noise
distribution of a particular building, for variossenarios.

Since the estimation in CTS3 study for populatifieced by traffic noise were not
exhaustive or comprehensive, only population affécby road traffic noise higher than
70dB(A)L10(1hour) was estimated in the study. Withre computation data generated by the
GIS based territory-wide noise model, histogrammake level distribution can be obtained.
The noise performance profile thus generated cbeldsed to compare the relative merits of
the various scenarios. In addition to the figumegpopulation affected by traffic noise impact,
the noise level increase/decrease distributiorbeatietermined for different cases.

Therefore, the GIS based territory-wide noise madalbetter provide an overall view of
the noise impacts in SEA without the expense ahfpdetail noise performance information.

4. APPLICATIONS

A territory-wide noise model can be a useful tanthe SEA process in many aspects such as
site selection, comparison amongst various options,. etc. Figures 4(a) and 4(b)
demonstrate some major benefits of such model @nprésentation. They indicate the road
traffic noise impact predictions for two differestenarios in a SEA site selection process for a
proposed development plan. One is the base case Wiexe is no new development and the
other is the case with a new development. The rmms®urs show the road traffic noise due to
the natural traffic growth (Figure 4(a)) and théseawith the new development in place (Figure
4(b)). The differences in noise impact betweentthe scenarios can be observed. Even a
non-professional can quickly identify the noiseeaféd regions from the new development
with the figures below. Much complicated informatifsom more options or scenarios can be
presented in this way in the SEA. It can enhanee dfiectiveness in disseminating the
complicated information to general public than tinahe traditional SEA.
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(@) No new development scenario (b) New devala in Tsing Yi scenario
Figure 4 Territory-wide noise contour maps of wiferent scenarios in SEA

The territory-wide noise model is also adoptethin SEA for HK2030: Planning Vision
and Strategy Study which is a strategic planningystasked with preparing a strategic land use
planning framework for Hong Kong for up to 30 yedtswill address ‘how much, what type
and where land for development should be provide&iong Kong. Referring to the Strategic
Environmental Assessment - Options Evaluation R€plprtwo spatial development patterns

“Consolidation” and “Decentralisation” will be assed in the study. Many factors including
environmental noise impacts are considered in mdpeproposed PPPs for the two spatial
patterns. The Consolidation Pattern gives pridotynaking best use of land and infrastructure
facilities in the Metro Area whereas the Decensitlon Pattern focuses on development of the
non-Metro area in the medium term. Since the sisidyill on-going, detailed findings are not
available at the moment.

However, it is anticipated that, the success olding a territory-wide GIS-based road
traffic noise model for comparison amongst variop8ons in this SEA, is highly dependant on
the availability of relevant spatial and topograypthata. Hypothetical city form and road traffic
network for the coming 30 years have been assumingimodel to obtain at least, topographic
data, buildings including layouts and heights, raadynments, spatial distribution of
population, etc. for various scenarios includingsdja Consolidation Pattern, and
Decentralisation Pattern.

The territory-wide GIS-based road traffic noise misdvould not only reveal the trend of
road traffic noise impacts, it would also providgtalled changes of road traffic noise impact
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for each district of the whole Hong Kong area. Asaikdown of changes in traffic noise impact
for each district can be obtained from the modklhpers can evaluate factors affecting each
district and recommend possible solutions to addmeblems at district level. From the
public’s perspective, they can easily appreciaig tiee proposed PPPs could affect or benefit
their own districts because the findings of noetour maps, 3D facade noise maps, etc. are in
an easily understandable format. It is an appréa@nhance their interests in contributing to
the PPPs as public may sometime consider thatRifs hay be too far away from their daily
life and cannot anticipate how various PPPs affeem. As such, the public can provide
valuable comments with no misunderstanding of thecipated future road traffic noise
impacts. In decision makers’ perspective, the tayriwide GIS-based road traffic noise
models can provide comprehensive and details clsasfgead traffic noise impacts for various
scenarios.

5. CONCLUSIONS

A territory-wide GIS-based road traffic noise modelve been developed, providing an
efficient way to provide quantitative and qualityve@onmental noise information (including
both adverse impacts and benefits) at the eadtage of PPP formulation processes within a
decision-making framework used in the scenario @mpn processes of SEA. Applications
of territory-wide GIS-based road traffic noise mbde recent SEA were discussed.
Territory-wide GIS-based road traffic noise modell Wwe an important and useful tool to
provide comprehensive quantitative environmenta@eamformation in any SEA studies.
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