
361

ASTUDYoNTHBDEVELoPMENToFTHEDATACoLLECTIoNSYSTEMoF
THE VEHICLE MILEAGE TRAVELED IN TAIWAN

Hsien-Ming Chiu
Associate Professor
Dept. of Transportation Management

Tamkang UniversitY
Tamshui, Taipei, Taiwan
Fax: +8862-26221135
E-mail : hmchra@mail.tku. edu.tl

Shiaw-shyan Luo
Associate Professor
Department of Transportation Management

Tamkang UniversitY
Tamshui, TaiPei
Taiwan
Fax: +8862-26221135
E-mail: aluo@mail.tku.edu.tw

Sheng-hsiung Chang
Associate Professor
Dept. of Transportation Management

Tamkang UniversitY
Tamshui, Taipei, Taiwan
Fax: +8862-26221135
E-mail: shawn@mail.tku.edu.tw

Abstract: The vehicle Mileage Traveled (vMT) of the motor vehicles is the total

mileage of all the motor vehlcles traveled in the highway network. _ There is no

existiig data collection system of VMT in Taiwan. The purpose of this study is to

;;r;id a data collection systern to provide data basis for the related hansportation

studies. In this study, we evaluate the performance of five data collection methods

*ith respect to the f;[owing criteria, i.i., data availability, data quality, application

uUitity ,ra limitation, refiaSitity and effectiveness. The data collection methods

undei consideration are: l) traffic volume survey, 2) computer simulation, 3) fuel

consumption survey, 4) odometer survey and 5) driver interview survey' Finally,

based on the performances of these five methods in the estimation of the 1997 VMT

in Taiwan, a comprehensive VMT data collection system is proposed for the Taiwan

highway system.

l.INTRODUCTION

The vehicle Mileage Traveled (vMT) of the motor vehicles is the total mileage of all

the mobile vehiclei traveled in the highway network. The VMT data are the basis

for the estimation of the accident exposure rate in the transportation safety study'

These data not only provide the objective measure for the trend analysis of the haffic

""cid"nt, 
but also irovide the measure of effectiveness for the proposed traffic safety

improveme.rt policies. In addition, these data can be used in the following fields of

transportation pl*rring, i.e., highway resource allocation, energy consumption and air

poffution of motor .,ef,ict"r, *a trim. impact study. Basically,-these data provide

it 
" 

U"ri, for the benefit evaiuation ofthe proposed transportation planning policies'

A comprehensive data collection system of the basic traffic data is the symbol of the

advanced country. There is no eiisting data collection system of VMT in Taiwan'

Therefore, there is no data basis for the data valjdation of the related transportation
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studies and traffic safety studies, [n order to provide the basis for the estimation of
the traffic accident exposure and the beneht evaluation ofthe proposed transportation
planning and safety policies, an effective and reliable data coilection system of VMT
is proposed in this study. We evaluate the performance of various data collection
methods with respect to the following criteria, i.e., data availability, data quality,
application ability and limitation, reliability and effectiveness.

Depending on the purpose ofthe transportation planning study, the characteristics of
the VMT required for data analysis are quite different. The data classification, data
estimation precision, data sources and data collection cost of the vMT for each
project are subject to the purpose and requirement of each project. There are four
data classifications used in various vMT studies i.e., by u"hi"l" type, by district, by
route and nationwide.. The estimation precision requirement is aeciaed by'thl
purpose of the related data. The factors to be considered in the determination of the
precision requirement are the data collection procedure, time requirement, cost and
human resource requirement. To meet data requirement of the ielated studies and
analysis, the vMT data collection should be a routine operation, i.e., it should be
updated regularly to ensure the validation of the VMT data. As for the sources of
the VMT data, they should be derived from the annual publications or statistical data
from the associated agencies or from the results of the related surveys or interviews.
The feasibility of using these data to estimate the related vMy data should be
evaluated before its implementation. In addition, the data structure and storage system
are essential to the validity of a data collection system.

Based on factors discussed above, a short-term and a long-term implementation
procedures were proposed in this study respectively. In the short-term proposal, a
VMT estimation method was established which was derived from the periodicat
publications or survey data issued by the associated agencies, such as annual reports
on traffic volume and fuel consumption. we then explored the procedures of ihese
methods by estimating the annual vMT data from the existing data sources and
conducted a cross-examination of the estimation values to evaluate the estimation
qualities of these methods. Finally, we use 1997 datarecorded in various agencies to
conduct a statistics estimation of the annual VMT data to check the validation of our
proposal. In the long-terrn proposal, we proposed a comprehensive and efficient
vMT data collection system based on the odometer survey. By incorporating
odometer survey into the regular vehicle inspection, we can collect the vMT data
efficiently and precisely.

The rest ofthe paper is organized as follows: Section 2 explores the theoretical basis,
data requirements, expected difficulties, and application feasibility in Taiwan area of
each method considered. The performances of these methods on the 1997 vMT data
of motor vehicles are reviewed in Section 3. In Section 4, we describe the necessary
data maintenance procedure for the proposed data collection system.
Summarization and recommendations were presented in Section 5.
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2. COLLECTION METHODS OF TIIE \.MT STATISTICS DATA

Based on the results of the literature reviews, the following five data collection

methods are considered in this study: 1) traffic volume suryey, 2) computer

simulation, 3) fuel consumption survey, 4) odometer survey and 5) driver interview

survey. The collection procedure, data source, advantages, limitations, potential

estimation errors of each methods are discussed as follows:

2.1 Traffic Volume SurveY

A. Collection Procedure

A set of roadway sections is sampling from the highway system under consideration.

The 24-hour traffic volumes on these roadway sections are collected in vehicle type'

The VMT value of the specific section is set as the product of the traffic volume and

the roadway section length. The VMT value of the associated highway system is

estimated with the following equation:

VMT of vehicle type i: XTq x L, x F

Where
T&t = ttre 24 hour haffic volume of vehicle i on roadway section j.
Lj = the length of roadwaY section j
F : expanding factor

This is the estimation procedure of the traflic volume method for the VMT data.

The Highway Performance Monitoring System (HPMS) of the Federal Highway

AdminiJtration of the United State (Ivlaring, 1990, Kimaley and Fricker, 1996, and

Weiner, 1990) is the typical case of this method. In this method, the traflic volume

of the roadway section used is the Annual Average Daily Traffic volume of the

specific section, and the values of expanding factors are derived from related studies

based on their roadway classifications and vehicle types ofthrough traffics.

B. Data Source

The available traffic volume data sources for this method are 1) Freeway traffic

volume obtained by the data recorded on detectors in toll stations and roadside

detectors. This volumes are stored in the computer system of the Taiwan Area

National Freeway Bureau (TANFB). In addition, some dynamic traffic volume

survey data can be obtained from the related freeway projects. 2) Provincial

highway traffic volume obtained from the annual AADT reports issued by the Taiwan

Highway Bureau. 3) The traffic volumes of the metropolitan areas: there is some

,o,itin. iraffic volume surveys conducted by the public agencies, such as those in the

City of Taipei. For the roadway system without data source, a traffrc volume survey

should be conducted to collect the volume of sample sites for the total volume

estimations. The sampling should be based on the characteristics of the roadway.

The data sources of roadway length are the geometry data kept in Taiwan Area

National Freeway Bureau, Taiwan Highway Bureau and highway agencies in the local

governments. As for the values of expanding factors for total VMT estimation, they
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should be determined by the statistics analysis from the historical data obtained in
various agencies.

C. Errors Source

The major error sources in this method are resulted from the suitability of the sample
sites selected and the incomplete time coverage of the survey.

D. Assessmen

In theory, the haffic volume method can provide the vMT data through the vehicle
type, district and route, but it is a labor-intensive data collection operati;n. The data
estimation precision depends on the scale and estimation precision of the survey
conducted. The larger the number of the sampling sites selected, the more reliable
the VMT data estimated. Due to the availability of the routine survey data of traffic
volume, if these existing data meet the estimation precision requirement, then the cost
and workload of the auxiliary survey will be reduced tremendously. However, due
to the precision of the expanding factors, this method can be applied to the small-scale
roadway system only. The adoption of this method on the nationwide vMT
estimation would result in sigaificant estimation errors. In addition, the estimation
of the values of expanding factors would take tremendous efforts and must be revised
annually.

2.2 Computer Simulation Method

A. Collection Procedure

Most transportation planning softwares are capable of simulating and generating the
future trip behaviors, such as urPs, MINrurP, TRAPLAN, TMODEL, ytvttvtr/2,
and QRSII. By following the procedure of the zone designation, trip generation, trip
distribution, modal selection, and traffic assignment, we can estimate the traffii
volume of each section of the roadway system. Furthermore, the associated vMT
data can be computed from these data and roadway length data.

B. Data Sources

The data required in this method are l) a valid transportation planning software, 2)
comprehensive land use and trip generation data of the study area, and 3) network link
attributes data, such as roadway length, roadway width, traffic speed, and screenline
traffic volume.

C. Error Source

The major elror sources in this method are l) the validation of the trip generation and
trip distribution model, 2) the suitability of the application of the proposed model on
the study area, and 3) the impacts of the network simplification on estimation.
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D. Assessment

With a comprehensive transportation database and software, the VMT estimated by

the simulation method is convenient. However, this database does not exist in most

areas. The efforts to establish the required database and software tool may be a lot

more than the efforts of the VMT estimation.

2.3 Fuel ConsumPtion Method

A Estimation Procedure

The basic idea of the fuel consumption method for vlvlT estimation is the vMT of

vehicle type i in the roadway system is the product of th9 annual fuel consumption of

vehicle type i (L) and the average fuel efficiency of vehicle type i (Km/L).

B. Data Source

The data source of this method are 1) annual fuel consumption of various petroleum

products (Energy committee, l9g7),2) average fuel efficiency of each vehicle type

ien"rgy io--iit"", 1996), and 3) volume and type of fuel consumed by each vehicle-

t'yp". 
" 

t tort of these data can be obtained from various agencies of the Ministry of

Economics and petroleum companies'

C. Error Source

The major error sources of this method are l) the misallocation of fuel consumption

onvehicletypes,2)themisallocationoffuelconsumptiononareaduetothe
difference in-fhce (rel purchased and place fuel consumed, 3] 

-the 
deviation in the

n 
"t "rfi"i"n.y 

in irrdirioual vehicle, *d a; *r" unavailability of the fuel consumption

data of the black market.

D. Assessment

This method is the easiest vMT estimation method. But its error term will be more

signincant than others. Even we may ignore the fact that there might be differance in

pl"ace fuel purchased and place fuel-consumed; it is still difficult to distinguish fuels

ionsumed by each vehicle type and route'

2.4 Odometer SurveY Method

A. Estimation Procedure

Mostcommercialvehiclesrecordtheirmileageperiodicallyas.abasicmeasureof
business.n*"g"*.,,t.Bylaw,alltheautomobileshavetobeinspectedbythe
motor vehicle ag"n"ie, periodically. In addition, it is.a regular,policy for a vehicle

maintenance facility to iecord the mileage when a car is checked in for maintenance

or repair. All these mileage records "t" 
tr,t actual vehicle mileage that vehicle

driven. These records can bl used to estimation VMT by a statistics process'
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B. Data Source

The data sources of this method are l) mileage recorded in survey conducted in
vehicle inspection stations, 2) mileage sampling survey in inspection stations, 3)
mileage recorded in vehicle maintenance facilitie-s, 4) mileage .".o.Jra in sampiini
survey in gas stations. In the long term, we should propoi, a law to regulate the
mileage vehicle driven to be recorded in the regular'veiricle inspection [peration.
For the convenience of the vMT estimation, the inspection time ana mileage in the
odometer should be reco-rded in the inspection. As for the nationwiae iigtrway
surveliance database, the following items should be included: l) last inspection time,
T,, 2) mileage in last inspection, K,, 3) inspection time, Tr, and 4) mileage in this
inspection, Kr.

The Total VMT can then be estimated by the followings:

TVMT: X VMT,
VMTi = X {(I(r-K,y(Tr-Tr)l*365}*(V,ffr)

Where
V, : the total number of vehicles registered
V, : the total number of vehicles inspected

Since there is no routine motorcycle inspection system, the vMT data of the
motorcycle is unavailable.from inspection system. However, the motorcycle is
required for annual emission test by the Environment protection agency(rray.
Therefore, we suggest the mileage data be recorded in the emission test in the
inspection stations. By the motorcycle's age and its mileage, we should be able to
estimate the annual VMT of the motorcycle.

However, the VMT of each district and route can not be obtained from the odometer
snrvey. Based on the nationwide vMT estimated, the vMT of each dishict can be
estimated by its fraction in the number of vehicle registered or inspected. And the
VMT of each route can be derived from its fraction in total volume oittrorgh traffics.

Due to the fact that odometer record system is not enforced yet, in the short term, we
need to establish a statistics process for the odometer survey method. we will
evaluate the performance of the following three alternatives for the short-term
proposal.

Alternative 1: Survey in vehicle inspection stations
All the mileage records are obtained from vehicle inspection stations only.

Altemative 2: Survey in vehicle repair units
All the mileage records are obtained from vehicle maintenance facilities only.

Altemative 3: Mixed strategy
Mileage of trucks and buses are obtained in vehicle inspection stations and
mileages of other vehicles are obtained fiom vehicle maintenance facilities.

(2)
(3)
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C. Error Sources

The major error sources in this method are 1) errors in odometers, 2) false records in

odometers, 3) damage in odometers, 4) cross-district vehicle registration, 5) unused

vehicles, and 6) vehicle not inspected or data record error'

D Assessment

This method is suitable for vMT estimation of each vehicle. But in the vMT

estimation of each district estimated by this method might be misleading, if there are

many cars registered in one district and used in another district. In addition, the

VM'i of each route is not easily estimated by this method. Finally' due to the

absence of motorcycle inspection system, it is difficult to estimate the VMT of the

motorcycle bY this method.

2.5 Driver Interview SurveY

A Collection Procedure

This type of data collection is interviewing the drivers samnl.edj For each driver

interviewed, he was asked about his travelling distance, trav-el destination and trip

fr.qr.rr"y "i". The results ofthese surveys can be obtained from the annual reports

ofihe survey ofthe drivers ofpassenger cars, and ofmotorcycles riders issued by the

Department- of Statistics (DOS), Ministry of Transportation and Communication

(Ubfq, Taiwan, such as 1997-annual reports. Another t,pe of data collection is

the driver diaries of the sampling drivers, which is a frequent practice in associated

transportation studies. Sasea oi the diaries collected, we can estimate the VMT of

each district, vehicle type and route'

B. Data Source

The major sources of this method are the annual reports issued by the DoS and the

reports ofthe associated studies.

C. Error Source

Human error is the major source of error. It is difficult for a driver to describe his

travel historical data concisely.

D. Assessment

with the incorporation of the result of the routine survey of vehicle usage' we can

estimate the VMT of each district or vehicle type. However, it is diffrcult to obtain

the VMT of each route. Due to the limitation of human memory, it could result in

significant estimation error. However, we can reduce these negative impacts by

uJng " well-desigaed questionnaire and applyrng inside and outside cross-

examinations.
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According to the above discussions, there are significant differences in terms of time
spending, cost consumption demands, human resource, data precision, and
applications of the five data collection methods considered. Different user has
different demands on VMT data characteristics. The measures of effectiveness of
these methods are data availability, data quality, data suitability, and application area.
Due to the conflicting nature of these measures, the selection of the suitable data
collection method is not only subject to the data requirements, but also on the trade-
offs among time, cost and human resource.

3. 1997 VMT STATISTICS DATA OF THE TAIWAN AREA

In consideration of the data availability and data quality, we eliminate the computer
simulation and traffic volume methods. we apply the remaining three methods on
the 1997 vMT statistics data of the Taiwan area. Based on the results of vMT
estimation shown in Table l, the estimation precision and limitations of these three
methods are discussed as follows:

Table l: Comparisons of the 1997 VMT estimations among three data
collection method (units: in million vehicle-kilometer)

Auto Pickup/Van Bus Truck

mtorcycle

Private
Com-

Private
Com-

Private
Com-

Private
Com-

N

T
I

o
N

QS

t.l lrt 7.71*, 50,090tuwcy

Fuel Consumption R .ar1 7.e86 16 011

Driver
NA NA NA NA t.tt{ NA ) 7\6AO QAA 38,672

By District

By
rcutc

t0 sRt l 8sl aRn 7..767 ><
Provincial Highway NA

Urban street NA

P.s. : L The adjusted values of the odometers survey method are computed by using
the values obtained from the fuel consumption as the actual value. The value
ofeach vehicle type is than allocated based on the fractions obtained from the
statistics data of the Mitsubishi Company.

2. Shadow areas are the VMT values qpggested by this study.

3.1 VMT estimation of the small size vehicle type

For the VMT estimation of small size vehicle type (auto, pickup and van), the figures
obtained from the odometer survey method are the highest, those from fuel
consumption are the second, and those from the driver interview are the lowest. The
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figures from the odometer method are higher than those from fuel consumption by
37% to 48%. Since the fuel consumption data obtained from China Petroleum
Company (CPC) is highly reliable, although there is some errors in average fuel
efficiency and fuel consumption from the black market, the difference between the
VMT estimation from these two methods should not as significant as the results
shown. We can conclude that the result of the VMT estimation from the odometer
survey method is highly overestimated. These figures should be treated as an upper
bound of the VMT estimation. The reasons for its overestimation may be derived
from the followings:

a. We conduct a statistics covariance analysis of the VMT and the car producer. We

conclude that there in no covariance between VMT and car producer based on the

result of the driver interview survey. Due to the fact that the VMT estimations

from this survey are underestimated, their figures are 44Yo of those from the fuel
consumption method. Therefore, the reliability of these surveys is questionable,

which in tum may produce an unreliable covariance analysis result. Using only
two car producers' mileage data for statistical assessment may be misleading.

b. The VMT value is closely related to the vehicle age. The use of two car producers

with different distribution in vehicle ages may result in estimation errors.

c. The fewer the miles the vehicle drives, the fewer the number of maintenance the

vehicle makes. With fewer samples on low usage vehicle may result in
overestimation of VMT values.

d. Some unused cars may never report to their district motor vehicle agencies, which
may result'in the overestimation of VMT values with inaccurate total number of
vehicles.

3.2 VMT estimation of motorcycles

The result of VMT estimation of motorcycles is quite similar with those of the small
size vehicle. The values of motorcycles obtained from odometer survey method are

higher than those from the fuel consumption by 44o/o, which is unacceptable. We

should treat the values obtained from odometer survey as an upper bound on the

associated VMT estimation as we did in the small size vehicle case. The reasons for
these overestimated values may be driven from the followings:

a. Due to the data availability, we only use the sampling motorcycles with mileage

records as data basis for the VMT estimation. With limited data source, the

statistical results may be misleading.

b. Average annual mileage is estimated by the mileage recorded dividing by the

motorcycle age based on the assumption that there is no covariance between

motorcycle age and VMT. This assumption is without statistical validation, which

may result in estimation errors.

c. There are quite portions of unused motorcycles in Taiwan. Based on the statistical

results of license plate updated in 1987, only 77o/o of registered motorcycles are
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regularly operated. The inaccuracy of the motorcycle registration should be the
main reason for these overestimations.

3.3 The VMT estimation of Truck and Bus

There is no sigrrificant difference among three methods of VMT estimation in this
category. This may be owing to the highly reliable highway surveliance data on the
commercial truck and bus, which are under close surveillance by the associated
agencies. The result of the odometer survey method shows the MVIT value of
private buses is very low. However, without sufficient data, this result may not be
justified.

4. THE MAINTENAIICE OF THE VMT DATA OF MOTOR VEHICLES

In the long run, the vMT of each vehicle type should be obtained from the odometer
survey method in the vehicle inspection stations. As for the vMT of each route,
they should be obtained from dynamic haffic volume survey reports and volume
records in roadside vehicle detectors. However, this can not be done immediately.
For the short term, we need to use several data collection methods for cross-
examination to get valid VMT estimation. Since there are various data items, data
sources, collection procedures, and maintenance schedules in the short-term data
collection system, we summarize the maintenance procedure of the proposed data
collection system in Tables 2 and,3 for its implementation.

Table 2: The data maintenance of the short term VMT data collection system

Data Item ( Data Source ) Data collection and Agmcy In

^...^.^

Update

N

T
I

o
N

M
T

ruto

Privat€ Fuel consunption(China Petroleum
Conpany)
Fuel clliciency of vchicle.(drive
interyicw or srple collection)

l. Ask CPC corpontion by DOS
2. DOS routine suwey
3. DOS contact the firms

Dept. of
Statistics
(Dos)

Annual

lom-

'ickup
Van

Private
3. Mileage rccord in vehiclc mintenance

(selected vehicle repair fim).

lom-

lus

Private Lvehicle mileage ( vehicle inspection

stations )
2.Fuel consunption(China peroleum

corpany)
3. Fuel cfficimcy of vehicle.( samplc

collection)

DOS infom vehicle inspcction

Dept. of
Statistics
(DOS)

Annual

Com-
mrcial
Private

Ask CPC corporation by DOS
DOS survey

DOS routine suruey

fruck
Com-
mrcial

\4ileage of comrercial truck and bus
vehiclc inspection stations)

Molorcycle

l. Fuel consurption (China petroleum
corDsy)

2. Fuel cfliciency of vehicle.(drive

l.
2.

Ask CPC corporation by DOS
DOS routine suwcy

Dept. of
Statistics
(Dos)

Annual

Freeway VMT
statistics data

l. Freeway dynamic traflic volumc data
( Taiwan Arca National Freeway

Bureau )
2. Tnflic volunre on frceway toll stations

( Taimn Area Frceway national

LTaiwm Arca National Freeway
Bureau

2. Taiwan Area National Freeway
Bureau

Dept. of
Statistics
(DOs)

Annual
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Table 3: The data maintenance of the long term VMT data collection system

Due to the fact that the highway surveillance system update, the supervision of
vehicle inspection, and the application of VMT data are in the charge of the

Department of Land Transportation (DLT), Ministry of Transportation and

Communication, therefore, the implementation of the proposed data collection system

should be conducted by the DLT. The agency should act as a coordinator of the

system. It should propose operation guideline and coordinate with vphicle

inspection stations and Chunghwa Telecom Data Company to update the inspection

procedure and database. In addition, it should negotiate with EPA to incorporate the

mileage data into regular inspection item for the emission test of motorcycles. As

for thi Department of Statistics, it should collect related VMT data from various

departments such as vehicle inspection stations, EPA, China Petroleum Company, and

highway agencies. After statistical analysis of these data, it should provide VMT

data to the public for further study. The implementation and executive procedure of
the VMT data collection system is shown in Figure l.

Data ltem ( Data Source ) Data colletion md Agency ln Update

N

T

o
N

Auto

?rivate vehicle mileage ofvehicle types Depan of Lmd Transportation

(DLT) authorize the Data

Communication Group of the

Chun ghwa Telecom Company

(CTC) for data prmcssing,

Thc statistics rcsults inform the

deparErcnt of Statistics (DOS)

DOS

DLT

CTC

Annual

lommrcial ( vchicle inspection stations,

sizndard inspection data

structure )Pickup

ry'an

Private

3omnrercial

Bus

Private

Commrcial

Iruck

Private

Commercial

Motorcycle
L Motorcycle rcutinc inspection data l. EPA providc DOS data

DOS Annual

Freeway VMT statistics
data

t . Frccway dynamic traflic volum
data (Taiwan Arca National

Frcway Burcau)
2.Trallic volum on loll stations

(T8imn Arca National FrawaY

l.Taiwan Arca National Frceway

Bureau
2.Taiwan Area National Freeway

Bureau
DOS Annual

Figure 1. The implementation procedure of the VMT data collection system
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The purpose ofthis study is to develop an effective and reliable data collection system
to provide data basis for the related hansportation planning and safety studies. The
following five data collection methods are considered in this study: l) traffic volume
suryey, 2) computer simulation, 3) fuel consumption survey, 4) odometer survey and
5) driver interview survey. Based on the evaluation of the performances of these
five data collection methods with respect to the following criteria, i.e., data
availability, data quality, application ability and limitation, reliability and
effectiveness, the computer simulation method and traffic volume method are
eliminated. Therefore, we explore the theoretical basis, data requirements, expected
difficulties, and application feasibility in Taiwan area of the remaining three methods.
Consequently, a short-term and long-term data collection system are proposed for the
estimation of annul MVIT of various types of motor vehicles in Taiwan as shown in
Tables 2 and 3. Finally, based on the performances of these five methods in the
estimation of the 1997 VMT in Taiwan, a comprehensive VMT data collection system
is proposed for the Taiwan highway system as shown in Tables 4 and 5.

Table 4 the long-term data collection system of VMT statistics of motor vehicle

\ Vehicle type
Data \
-laccifinatian \-

Auto PickupA/an Bus Truck Motorcycle

Nation
Odometer Survey Method : Satistics analysis of
mileage data obtained from records in vehicle
inspection stations

Odometer
Survey
Method:
Statistics
analysis of
mileage data
obtaiaed
from
records in
emission
test

District Same as above
Same as

route

Freeway

OUsing the freeway dynamic traffic volume for
statistics analysis

tUpdate annually by the changes in through traffic
^- +^ll -.^4^-^ X

Provincial
Highway

o Revise existing AADT survey by Taiwan Highway
Bureau to improve its reliability

- T--f^!!^d^- ^f-^^1,-,^., a^+^^+^-- ^- -ll +L- -^-1,,,^,,-

Urban street
D Installation ofroadway detectors on all the roadways I
, Subtract the VMT tn the freeway and provincial highways from

+La t^+^l \rIUf'I. rraLra
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Table 5 the short -term data collection system of VMT statistics of motor vehicle

\ehicletyee Auto llichpnran Bus Truck Motorcycle

Nation

fConduct a statistics
estimation of VMT
based on the mileage
records ofvehicles
maintaining in
Mitsubishi and
Toyota Companies

(DUse the results of
fuel consumition as

the total volume
control for
distribution

lMileages are recorded in
Vehicle inspection
Stations

OUse the results of fuel
consumption as the total
volume control for
distribution

OCommercial bus and
truck data obtained from
associated annual reports

OStatistics
analysis of
mileage data
obtained
from records
in emission
test station

District Distribution based on the fraction of volume in each Same as above

Route
Freeway

lUsing the freeway dynamic traffic volume for
statistics analysis

tUpdate annually by the changes in through fraffic
^- +^ll.+-+ianc

NA

Urban street NA

5.2 Recommendations

After numerical experiments of the proposed data collection system, the following

recommendations are proposed to implement our proposal.

a. MOTC should coordinate all vehicle inspection stations to update their inspection

procedure for the incorporation of the mileage data into their inspection items. In

,dditio.r, it should direct the Chunghwa Telecom Data Company to update its

inspection database and sofewares for the implementation of the long-term VMT

data collection system.

b. MOTC should negotiate with EPA to incorporate the mileage data of motorcycles

into item recorded in the regular emission test of motorcycles'

c. The installation of the roadside detectors should be a long-term goal for all highway

agencies. This is not only useful in the VMT estimation, but also in the traffic

clntrol system. In addition, it will provide the implementation basis for the

Intelligent Transportation System.

d. Due to the reliability of the fuel consumption method and availability of the total

consumption data, we should conduct the comprehensive fuel efficiency test to

establish reliable fuel effrciency data of each vehicle type, which can be used to

acquire a reliable VMT estimation.
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e. The existing questionnaire of driver interview has some inconsistencies in the
statistical result. The questionnaire should be revised to provide valid estimation
values.
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