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3.12 Taipel

Situational Analysis and Urban Air Quality Trends

Air pollutionin Taiwanismogt dbviousin Taipe — the
country’ scapitd and largest city. Located in northern
Taiwan, Taipel essentially stsina“ bowl’ surrounded
by mountains. While mogt other industria centresin
Tawan are located adong coasta areas, the unique
topography of Taipei contributesto thecity’ shighlevds
of ar pollution.

Theprimary cause of urban air pollution in Taipel
isthe large number of motorbikes and scooters which
arethe main means of trangportation for millions of
thecity’ sresdents Thereareapproximately 15 million
motorbikes in Taiwan, and the number is expected to
continue growing & arate of 1 million ayea. Tawan's
Environmental Protection Agency (EPA) has atempted
to solve its motorbike problem through severa
initiatives. In July 1999, the EPA began issuing
monetary awards to resdents who reported cars and
motorbikes that emitted unusual amounts of dark
exhaust. More recently, the agency has encouraged
the purchase of exhaust-free e ectric motorbikes
through generous subsidiesof $1,000 per vehicle. The
overdl number of motor vehicles has dragticaly
increased following rises in GNP while road
construction has failed to match the speed of this
growth resulting in an overburdened road
transportation system in the city. In recent years, the
formation of the rapid transt network incorporated
with transit buses makes the public transportation

system increasingly convenient. Citizensareaso more
willingto use publictrangportationinsead of individual
trangportaion means, thusdowing the growth in motor
vehicle numbers.

Taipel describesambient air pollution in terms of
apdlutant sandardsindex (PSl). Table 3.12.1 presents
theair quality sandardsfor Taipei interms of the PS|
for each pollutant. The PSI is determined by the
exceedence of one or more of these air quality
gandards. 1n 1999, there were 189 days on which the
PSI was more than 100, dightly more than the 174
exceedences of the previous year (1998). Between
January and April 2000, there were 255 exceedences
of the PSI due to the effect of a sandstorm from
mainland China, athough it has been etimated that
the number of exceedences would have been 177 if
the effects of the sandstorm are excluded. The goad
of 197 exceedences was met in 2001.

According to monthly gatistics, dayswith a PSI
more than 100 caused by particulate matter (PM,)
mainly occur in the January—April period. Ozone (O,)
has its greatest impact on ar quality in the April—
September period.

Over the past few years, it hasbecomeincreasngly
clear that the occurrence of sandstormsin mainland
Chinaisakey factor influencing theidand’ sair quality.

However, after excludingthe sanddorm influence,
the number of dayswith aPSI morethan 100 recorded

Table 3.12.1 Air quality standards in Taipei for the year 2000

PMzo 2_4-h9ur SO 2_4-hqur CO 8_—hoqr Os 1-_hou.r NO; 1_-h0L_Jr
PSI averaging time averaging time averaging time averaging time averaging time
Hg/m? ppb ppm ppb ppb
50 50 30 4.5 60
100 150 140 9 120
200 350 300 15 200 600
300 420 600 30 400 1200
400 500 800 40 500 1600
500 600 1000 50 600 2000
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by three out of thefiveair quality monitoring sations
showed an annud decline from 1997-2000, whilethe
remaining two dations showed arise.

Air Quality Monitoring

Taipei City islocated within the northern air quality
control basn (Taipei County) and the Environmenta
Protection Agency (EPA) hasset up 19 gationsin this
basinto monitor theair quality.

The Taiwan EPA hasseven automatic monitoring
gations in Taipe City, comprisng five air quality
monitoring gations, one traffic monitoring dation and
one meteorological station. Asof 1998, there were 72
air quaity monitoring stationsin Taiwan including 4
traffic stations, 4 background sations, 3 indudria
gations and 2 national park stations. There are five
different typesof air quality monitoring stationsbeing
operaed in Tawan: ambient stations, traffic air quality
monitoring stations, indugtria stations, national park
air monitoring gations, and background air monitoring
gations. Of these, only the firg three types of
monitoring station areused in Taipei City.

Themonitored pollutants include sul phur dioxide
(S0,), nitrogen dioxide (NO,), carbon monoxide (CO),
particulate matter with diameters lessthan 10 microns
(PM_)) and hydrocarbons (HC). They adso include
meteorologicd instruments measuring wind direction,
wind speed, temperature, dew point and precipitation
which helpto maketheair quality forecasts more exact.
Traffic counters are st in the traffic air monitoring
gations to determine the actual number of vehicles
that pass by the gaions. The atmospheric pressure
and solar radiation monitoring data are usedin support
of ar quality modelling.

The EPA consders the following criteria when
sting theair monitoring stationsin Taiwan:

The types of air monitoring dations,

The characterigtics of pollutants;

Geometrica and meteorological conditions,
Population distribution and traffic conditions;
Easy to assess the effectiveness of emisson
control programs,

Urban devel oping plan.

a s wNPE

The following consderations are taken into
account by the EPA when sampling air pollutants
1. Avoidance of direct influence by emitted
pollutants;
Avadance of buildings nearby which may interfere
with air flow and pollutant concentrations,
Avoidance of buildings surface which might be
interfering with pollutant concentrations, and

4. Thedetermination of probe height should consder
thevertical distribution of pollutant concentrations.

To avoid interaction between the probe and
sampling gas, aglass or Teflon tube is often used .
Furthermore, heating or air conditioning systems are
also often used to eliminate the moisture condensation
of sample gasin the probe.

Impacts of Air Pollution

Numerous health sudies on the adverse effects of air
pollution on thehealth of children have been conducted
in Taipe. In one sudy, the objective was to evaluate
the effects of ambient air pollution on respiratory
symptoms and diseases in school children, in addition
to consdering indoor air pollution. It was found that
the school children in the urban communities had
significantly morerespiratory symptoms(day or night
cough, chronic cough, shortness of breath, and nasal
symptoms) and diseases (Snustis, wheezing or
ashma, dlergic rhinitisand bronchitis) when compared
with those living in the rural community (Chen et al.,
1998).

Enforcement and Control
Strategies

The Environmenta Protection Administration (EPA)
of Taiwan isthemain regulatory agency that oversees
air pollution related policies Theregulatory framework
of adl air quality management policiesare based on the
following legidation: the Air Pollution Control Act
(1992), Implementation Rules for the Air Pollution
Control Act (1993), and the Ordinance for the
Management of Agenciesin Charge of the Testing of
Pollutant Emissions and Noises Produced by
Automobilesand Motoarcycles (1998). Snce Taipel was
reorganized into amunicipality, someair quality laws
and regulations were amended to address urban air
quality issues, and a specialized agency in the Taipei
City Government hasbeen set up to take charge of al
environmental cleaning jobs such aspollution control
for air and water, control of unpleasant noise,
environmenta serilization, and disposition of human
manure and garbage. The Technica Divison of the
Bureau of Environmenta Protection (EPB) of Taipei
City oversees environmenta quality inspections and
monitoring.

For the past few years, the Taipe EPB has
implemented a programmeto improveair quality and
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has succeeded in continuoudy reducing polluting
emissons (Table 3.12.2). The major measures
promoted to control ar pollution include:

e Controlling Mobile sources — includes the
promotion of low emission vehicles, the
enhancement of testing and the elimination of high
contamination vehicles, and so on.

e Controlling Point sources — reinforces the
ingpection of businesses such as resaurants,
automobile repair shops, laundries, gas sations,
and indugria facilitieslocated in thecity, aswell
providing assistance in improving emission
controls.

e Controlling Fugitivesources—controlling pal | utant
emissons from congruction stes and associated
measures such as sreet-sweeping.

® [ntegrative Management project — overal air
quality assessment and capacity building, and
public awareness raisng.

In order to reinforce the promotion of the Nationa
Environmental Protection Project, the EPB focuseson
the characterigtics of pollutionin thecity and thegoa
of reducing air pollutant emissions, and eva uateseach
enforcing instrument in order to draw up the * Policy
of Regtrain Air Pollution in Taipei Municipa’ . As
mentioned above, apart from a few point and fugitive
sources, air pollution in the city mainly comes from
motor vehicles In order to control the mobile sources,
the EPB has been formulating progressively stricter
gandards for vehicle emissons. Compared with the
policiesof other countries, the sandardsof Taipe are
regarded asrelatively gtrict. However, the experience
of other countries has shown that, in addition to
controlling mobile source emissions, traffic
management practices are an important aspect of the
overall transportation strategy. Traffic management

schemes can reduce traffic congegtion, reduce engine
idling time and reduce the number of kil ometres
travelled for the whole traffic fleet. Also, fuel
consumption will be reduced o that total emissons
to the atmosphere can be lessened.

With the air-pollution alowance subsidised by the
Bureau of Trangportation, Taipe city continuoudy
enhances related control measures. The EPB has
implemented a number of strategiesto control mobile
source emissions. These measures have included
educating the public to undertake periodical
mai ntenance and examination of their vehiclesinorder
to ensurethat the vehicle complieswithenvironmenta
protection regulations. EPB projectsin 2001, included:

® an examination of diesel vehicles exhaus fumes,

® an electric motorcycle promotion programme,

® publicizing periodic examinations of motorcycle
exhaud,

e auditing and assessment of motorcycle exhaust

® periodic examination of petrol gationsin Taipel
City, and

e control and invegigation of air pollution from
mobile sources through roadside inspection of
motorcycles.

Future drategiesto control mabilesourcesin Taipei
include:

e promotion of low-pollution vehicles (electric
motorcycles, electric bigycles, liquefied petroleum
gas (LPG) cars, compressed natura gas (CNG)
buses, and those automobiles powered by other
aternativefues);

® surveys on pollution characterigtics to facilitate
formulating control counter measures,

® replacement of high-pollution vehicles with ones
that comply with gricter emissions standards;

e promation of automobilepollution control devices

Table 3.12.2 Effects of enforcing the reduction strategy for pollutants in Taipei

Total Suspended
Particulates

Reductions achieved mainly from point sources, the control programme for
construction sites, and the improvement of the emission test for diesel

(TSP) vehicles

PM31o Reductions achieved mainly from the examination and spot checks of new
automobiles, but also fromthe emission testing of diesel vehicles and the
phase-out of diesel buses

Oxides of Reductions achieved mainly from the control of the sulphur contained in

sulphur (SOy) diesel fuel and partly fromthe control of point sources

Oxides of In addition to reductions from fixed sources, NOx, NMHC, and CO have also

been reduced
standards

nitrogen (NOy),
Non-methane
hydrocarbons
(NMHC), CO

from mobile source. (e.g. by enacting stricter emission
for exhausts). A secondary cause is the effect of exclusive
lanes for buses and the chessboard-style road network of bus routes

Source: Taipei City Environmental Protection Bureau
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through subsidies of diesdl exhaust upgrades;
reduction of motorcycle pollutant emissions
through regular inspections, regulaions and
publicity campaigns, and

medium-to-longterm control strategiesfor mobile
sources.

An overdl assessment of transportation systems
and traffic control drategies are also underway in
Tdpd.

In addition to the continual strengthening of
emisson controls for various air pollutants, the air
pollution control strategy in Taipei City will also be
required to address the emissons of greenhouse gases
(GHGs). The EPB will increase citizens awareness
of climate change issues in order to reduce GHG
emissons. Because mobile sources are the primary
causeof ar pollution inthedty, theEPB will co-operae
with the other city authorities concerned in order to
increase the control of mobile sourcesand co-ordinate
activities. Furthermore, dueto advancesin technol ogy
and lifestyle changes, the EPB is examining the most
appropriate management and control measures. The
am of such actions is to maintain citizens hedlth,

enhance qudity of lifeand protect the environment.

Conclusions

Taipe has one of the most comprehensve air quality
management sysems in Asa. Integration of nationd
and municipa policies are updated regularly in
accordance with current air quaity needs. The nationa
and Taipel city air quality monitoring syssemsare well
edablished and have qudity assurance and quality
control for their measurements of most mgjor ambient
air pollutants.
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