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Introduction

In response to the request by the Government of the
Republic of Paraquay, the Japanese government has agreed
to extend technical cooperation to undertake the execution
of an urban transportation study in the Metropolitan Area

of Asuncion City.

Japan International Cooperation Agency dispatched a
mission in March 1984 to conduct a reconnaissance survey
and to finalize the scope of works for the study which was

subsequently agreed upon by the two parties.

The study is to be conducted jointly by Japan
International Cooperation Agency (JICA), which is
responsible for technical cooperation programs of the
Japanese Government, and the Paraguayan authorities

represented by the Ciudad de Asuncion.

This Inception Report is to clearly set forth the general
principles, components, procedure and time schedule for

the successful achievement of the Study.



Outline of the Study

Background

The population of Asuncion Metropolitan Area has grown at
an average annual rate of 3.1% in the last 10 years. The
said demographic growth was absorbed mainly by the
peripheral cities of Asuncion, particularly Fernando de la
Mora, Lambare, San Lorenzo and Lugue. Such phenomena as
a}) decline of the demographic share of Asuncion City with
regard to the peripheral cities, b) demographic growth of
Fernando de la Mora City and Lambare City and their
conurbation with Asuncion City and c¢) progress of
urbanization in San Lorenzo City took place as a result of

the said process.

The skeleton of the road network of the Asuncion

Metropolitan Area was constructed in conformity with the

said form of development. The framework of the said

road network consists of the 6 radial roads

mentioned below.

. Avenida Eusebio Ayala (to San Lorenzo City)

. Avenida Jose Bogado (to Lambare City)

. Avenida Espana, Avenida General Aquino (to Luque City)

. Avenida Fernando de la Mora {to Nemby City, San
Antonio City)

. Ruta Transchaco {to Alonzo City, Limpio City)

. Avenida Mariscal Lopez ({(interconnected with Ruta 1 and

Ruta 2, via San Lorenzo City)



The most important means of publié transportation in the
Asuncion is by bus. There are 1400 buses in operation in
the Metropolitan Area, and the number of passengers
transported per day is 980,000. Approximately a half of
the buses in operation is travelling around closed routes
in Asuncion City, and the remaining half is travelling in
routes interconnecting the capital city with the adjacent
cities. The said situation is a result of the development
of the residential gquarters outside the city area of
Asuncion as a consequence of the demographic growth, while
the workplaces are concentrated principally in the
downtown area of Asuncion City. This situation is

expected to remain unchanged henceforth.

Asuncion is growing beyond its city area. Under the
circumstances, a form of relationship different both
gualitatively and quantitatively from the conventicnal
pattern must be shaped between Asuncion City and the

peripheral cities.

It is indispensable to depict a clear-cut future image of
the Metropolitan Area in the aggregate and to draw up the
land use scheme and transportation scheme that will be the

pillars providing concrete support to the said image.



2-3

Purposes

This study has the purpose of drawing up such master plans
as the public transportation plan, land use plan and road
network related to the consolidation of the urban
transportation system in the Asuncion Metropolitan Area.
Furthermore, this study aims at examining the possibility

of utilizing electric power for public transportation.

Study area

The study area comprises, Asuncion, Lambare, Lugue, San
Lorenzo, Mariano Roque Alonso, Fernando de la Mora, Villa
Elisa, Nemby, Limpio, San Antonio and Villa Hayes {urban

area). {(Refer to Figure 1-1).

Target vear

The target year of the short-term plan is 1990.

The target year of the long-term plan is 2000.
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3. Method of implementation of the work

The implementataion flowchart referring to thé concrete
steps of procedure of the study, prepared in conformity
with the general principles for implementation of the
work, is shown in PFigure 3-1. The study consists of five

major steps of work.

1. Preparatory work
in Japan
L
2. Field survey
{
3. Analysis of the present

state of affairs and
future forecast !

4

Extraction of the points
at issue and themes

!

Preparation of alternative
and themes

{

4. Preparation of short-term plan
and long-term plan

]
v

i

5. Confirmation of the project and
preparation of the improvement
program




Review of
%:Li;t:? Identificatlon of perspective of N
Asuncion Urban Future Financlal
Area's problem Statue 71 Cost Estimation
Sacio~-
economis
pata
Collection FRAIE WORE Eivetric
of Socio-~ Power
D
aconomic !Stl;;%l;:ﬂ?,g ~>(ED
— | Data Analysis
Land use/tirban / \v
Planning Data
Collection & ;
Analysis Study of Future Land
Urban Pattecn - Use Plan
Utban QSK::i {planning Alternative}
rransport
bata
Colieciion Road & St;rl':‘t @ lslrb:n Transport
N & Analysis ystem
Preparatory > y C > " Road Netowrk
work J public . Public
Transport Transporck
lectric Power Plan
jstribution N
Planning Data /
ollection
Modeludl °
Bu n
= for thture:
Traffic
Demand
P.T. Survey / N
H Data
—> Arrangement Forecast of Future >
& Analysis TrafEic Demand
field Survey
. Traffie H
observation
. Facilicy
* b (Comprehensive Plan)
31 E
~. Extraction of Problem roct tiﬂl valuatton &
S| e letn Foen ) > ong secp [—P[Seretien e R R R
o rojec
Long term Preoblem Blan . of Plan Y /
Happing
C P/ R
IC/R i P/RID) P/R () IT/R OF/R F/R
Y h 4

INRCEPTION REPORT

1. Methodology

2. Schedule

August 1984

PROGRESS REPORT I

Progress af

Traffic Survey

Progress of

pata Collection
Survey

Decembec 1964

PROGRESS REPORT IL

1. Analysis of
Traffic Characteristic

2. Soclo-economic
Data hnalysis

3. Land Use

{Present // Futuze)

4, Forecast of Future
Traffic Demand

March 1985

PROGRESS REPORT III

1.

2.

Future Land Use

INTERIM REPFORT

Evaluation &

Plan Selection of Plans
forecast of Future 2. Comprehensive Plan |
Traffic Demand

4, Implementation
Electric Use Priority
Analysis

4. bDetermination of

tUcban Transport
System

planning Alternative
{Shoft term & Long term)

October 1985 -

F/5 Praject

Februacy 1986

Figure

DRAFT FINAL

REPORT FINAL REPORT

Hay 1986 Juiy 1986

3~1 __work._slow_or_stuoe. - -

7



Preparatory work in Japan

The inception report has been prepared after examining the
basic policy, procedures and principal subjects for

discussion relevant to the study.

Field survey

1) Objectives of the survey

The survey to be carried out in this stage of the work

must satisfy the following requirements.

(1) To identify accurately the present state of
affairs in the Asuncion Metropolitan Area.

(2} To provide the necessary information
required to extract accurately the
short-term and long-term points at issue and
themes necessary for the preparation of a

global transportation plan.

2) Relationship between the survey items and the survey

work and data

The relationship between the survey items and the data
collecting work and fact-finding survey to be carried

out in this stage of work is shown in Table 3-1.
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3)

There is pronounced insufficiency of data referring to
commerical and industrial statistics, but they will be
complemented by implementing a business establishment

survey.

Person trip survey

This survey covers 8500 households, which corresponds
to approximately 5% of the total. The scheme of
survey is planned by assuming that the results of the
census carried out in 1982 can be utilized in this
connection. Figure 3-2 shows the implementation
process, Figure 3-3 the progress schedule and Figure

3-4 the basic premises of the progress schedule plan.



Figure 3-2

Survey implementation process
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Figure 3-4 Premises for planning of PT survey

| @ Population setting: Asuncion Metropolitan Area
Population : Approximately 710,000

(excluding population under age

5)
Households : Approximately 170,000 households
Area : 674 km>

@ sampling

Sampling ledger: Survey form of Census
implemented in 1982
Sampling rate : Random systematic sampling

Items Address

"

Name of the head of household
(age, sex) Others
@) Actual sampling
Method : Interview survey

Surveyors University students or persons

"

with egquivalent capacity
@ Input

0D coding Entry in the zone map on the

*"”

occasion of the visit

Bus stop coding: Entry in the bus stop code list
after the actual survey

Punch : Direct punch from the original
survey sheet

Machine check : Scope, legic and off code check

16



(Sampling)

Totalization by zone, by age group, by sex, etc.,
should be carried out in advance, by taking into
consideration the possibility of using the sampling

data as population data.

{Survey items)

The form of residence and the state of possession of
residence, that can be diverted from the sampling
ledger (Census survey sheet) are excluded from the
questionnaire. The question about members of the
family aged 5 or more is included in the survey with
the purpose of identifying the most recent population,
because 2 years have elapsed since the period of
implementation of the Census. (Refer to Figure 3-5.)

The final survey items will be decided by September 20.

{Coding)

The actual address, origin and destination will be
coded on the occasion of the interview, in conformity
with the zone map.

As for the bus stops and stations, sequential bus stop
codes will be prepared in addition to the zone code
with the purpose of identifying the OD between bus
stops and stations, and the coding will be carried out

after collecting the sheets from the surveyors.

17



Figure 3~5 Survey Items

Address

Number of Family

Number of Family
over 5 years old

o

Type of Housing

House Owing Conditions

Household Attribute

Number of Car Owing by Car Type

Sex

Age

Place for Community

Place for Study

Occupation

Industries

Individual Attribute

Income

Survey Date

olo|lojo|O|O|O|]O|O|O ]| |@®

Trip Purpose

Place of Origin and
Destination

O

Time of Origin and Destination

Modes of Trip

Station and Bus Stop for Trans-Modes

Vehicle Operating Condition

Number of Car Users

Trip Characteristics

olo|lololo| o

Parking Conditions

Loading Type and Weight

>

Q Survey Item
® ‘Transfer from Census

18 A Agquire from Other Study




{(Punch)
Direct punching from the survey sheet will be adopted

in this study.

(PR)

Such mass-communication media as newpapers, TV, radio,
etc., will be used in addition to posters as means of
PR in order to obtain the cooperation of the

households to be surveyed.

(ID card of surveyors)
Each surveyor should carry an ID card to be issued by

the municipality of Asuncion.
(Survey organization)

The organization to carry out the PT survey is shown

in Pigure 3-6.

19



Figure 3-6 Organization for PT survey

r;érson in charge of | Counterpart
itraffic survey l

l

Supervisor Supervisor Supervisor

Surveyors Surveyors Surveyors

Members of the survey team

- Person in charge of traffic survey 1
- Counterpart 1
- Supervisor 10
- Surveyor 122

{(Complementation of the PT survey)

Cordon line survey: Survey points will be established
in the principal roads crossing the periphery of

the person trip ({PT) survey) and approximately 20% of
the vehicles passing through the said points will be
sampled for survey through roadside interview (trucks
<.+« 0D, transported commodity, transported quantity,
etc.; other vehicles .... 0D, purpose, number of

passengers, etc.).

20



The observation of the volume‘of traffic will be
carried out at the same time. The volume of traffic -
will be measured at approximatély 10 survey points, as
shown in Figure 3-7. This survey will be carried out
at 24-hour basis. Particular attention will be paid
to checking the number of passengers of each surveved

vehicle, including buses.

Screen line survey

The screen line survey will be implemented with the
purpose of checking the results obtained by the person
trip survey and cordon line survey. In principle, it
consists of the traffic volume survey at the points
shown in Figure 3-8, where the roads cross rivers.
This survey will be carried out at approximately 20
peoints. The survey points will be decided after field

‘investigation.

In addition to the aforementioned ones, taxi survey
(hearings with the various organizations concerned)
and ferry survey (interviews at the ferry landing

places) will be required as complementary surveys.

Physical distribution survey

The existing conditions regarding the physical
distribution between cities can be identified through

the cordon line survey. These conditions will be

21
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4)

examined by interview survey to be carried out with
trucks accessing such points of origin of massive

physical distribution as harbours and public markets.

The items of the physical distribution Survey are as

follows.
(1) List of articles
(2} Weight

{3) Destination after landing at harbours

Road traffic survey

The Road traffic survey to be carried out in the

principal avenues will cover the following items.

- Survey of the volume of traffic of automotive
vehicles

- Survey of the volume of traffic at intersections

- Travelling speed survey

- Survey of the existing conditions regarding
traffic control and parking

The key points of these survey items are mentioned

hereunder.

(1) Survey of the volume of traffic of automotive
vehicles (Refer to Figures 3-9 and 3-10)
This survey will be carried out with the purpose
of identifying the volume of traffic of
automotive vehicles in the principal arterial

streets of the city, and the observation of the

24
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(2)

(3)

volume of traffic by typé of vehicle will be
carried out during 14 hours, by selecting
approximately 30 survey points. The observation
of the volume of tfaffic will be carried out
during 24 hours at the most important survey

points.

Survey of the volume of traffic at intersections
(Refer to Figure 3-11)

The observation of the volume of traffic by
direction and type of vehicle will be carried out
during 14 hours (including 24-hour observation at
some strategic intersections) at the principal
intersections of the city. As for the areas
where the street network simulation analysis will
be carried out, the input data required to create
the relevant model will be collected during the
additional survey time.

In the surveys (1) and (2), the types of vehicles
will be classified in such a manner as to make
possible the obtainment of data referring to bus

classification {distinguished from school bus).

Travelling speed survey

The survey of the traveliing speed will be
carried out in various sections of the principal
arterial roads, in order to identify the

relationship between the average speed by type of

27
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(4)

(5)

vehicle and the volume oé traffic. Therefore,

the travelling speed 5urvey will be carried out

simultaneously with the survey of the volume of
traffic. The surveyors will travel through the
roads in question during the peak hour and the
off-peak hours to record the travelling time and
the travelling distance. Approximately 15 routes
will be selected as objects of this survey.

Parking survey

This survey is aimed at identifying the existing

conditions of parking of automotive vehicles and

the capacity of parking facilities at the center
of the city. This survey comprises the following
items.

d) sState of distribution of car parks {(on
street and off street), area of the car
parks, form and state of management of the
car parks.

(2 Actual state of the car parks (state of use,
average parking time, purpose of the users,

etc.)

Survey of the existing conditions regarding
traffic control
@ Inventory of traffic markings and traffic

signs:

29



3)

The traffic markingé and traffic signs of
the principal streets of the center of the
city will be investigated in this item of
survey.

(22 Traffic light survey (the traffic light
survey will be carried out on the occasion
of the survey of the volume of traffic at
intersections) : ’

The location and type of traffic lights will
be investigated in this item of survey.

@ Survey of the actual state of traffic
control:

The state of implementation of such traffic
controls as one-way traffic, right-turn
control, left-turn control, etc., will be

investigated in this item of survevy.

Survey of the present conditions of the public

transportation system

This item of survey will principally comprise
collection of data and person trip survey, but such
aspects as number of passengers, operation speed,
operation hour and other details of the bus
transportation system will be examined in the
additional survey. The survey of the number of
passengers transported by bus must be carried out with
particular accuracy becuase it will be used to convert
the volume of traffic in terms of passengers into the

volume of traffic in terms of wvehicles.
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6) Mapping

(1)

(2)

OBJECTIVE
The purpose of the Topographic Survey is to prepare
necessary topographic data for the Urban Transport

Study in Asuncion Metropolitan Area Project.

Field work in Paraguay :

a) Control Station Survey 9 Stations, 113 km
b} Levelling 107 km
¢) Classification 120 km2

Home work in Japan :

d} BAerial Triangulation 124 Model

e) Topographic Mapping 120 km

FIELD SURVEY (WORK IN PARAGUAY)
C) Photograph processing work

Using existing 1:10,000 and 1:40,000 aerial
photograph, processing work shall be done. One
set of positive film, two sets of contact print,

two times enlargement photos shall be made.
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Control Station Surveying

Control Station Surveying shall be done by
traversing and tied to WNational Triangulation
Stations. Standard deviation is 1/6,000. Control
point necessary for the aerial triangulation
should be pricked on the enlarged aerial

photographs.
Levelling

Levelling should be started from a National Bench
Marks and close to a National Bench Marks. The
accuracy requirement of + 6 cm /S shall be
satisfied. (S5 = one-way distance expressed in
kilometer.) The total levelling length is
approximately 107 km. Elevation points should be
pricked every 400 meters on enlarged aerial

photographs.
Classification

Field information necessary for the preparation 6f
the Topographic Map should be collected based on
Paraguay Topographic Map Symbols. All field data
collected during field classification shall be

shown on the enlarged aerial photos with overlay.
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{3) MAPPING (WORK IN JAPAN)

(:) Aerial triangulation
Aerial trinangulation will be carried out by
analytical method using stereo-comparators and
electronic computers.

(:) Topographic mapping scale of 1:5,000
The plotting instrument shall be a precision
photogrammetric instrument such as a Wild A8 or
equivalent type. “Paraguay Topographic Map
Symbols" should be used for drafting.

(4) FINAL DATA

Following final data will be completed until end of

January, 1985.

a) BAerial Photography

l. Positive film 1 set
2. Contact print 2 sets
3. Two times enlargement photos 1 set
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b) Mapping
1. Field survey data 1 set
2. Data of aerial triangulation 1l set

3. Topographic Map (a scale of 1:5,000) 1 set
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3-3 Analysis of the present condition§ and forecast of the

future

1) Analvsis of the present conditions

The analysis of the present conditions has two
purposes, which are to understand the present state in
the Asuncion Metropolitan Area and to find out the
short-term and long-term points at issue and themes

regarding urban traffic.

(1} Regional positioning of the city (sphere) object

of study objective:

The regional positioning of the city {(sphere)
object of study aims at comprehending the role it
plays within the country in the aggregate, and at
enabling the matching between the numerical
values of various kindé_referring to the city
(sphere) in question and those ones referring to
the nation as a whole on the occasion of drawing
up the frame of future plans and forecasting the

future.

Natural location:

This part of the study comprises the clear
definition of the geographical location of the
city (sphere) object of study, analysis of the

background of the process of natural and man made
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formation of the area in'question, including

climate, topography, fluvial basin, etc., and

examination of the future course of regional
development.

. Climate (climatic classification): This
aspect will be examined principally in
connection with the course of development of
agriculture, forestry, cattle breeding and
recreation.

. Topography {(macroscopic topography): This
aspect will be examined in connection with
the ease of urban development from the
physical standpoint and course of
development of the agriculture, cattle
breeding and forestry.

. Fluvial basins (classifiéation of the major
fluvial basins): Identification of the

spheres of influence related to the water.

Population and emplovment:

This part of the study aims at identifying the
relationship between the demographic and
employment trends on a nationwide scale and those
ones referring to the city (sphere} in question,
in order to provide the basis for forecast of the
future of the city {sphere} object of study,
founded on the future demographic and employment
trends on a nationwide scale. The following data

will be used as basis of the said forecast.
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Population by sex aﬁd age:

It is desirable to have the population by
sex and by S5-year age groups referring to
the last 20 years.

Demographic movement:

The social movement rate of the city
(sphere) object of study can be estimated by
using the birth rate and mortality on the
nationwide basis. However, it is desirable
to have the said data on regional basis.
Examination of the influence exerted by the
changes of birth rate and mortality on the
composition of the national population by
age and by sex as well as the result of the
said process. Examination of the influence
exerted by the changes in the working
population, scholar age population and aged
population on the social and economic
aspects of the country. Elucidation of the
role played by the city (sphere) in question
(creation of jobs, creation of opportunities
of entrance to school, provision of labour,
etc.) in connection with the social movement.
Employed population by trade

In the first place the distribution of the
employed population will be examined by
major classification of trade or at least by

each one of the three economic sectors.
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Furthermore, the employment rate (or
unemployment rate} will be examined by
comparing it with the proportion of the
population engaged in econimic activities.
In the city (sphere) object of study the
analysis will be carried out not only on
dwelling place basis but also on workplace

basis.

Production activity and income:

This part of the study is aimed at elucidating
the economic foundation which the city (sphere)
object of study is based on. The said economic
foundation consists of the production income
brought about by the production activity as well
as the income distributed to the local population.
. The part played by the city (sphere} in
question within the production activity of
the nation is elucidated by identifying the
composition of the gross domestic product
(GDP) by sector and the corresponding gross
regional product of the city (sphere) object
of study.
Normally, however, the gross regional
product is not given in most of the cases,
and therefore it is estimated by using the
production statistics by sector

(agricultural, forestry & fishery
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statistics, industrial statistics,
commercial statistics) that give the
production amount {volume) by region. If it
is difficult to estimate the gross regional
product even by means of the said method,
the principal individual indices will be
compared in order to obtain the necessary
data.

. It is difficult to identify the income
level. It is desirable to have the
distribution of income per inhabitant, but
if the said data is not available, the
worker's wage level and other subsidiary

data will be used for this purpose.

(2) City planning conditions

Objective:

Such factors as the physical restraint
conditions, existing plans and development
projects, planning level, related regulations,
etc., of the city (sphere) object of study will
be elucidated in connection with the preparation
of plans and forecast of the future, in order to
provide the base to improve the effectiveness of

the planning (forecasting) work.
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Possibility of urban development:

The extent and conditions of future urbanization

process will be examined, within the natural

conditions and state of land use of the city

{sphere) object of study.

-

Natural conditions:

Such factors as topography, geology,
foundation, water, vegetation, etc., will be
indicated on the maps by using the existing
data in order to fully comprehend the
conditions restricting {or to be taken into
consideration in connection with} the future
urban development.

Land use:

The importance of the land use, seen from
the standpoint of the agriculture and other
activities practiced in the rural areas
surrounded, is evaluated in connection with
the certain aspects. These include
appropriateness of the soil for agriculture,
present condition of the agriculture
investment, state of demarcation of mining

lots, border regulation, etc.

42



Existing development plans and forecast of the

future:

The existing future plans referring to the nation

in the aggregate, state (prefecture) and city

{sphere) object of study (including the future

forecasts related to the said plans), as well as

the individual forecasts {(prospects) related to

the undermentioned items will be examined in

order to improve their suitability with the

survey plan in question,

. Population and employment:
Sorting of data referring to the future
forecast of the population by sex and age
group as well as birth rate, mortality,
social mobility, household size, etc., that
endorse the said demographic data.
Economically active population and
unemployment rate corresponding to the
demographic composition by age group and by
sex as well as prospect and future plan of
the working population by trade

. Economic activity and income:
Future outlook and plan referring to the GDP
(GRDP) by trade or amount of shipment by
trade, shipment volume distribution income
and other data related to the calculation of

the national economy
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. Land:

Future demand of land use and land use plan

to cope with the said demand {(area by use)

Existing development projects:

The undermentioned aspects related to the
deveopment projects of various kinds (housing
land development, industrial development,
commercial development, terminal facilities such
as airport, etc., recreational development,
redevelopment, etc.} planned or conceived for the
city (sphere) object of study will be examined in
order to coordinate them with the survey project
in question.
. Housing land development:
Development area, planned number of houses,
planned population, related public use and
public benefit facilities, classes object
of development (selling prices and wages,
annual plan)
. Industrial development:
Development area, types of industry taken
into consideration, number of lots to be
sold, expected number of employees, related
facilities to be used in common, expected
cargo handling volume (number of trucks),

expected value of shipment, planning years
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. Commercial developmént:
Development area, types of business taken
into consideration, expected number of
employees, related facilities, expected
turnover, expected number of customers,
sphere of commerical influence, planning
years

. Airport and other terminal facilities:
Development area, expected number of
flights, expected number of employees,
planning years

. Recreational development:
Development area, contents of the plan,
expected number of employees, expected
number of users, territory, planning years.

. Redevelopment project:
Redevelopment area, other contents of the

plan, planning years

Levels of various kinds, basic units, ete.:

The undermentioned aspects related to the present
state of indices of various kinds, trends of
future changes, plan setting values etc., will be
examined in connection with the setting of
project target levels, relationship between

numerical values of indices of wvarious kinds used
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for the sake of forecast; etc., in order to
provide the basis for estimation of the survey
project in question.
. Population and employment:
Birth rate, mortality, social mobility, size
of houshold, economically active population
rate, unemployment rate
. Production activities and income:
GDP (GRDP) per capita, labour productivity
by trade
. Land use:
Number of workers by use, demographic

density of residential area

Institutional aspects:

The institutional aspects of the nation, state
{(prefecture) and city (sphere) object of study,
related to the implementation of projects
concerning land and city planning, finance, etc.,
will be examined in order to devise means for
their effective use in connection with the survey
project in guestion, as well as to devise
couﬁtermeasures to cope with the restrictive
conditions.
. Regulations related to land use:

Land use zoning, development permit, border

regulation, etc.
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(3)

State of affairs reéarding land possession:
Distribution of state-owned land, public
land, etc.

Institutional aspects related to the
implementation of projects:

Forcihle expropriation system, land
evaluation system, etc.

Financial system and public investment
capacity:

Record of amounts invested by the
administrative units concerned, subsidy

system, etc.

Analysis of the present conditions of the urban

structure

Objective:

The present conditions and the past trend of the

internal structure of the city (sphere) object of

study will be clarified from the standpoints of

physical conditions comprising land use pattern,

etc.,

and the socio-economic conditions

comprising demographic distribution, employment

distribution, etc., in order to sort the points

at issue and to obtain basic information required

to examine the future urban structure of the city

(sphere) object of study.
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Land use and housing:

In the f;rst place, the city (sphere), object of
study, will be divided into two major areas,
i.e., urban area and rural area. The urban area
will be divided into zones in terms of such forms
of land use of urban type as housing, industry,
commerce, etc., while the rural area will be
zoned in terms of types of crops, tvpes of
livestock, etc.
Present conditions of the urban type land use:
The zoning will be carried out on site basis
in conformity with the standard
international land use classification, by
using scales of the order of 1/10000 to
1/25000, depending on the size of built-up
area.
The areas will be totalized by use, in
conformity with the zoning criteria used in
the PT survey.
. Present conditions of the agricultural land
use:
The zoning will be carried out on a map with
appropriate scale, in terms of type of crop
in the case of agricultural area, type of
livestock in the case of stock farm area and
type of trees in the case of forest area.
The areas will be totalized by use, in
conformity with the zoning criteria used in

the PT survey.
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Built-up area expanéion map:

The evolution of the urbanization process
will be mapped from the period of formation
of the central area of the city (sphere)
object of study to the present time, in
conformity with the chronological succession
determined by the availabhility of the
relevant data. If possible, data referring
to the development area, entity responsible
for the development project, land use,
number of houses constructed, etc., will be
plotted on the said map.

Housing area:

Hosuing land accounts for the largest
portion of the built-up area, and its
quality determines the urban environment.
Furthermore, housing areas are the largest
concentrations of person trip sources, and
the éeculiarities of the said trips exert
decisive influence on the quality of the
residence (reflecting the income and social
class). Information regarding the size,
form and entity in charge of the housing
project of each zone of the citf (sphere)
object of study will be examined in

connection with the said aspect.

49



Facilities generating large-~scale traffic:

Such facilties as transportation terminals,

markets, schools, etc., must be investigated with

particular care because they are traffic nodes of

the city (sphere) with concentration of massive

traffic of both passengers and goods.

. Airports, harbours, railway stations, bus
terminals, etc.:
Identification of the arrival and departure
of airplanes, vessels, trains, buses, etc.,
as well as the volume of commodities and
number of passengers handled therein by
destination and origin, in chronological
crder.
Furthermore, the size of these facilities as
well as the number of emﬁloyees must be
investigated at the same time.

. Market:
The quantity of cargo by item of handled
commodity, scale of the facilities, number
of employees and other relevant data will be
identified in this part of the study.
Furthermore, data referring to investigation
of the actual conditions of the number of
users, nﬁmber of incoming and outgoing
automotive wvehicles, etc., must be collected

as well, if they are available.
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Schools:

The schools are among the destinations of
the person trip survey. Therefore, it is
necessary to prepare the list of schools
located in the city (sphere) object of study
in order to examine the certain items.

These comprise type of school, size of the
facilities, number of teaéhing staff, number
of students,

Physical distribution centers:

The volume of cargo by type of handled
commodity, number of incoming and outgoing
trucks, scale of the facilities, number of
employees, etc., should be investigated in

connection with this kind of facility.

Population and employment:

The present conditions regarding distribution of

demographic density and commuting of workers,

which are the indices showing the zonal

distribution of population and employment, will

be examined in correspondence to the land use

pattern in the city (sphere) object of study, in

order to pick up and sort the points at issue

related to the urban structure.

Population and number of households by zone:
The existing data referring to these aspects

will be sorted out by putting together or
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subdividing their zéning scheme in
accordance with the zoning criteria of the
PT survey. The relevant data must be
identified in chronological order in
connection with future forecasting and
planning procedure. Data referring to the
number of households is not as fundamental
as those referring to population, but anyway
they are important indices required to
examine the aspect of housing as well as the
possession of private cars By zone.
Demographic denisty by zone:

The demographic density will be calculated
not only in correspondence to the total area
of each zone, but alsoc in terms of area of
housing land in connection with the land use
pattern.

Working population by zone and by trade:

It is necessary to examine the working
population by trade corresponding to the
resident population {(residential area in
terms of land use zoning) on
place-of-residence-basis as well as the
working population by trade corresponding to
the commercial zone and industrial zone on
workplace basis. As for the basic
information referring to the classification

of trades, it is desirable to subdivide them
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down to the major-téade classification level
(9 types), and the relevant data should be
provided by sector (primary, secondary,
tertiary) of the economy.

. Working population, place-of~-residence/
workplace matrix:
It is desirable to have the
cross-correlation table between the
aforementioned working population by trade.
Otherwise, the said cross-correlation table
will be prepared in connection with the
total working population, in order to
identify the degree of relationship between
the zones and corroboration of the results

of the PT survey.

Production activity and income:

The production activities of the principal trades
that compose the economic foudation of the
highway object of study will be fully clarifyed in
connection with the land use pattern, with the
purpose of examining such aspects as generation
of traffic of passengers and commodities
accompanying the production (sales) activities,
restrictive conditions related to the land use,
influence on the environment, etc. On the other
hand, the causes of occurrence of problems
related to residential environment will be

examined by identifying the income distribution
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by zone and by analyzing'its relationship with

the quality of the residential areas.
Furthermore, the distribution of manpower
involved in the aforementioned production
activities will be examined in connection
the employment structure.
Amount and volume of shipment by zone
trade:
The amounts and volumes of shipments
will be examined as minutely as possi
focusing principally on the agricultu
stockbreeding, forestry and fishery |{
of production and volume of shipment
item), industry (amount of production
volume of shipment by item), commerce

(turnovery}.

(sales)

with

and by

by zone
ble, by
re,
amount
by

and

Population by zone and by calss of income
(household and house):

The population will be classified by zone
for each class of annual income (monthly
income) (if data about income is not
available, the population should be
classified by using other subsidiary data,
€.g., gquality of the residence available on

the cccasion of the survey).
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(4)

Administrative system:

In this part of the study the administrative
units with jurisdiction over the roads object
of study will be investigated and arranged in
accordance with their hierarchic structure, in
order to examine the role played by the
administrative system within the urban structure
and the role they will play in connection with
future projects.

Analvsis of the traffic movement

The results of the person trip survey will be
totalized in conformity with the following steps

of procedure.
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The following items will be analyzed by using the

aforesaid results.

- Total number of trips

- Number of trips by purpose

- Number of trips by means of transportation
used by the passengers (purpose of trip and
trip list by zone)

- Individual attributes and trip generation
frequency

- Trip generation frequency by sex and by age

group

- Trip generation frequency by profession and
by trade

- Relationship between possession of

automotive vehicle and generation of trip
- Trip characteristics by zone
(generation/concetration, accessed zones)
- Chronological change of trip concentration
- Characteristics of bus traffic gquality of
service (trip generation frequency, trip
pattern, distance between bus stops, 0D,

krip cost)

According to our experience, there are
conspicuous distinctions between the behaviour
patterns of the class possessing private car and

the class without that means of transportation.

57



(5}

The analysis of the trené of evolution of the
private car possession rate and the determination
of the future possession rate of private cars
exert decisive influence on the traffic

planning. The future possession rate of private
cars must be estimated in a convincing way by
appropriately combining the analysis of the
possession and desire of possession of private
cars with the trend analysis and future change of

social structure.

Analysis covering the urban traffic in the

aggregate

The analysis will be implemented by taking into
consideration the results of traffic fact-finding
surveys of wvarious kinds, survéys of urban
traffic facilities, surveys related to means of
public transportation, electricity use survey,
etc., in addition to the aforesaid surveys. Most
of the points at issue and themes identified as a
result of the analysis are short-term cnes. The
facts to be taken into consideration in
connection with short-term traffic problems are

mentioned in Table 3-2.
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Table 3-2 Relationship between traffic problems and traffic

management

Traffic problems

! Mobility and
! accessibilivy
i problems

.

Private car
Means of publie
transportation
Pedestrians,
bicycles, etc.

safety problem

.

Cars, bicycles
and pedestrians
Street/road
structure
Daytime,

night time

Problem of pro-
fitability of

. means of public
" transportation

.

Increase of
persannel
expenditures
Reduction of
users

Traffic conges-
tion, etc.

>

Energy problem

Increase of the
number of cars
Fuel, etc.

Enviconmental N
problems H

tion and

Noise, vibra- |
;
exhaust gas !

Economic
situvation
Analysis by
zone, etc.
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Classification of traffic management

1.

Place of
origin
of
traffic

(1) parking control
(distinctions
depending on the
size of the zone
in gquestion)
Inprovement and
rearrangement of
terminals and
physical distri-
bution facilities

(2)

. Influence an
the share by
means of
transporta-
tion

Traffic
genera-
tion
time

Flex-time commnut-
ing

Traffic contrel
by period of time
{special lanes
For large-size
vehicles and bus)
Additional charge
hv neriod of time

{1)
(2)

(1

. Washingtan
[

Selec-
tion of
means of
trans-~
porta-~
tion

Inprovement oF
the service
provided by the
means of trans-
portation
{Frequency of
operation, time,
informatiaon,
station, vehicle,
charge, parking
lot, rearrange-
ment of lanes,
priority traffic
light)
Restriction of
use of automotive
vehicles (Parking
cantrol and re~-
gulation)
Restriction of
the possession

of automotive
vehicles
{(Increase of
taxes, control of
garages)
Encouragement of
collective use
{Collective use
of private catrs)
Collective
gathering and
distribution of
carco

(8]

(2}

(3}

(4}

{5)

. Latour con-
dition,
influence
to related
transporta-~
tion

. Obligated
charge
(Singapore)

. Rare evperi-
ence of
exscution

Measures
Lo
produce
smoother
traffic

Control and
sophistication
of traffic

light systems
Traffic informa-
tion system
Traffic control
improvement of
highways and
crossings

(1)

Traffic
safety

Installation of
traffic safety
and traffic
management
facilities
(avtomotive
vehicles,
bicycles and
pedestrians,)
Inprovement

of highways
+and crossings
(3) Traffic safety
education

Envicon-
mental
improve-
ment

Contents of the
items 1 to 5
referrihg to
traffic manage-
ment




2)

Forecast of the future traffié

allotment to road projects

demand and its

This work consists of two distinct parts, i.e., the

stage up to the preparation of

the draft of the urban

traffic plan and the forecast of the future traffic

demand.

Stage up to the preparation of

the draft of the urban

transportation plan:

Prior to planning the urban traffic scheme, it is

necessary to prepare the master plan for land use and

urban development by conceiving the future scheme for

land use and by preparing and evaluating the pertinent

alternatives. The draft of the plans for urban

transportation system and public transportation system

will be prepared by assuming the said master plan as a

premise for planning.

Forecast of the future traffic

demand corresponding to

the draft of the urban traffic

plan:

The future traffic demand will
correspondence te¢ the proposed

traffic plans. The estimation

be forecasted in
alternatives of urban

process 1is carried out

in conformity with the procedural steps shown

hereunder. The estimation vears are 1990 and 2000.
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The following study will be carried out in connection
with the introduction of electrically powered means of

transportation.

. ﬁevision of the formation of built-up areas and
demecgraphic distribution

. Revision of the location of road to be newly
constructed and their necessity.

. Coordination with the contents of the bus

transportation system (terminals, routes, etc.).

3-4 pPreparation of short-term plan and long-term plan

1} Preparation of short-term plan

The short-term plan comprises the undermentioned

items, and its target year is 1990.
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(1) Projects to be completed‘by that year and capable
of bringing about positive effects without the

help of other subsidiary projects.

(2) Intermidiate stages of long-term projects whose

target year is 2000.

The short-term plan consists principally of traffic
management projects, road improvement projects and
traffic facility & equipment projects. The short-term
plan should be delineated by taking into consideration
the relationship with the report (1982) written with
technical aid from Brazil. It is presumed that the
most important items of the short-term plan will be
the one-way traffic of the circular route located at
the central part of the city, two-dimensional contrel
of the traffic lights of the strategic points of the
central part of the city, improvement of strategic
crossings of each radial avenue and improvement of the

traffic light system.
The relevant check list is shown in Tabkle 3-3.
The short-range plan will be verified by means of the

traffic flow analysis to be carried out through street

network simulation.
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Table 3-3

Check list of short-term projects

project

1

Installation
of additional
traffic signs
*Warning signs
- Guidance signs

[
Project . Contents
1. Improvement of the If there are problems in the contents
traffic system ~and enforcement of the traffic re- ,
1l Pedestrians . gulations, becoming causes of traffic
2 Automotive t accidents and traffic congestion, ‘
vehicles 1propositions will be presented in
(general) ; connection with the traffic system.
3 Bus and taxi { Thorough observance of the laws,
*driving license system, safe cross-
‘ing method of pedestrians, passsing
. method, parking method, etc.
.2. Traffic safety - {1) Curriculum of the official educa-
: education project i tional institutions
L (2) Driving courses
I {(3) Traffic parks
|
3. Traffic control . If the speed limit is not appropri-
project ate for the characteristics of the
1 Speed control roads, it should be changed.
2 One-way traffic . Producing smoother street traffic
control at the vicinity of bottle necks
3 Prohibition of . Elimination of congestion by round-
leEt-turn at - about traffic
the crossing , » Parking control in congestion zones
and other i and producing smooth traffic flow
controls i « Control of passing-by traffic in ,
4 Parking control ! congestion zones and zones with i
5 No-passing . frequent traffic accidents, control
control . of the access of large-sized |
Large-sized - vehicles and conversion of streets |
vehicles, of the central business districts :
. Areas for into malls '
exclusive use |
of pedestrians
6 Creation of bus |. Smoothening of bus traffic and
lanes ordinary traffic
- 4., Traffice sign . Installation of traffic control

sings in conformity with the traffic
control project when the said signs :
are insufficient '

. Installation of guidance signs in
conformity with the traffic control
project when the said are insuf-
ficient _ .
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Project Contents

2 Street mark- |
ing ‘
i - Centerline
+ Lane demarca-
tion line i
- Marking at . Study of the necessity of providing

{
|
: crossings street marking for traffic safety ;
and smoothening at places with ]
problems. ;
+ Marking at :
. pedestrian's . Creation of new pedestrian's cross-
i crossings ings.
* 5. Signal » Investigation of the installation of
f control project more traffic signal and introduction
1 1Installation of of linear traffic control instead of
more traffic . punctual traffic control in order to
lights produce smoother traffic at problem
2 Systematiza- =~ points and problem sections
tion of the « Investigation of the installation of
traffic - detectors for traffic signal control
lights - and purchase of new equipment
3 Improvement of  -Investigation of the possibility of
the traffic Area traffic control in the
lights central part of the city from a

long-term standpoint

. 6. Safety facilities ~ . Demarcation of sidewalks and drive~ '
j 1 Protection ways, prohibiton of street cross-
i facilities . ing by pedestrians, clear defini- !
| 2 Overhead tion of bus stops :
' pedestrian's -« Investigation of overhead pedestri- -

crossing : an's crossing bridges

bridges . Monitoring and gquidance of aut-

3 Illumination motive vehicle traffic in arterial

streets, lighting for the sake of
safety and prevention of crimes

7. Improvement of - Improvement of traffic signals, sings
crossings markings, etc., at the crossing and
1 Improvement - channelization of the traffic in
of traffic addition to the study of the traffic
signals, sings light project, in order to produce
and markings - smooth traffic flow
2 Channeliza- ., Preparation of a list of places where
- tion : . it is desirable to construct solid
3 Enlargement | crossing on medium- and long-term
of the access | basis
ways
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Project

Contents

‘8. Improvement and
i construction of
new streets and
roads
1 + Repair of the
road surface
. Installation
of drainage
facilities
2 Improvement
and construc-
tion of new
sidewalks
3 Construction
of bus bays
4 + Widening of
lanes
« Construction
of central
reserve
5 Construction
of new high-
ways

Improvement of bad places of the
road structure

1

Study from the standpoints of safety

and comfort of pedestrians

Study of the construction of bus
bays in addition to the bus stop
improvement project in order to
produce smoother traffic flow and
to improve the bus service
Widening of the driveway in con-
gestion sections

New highway construction projects
included in the existing schedule

9. Improvement and
construction of
new car parkings
and terminal
facilities

1l Improvement
and construc-
tion of new
parking fa-
cilities

2 Improvement of
bus terminals

3 Improvement of
bus starting
points

Guarantee of future use of exist-
ing parking lots and parking
spaces '

Study of obligation of construction

of bus terminals

Study of alternatives to cope with
car parking control, Improvement
of terminals in order to upgrade
the bus service and improve the
operation efficiency

10, Improvements
related to the
bus operation
1 Improvement of
the bus route
network

Propeosition of improvement bus
route network within concretely
practicable limits

Proposition of measures to improve
the operation scheme with the
purpose of realizing regularity
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Project

Contents

Rationaliza-
tion of the
bus operation
Bus tariff
policy

Bus adminis-
tration system
Improvement

of the bus
company mange-
ment

Conception of a system making it
possible to objectively comprehend
the complete operation of bus
companies :

- 11. Bus and related
facilities

1

Improvement of
the wvehicle
maintenance
system
Reinforcement
of the fleet
and introduc-
tion of
large-sized
vehicles

Construction of new vehicle inspec-
tion and maintenance centers
Estimation of the effects of intro-
duction of large-sized vehicles

and proposition of the appropriate
vehicle size

Clarification of the relationship
between annual growth of demand

and cooperation, and determina-
tion of the appropriate type of
vehicle, by year, by taking into
consideration the income and

outgo of bus companies
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2)

Preparation of the long~term plan

The long-term plan comprises the following aspects.

Land use plan

Traffic management and operation plan
Road network plan

Public transportation system plan
Built-up area redevelopment plan

Traffic facilities plan

The target year of the long~term plan is 2000.

(1)

Land use plan

The land use plan must be coordinated with the
traffic plan, facilities plan, green zone plan,
downtown redevelopment plan, etc. Various
alternatives should berproposed for the land use
plan, and the ultimate alternative should be
selected by taking into consideration the opinion

of the Government of Paragquay.

The following items should be examined in

connection with the land use plan.

(1) Future prospect and appropriate layout of
the commercial and business center.

C) Future prospect and appropriate layout of
the central commercial district.

CS Plan for, and trend of, development of the
metropolitan area including peripheraL

cities.
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(2)

(@) Course of improvement and rearrangement of
the harbour and related facilities.

(3) Relationship between the traffic facilities
(means of transportation, bus terminals,
etc.) and the development of peripheral

areas.

C) Revision of the land use control
Furthermore, the following items should be
examined in aadition to the aforementioned
ones, in order to draw up a map of the land
use plan in 1990 and 2000.

- Population allocation scheme
. Employment allocation scheme

. Development and improvement schedule

Traffic management and operation scheme

Generally speaking the traffic management and
operation scheme is regarded as a short-term
problem. It must be borne in mind however, that
in the case of proposing a area

traffic signal control system, it is indispensable
to tackle the problem from a long-term standpoint
in order to devised appropriate solution for the
problems of the control scheme to be adopted,

type of equipment to be introduced, etc.
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(3)

(4)

Road network plan

The road network plan, comprised within the
master plan prepared in the form of an urban
traffic plan, covers the following aspects.
(1) Functional classes of roads;

Major arterial roads, arterial roads,

subsidiary arterial roads, etc.

() Classification of roads based on functional
classes;
Freeways, national routes, municipal roads,
etc.

C) Basic structure of roads

C) Proposed road network based on the aforesaid
items

C) Estimation of the road construction cost

Public transportation plan

The public transportation plan consists
principally of the bus service. However, the
possibility of introducing systems with larger
capacity (trolley bus, monorail, tramway, etc.)
will be examined for the arterial routes. Data
referring to the forecast of public
transportation demand obtained from the forecast
of the overall transportation demand and results
of allotment of traffic volume will be used in

this part of the study.
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This plan covers the foliowing aspects.
. C) Bus transportation;
Reorganization of the route network
Operation system |
Vehicles & maintenance
Tariff system
Form of operation of bus companies

Bus transportation policy

C) Other transportation system (trolley bus,
monorail, tramway, etc.)
Routes
Operation system
Vehicles
Tariﬁf system.
Form of operation of traﬁsportation companies

Possibility of introduction of the system

(5) Built-up area development plan

The future development course and development
plans for the built-up area of Asuncion,
including the existing central business district,
will be examined in this part of the study. In
this connection the relevant work will be carried
out by adjusting the built-up area development
plan with other related plans such as land use
plan in the built-up area, traffic plan, plans of

facilities of various kinds, redevelopment plans,
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and by paying attention to the coordination with
the higher hierarchy plans of various kinds and

with the Government of Paragquay.

Particularly in connection with the central
business district, the future form of the central
business area will be proposed by defining
clearly the future development course and the
policy to induce the development, and by
integrating the tramways, historical monuments

and buildings, etc., in the most effective way.

The following aspects will be investigated in
this part of the study.

(2) Coordination between the future development
plan and the traffic system

Coordination between the central area
redevelopment plan and the future land use

Coversion of tramway routes into malls

@ ©®

Course of improvement of public facilties of

various kinds

The built-up area development plan will be
prepared on the basis of the results of the said
studies. Perspective drawings and other

illustration will be provided for the mall routes.
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6)

Plan for improvement of facilities

This plan consists principally of the plan for
improvement of intersections and car parking plan.

The contents of each plan are as follows.

Plan for improvement of intersections:

Identification of the points at issue from the

analysis of the intersections

Draft of the plan for improvement of intersections
Attention should be paid tec the following points in
this part of the study.

Degree of saturation of the traffic flow as

things now stand

. Restriction imposed by the land use in peripheral
areas

. Characteristics and landscape of the routes

. Topographical conditions

Car parking plan:

. Identification of the points at issue from the

fact-finding analysis of the car parkings

. Car parking demand

. Supply of car parking (future land use plan,
central area redevelopment plan)
. Improvement of car parkings

. Car parking plan
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Attention should be paid to the following points in

this part of the study.

. Legislation referring to the construction of car
parking

. Attitude of the people to car parking control

. Influence on other means of transportation (bus,
tramway)

. Restrictions related to the land use

Evaluation of the project and preparation of the

improvement program

Generally speaking, there are two distinct yeardsticks to

evaluate the project.

{1) Measurement of the benefits brought about by the
project

(2} Measurement of the losses that would occur as a
result of elimination of implementation of the

project in the form of benefits. (Refer to Figure 3-13)

The latter yvardstick is adopted in this case, by assuming

that the master plan is practicable.

However, it must be borne in mind that this evaluation
system has its shortcomings, i.e., a distinct evaluation
may result when it becomes necessary to calculate the
extent of improvement after the implementation of some

specific projects (e.g. evaluation in the F/S), and as a

’
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Figure 3-13 ECONOMIC BENEFIT OF THE MASTERFLAN AND A PROJECT

conseguence not only the coordination of the project in
question with the master plan, but also the very accuracy
of the survey technique may be questioned. Therefore, in
the case of occurrence of a project expected to be
evaluated by means of the metheod (1), pértway'along the
master plan preparation'work, the benefits of the projects
in gquestion should be calculated by using the method (1)
as well, and the results of the calculation and the
distinct philosophies of the methods of calculation should

be mentioned clearly in order to avoid confusion.

In this part of the work the project will be developed in
correspondence to each year of the implementation period,
but in the program it will be indicated in more round
form. In other words, the program will be divided in
initial stage up to 1990; middle stage from 1991 to 1995
and final stage from 1996 to 2000, with indication of the

projects to be implemented in each stage.
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4. Report

The contents of the reports to be presented during the

survey period are as follows.

Report

Contents

'
1

Date of
presentation!

1. Inception Report

2. Progress Report (I)

3. Progress Report (II)

4. Progress Report
{IIT)

Policy and contents
of investigation
Implementation
schedule

Traffic fact-finding
surveys of various
kinds

General data
collection

Analysis of the
current situa-
tion of the
traffic
Socio~economic
analysis
Current state of
land use

Future land use
concept

Future framework
Forecast of
demand

Future land use plan
Forecast of demand
Survey and analysis
of the use of
electricity
Alternatives of
short-term and
long~-term plan

Draft of the traffic
management plan

August 1984

December 19845

Mareh 1985

f

'
|
[

October 1985
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Report

Contents

Date of
presentation

5. Interim Report

6. Draft Final Report

7. Final Report

Draft of road
network plan
Draft of public
transportation
plan

Draft of street

plan

Draft of built-up
area development
plan

Evaluation of
alternatives
Evaluation of the
project
Preparation of
the master plan
Improvement
program

Analysis of the

present conditions

+« Socio~economic
aspects

. Road facilities

« Volume of traffic
in roads

. Characteristic of
the roads

. Public transpor-
tation

. Traffic super-
vision

Future forecast

and planning

. Land use plan

. Demand of traffic

. Traffic super-
vision plan

. Alternative of
road plans

. Master plan for
roads

. Alternatives for
public trans-
portation plan

February 1986 .

May 1986

July 1986
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Report

Contents

Date of
presentation

Master plan for
public transpor-
tation

Economic and
financial
evaluation

Plan for imple-
mentation of

the project
Organization
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5. Study Organization and Schedule

5-1 Studv QOrganizaion

The study organization is shown in Figure 5-)l. The list

of members of the JICA survey mission is shown in Table

5-10
Janpan International Asuncion
Cooperation Agency City
. ' ]
Advisory . . Steering |
Committee | | Committee !
JICA Counterparts
Study Team

Fig. 5~1 Study Organization
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Member of Advisory Committee

Team Leader

Urban Regional Planning
Transportation Planning
Pablic Transportation

Transportation Facirities

Pth.
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Takashi Inoue
Takayoshi Hotta
Hiroshi Yamano
Kazuyoshi Matsumoto

Yaoshitaka Taura



Member of Study Team

Urban Transport Project Team

Team Léader

Land Use Planning

City Planning
Transportation Planning
Traffic Management

Traffic Analysis
{Coordination)

Traffic Survey

Transportation
Demand Forecast

Road Planning
Road Planning

Public Transport
{(Duputy Team Leader)

Public Transport
Project Evaluation
System Analysis

Mapping Project Team

Team Reader
Survey
Survey
Survey
Survey
Survey

Survey
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Name

Jyuro Kodera
Iwane Mizuno
Ryuzo Hasegawa
Shigeru Okutsu
Kimio Kaneko

Mamoru Shibata

Shigeru Yoshijima

Takeshi Yoshida

Tetsuo Kawamura
Kazuhiro Fujita

Hajime Tanaka

Toshiaki Horii
Tetsuo Wakui

Yoshio Yoshida

Keikichi Yosida
Chifuyu Horiuchi
Tatsunobu Miura
Masavuki Senzaki
Eiji Tanaka
Yutaka Suzuki

Shuzo Sekiguchi

{Ph.D)
(M.5.)
(M.AL)
{B.S.)
(B.S.)

(B.5.)

{(B.S5.)

{B.5.)

(B.5.)
(B.S.)

{M.S.)

(B.S5.)
(M.S.)

(B.S.)

(B.S.)
(B.5.)
(B.S.)
(B.S.)
(B.S.})
(B.5.)

(B.5.)



5-2 Work plan

The work plan is shown in Table 5-2, Table 5-3.
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SCOPE OF WORK

FOR

THE URBAN TRANSPORT STUDY

IN ASUNCION METROPOLITAN AREA

O0F THE REPUBLIC OF PARAGUAY

AGREED UPON BETWEEN

MONICIPALIDAD DE LA CIUDAD DE ASUNCICN

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

X

Asuncion, March 14, 1984

Prof, TAKASHI INQUE

Leader of the Preliminary Survey
Team .

Japan International Cooperation
Agency

PORFIRTO| PEREIRA RUIZ DIAZ
Gral. de Brigada

Municipalidad de la Ciudad de
Asuncion



I. INTRODUCTION

In response to the request of the request of the Govermment af the

' Republic of Paraguay (hereinafter referved to as "Paraguay"), the

Govermment of Japan decided to implement The Urban Transport Study

in Asuncion Metropolitan Area of the Republic of Paraguay (herein-

after referred to as "the study"), within the general framework of

technical cooperation between Japan and Paraguay, which 1s set forth

in the Agreement on Technical Cooperation between the Govermment of

Japan and the Government of Paraguay.

The Japan International Cooperatiom Agency (hereinaiter referrad to

as "JICA"™) the official agency responsible for the implementation of

+ the technical cooperation programs of the Govermment of Japan, will

undertake the Study, in accordance with. the relevant laws and regula-

tions in force in Japan in close cooperation with the authorities of

Paraguay.

1

The Municipalidad de la Ciudad de Asuncion (hereinafrer referred te

as "™.C.A.") shall aet as counterpart body to the Japanese study
. ‘ .

team and also as coordinating boedy to other relevant organization to

reach the conclusion of the Study.

The present document sets forth the Scope of Work for the Study.

II. OBJECTIVE OF THE STUDY - .

The objective of the Study is to formulate a masterplan -on the urban

transport system in Asuncion Metropolitan Area,

(:In the masterplan, the use of the hydroelectric energy to the public

transportation system will be considered.

11T, SCOPE OF THE STUDY

1.

Study Area ’

The Study area covers the urbanized and to be urbanized aryea in
Asuncion Metropolitan Area, which includes: Asuncion, Lambare,
Lugque, San Lovenzo, Mariano Rogque Alonso, Fernando de la Mora,

Villa Elisa, Nemby, Limpio, San Antonio, and Villa Hayes(Urban Zone).



2.

3.

Target Year

The carget year of the long term plan is the year 2000.

In addi-

tion, the short term programs e also to be formulated for the

urgent countermeasures for the year 1990.

Main items of the study

3-1 Review of existing reporrts
3~2  Review of land use plan

3-3 Review of electric power distribution plan of the study

darea

3-4 Data collection and analysis on the socic-economic aspects

of the study area (Analysis of trend and forecast)
1) Population ‘

2) Commerce and industries

3) Number of cars registered

8) Othler socio-economic factors

3-5 | Data collection and analysis on urban transport
1) Person trip survey
L B

2) Traffic survey
3) Urban transport facilities survey

4) General review of existing public transporr system

J 3) Transportation induscry

6) Fuel and electric rover conéumﬁtiau
3~6 Identification of problems -

3-7 Preparation of altermatives
1) Long term plan
(a) Road network
(b) Public transport system and facilities
{(c) Traffic control and management

2) Short ferm programs

The urgent improvement projects will be studied among

the following aspects, such as main crossings, t;affic_
and parking control of congestion area, parking spacies,

ecc.



3;8 Formulation of oprtimum projects, in the view of economic and
technical aspects. ‘

3-9 Project evaluatilon
1) Technical evaluation
2) Economic-financial evaluation
3) Sacial enviromment evaluation

4) Screening of recommendable projects-

3~-10 Implementation schedule

I¥. STUDY SCHEDULE

The whole work will be conductad in accordance with the attached tentacive
study schedule,

V. REPORIS

JICA will prepare and submit the following repoctts in English to the

Govermment of Paraguay at each time of the tentative study schedule.

o
1. Inception Report T30 cop?es
2. Progress Reporg_izl '30‘Fapies
3. gggéress Report (II) 30 Eopies
4. Pégéress Report (TIII) - 30 copies.
5., Interim Report . ' / 30 copies
6. Draft Final Report ' ' 30 copies
7. Fipal Report o \ Sﬁfcopies

r

VI. UNDERTAKIKG OF THE GOVERMMENT OF PARAGUAY

1. In accordance with the Article II, stipulated.in the Agreement on
Technical cooperation between the Govermment of Japan and the |
Govermment of Paraguay, the Government offﬁhraguay shall accord
benefirs to the Japanese study team and, through the authorities
concernied, take necessary measures to facilitate the conclusion

of the Study.



2.

M.C.A. shall make necessary arrangements (take necessary measures)

with the cooperation of other relevant organization for the fellow-

ings:

(1) to secure the safety of the Study team,

(2) to permit the members of the Japanese study team to enter,
leave and sojourn in Paraguay for the duration of their

assignment therein, and exempt them from alien registraxiom

requirements {and consular fees).

" (3) to exempt the members of the Japanese study team from taxes, -

duties and other charges on equipment, machinery and other
charges on equipment, machinery and.other materials brought

into Paraguay for the implementation of the Study.

(4) to exempt the members of the Japanese study team from income
tax and other charges of any kind imposed om or in connection
with any emolument or allowance paid to the members of the
Japanese study team for their services in connection with the

implementation of the Study.

(5) to provide medical services as needed. 'Its expenses will be

chargeable on the member of the Japanese study team.

{(6) to secure permission to take all data and documents (including
photographs) related to the Study out of Paraguay to Japan by
the Study team.

-

M.C.A. shall, at its own expense, provide the Japanese study team

with the followings, in cooperation with other relevant organiza-

tions:

(1) available data and information related to the Study,

{(2) counterpart personnel,

(3) suitable office space with necessary equipment in Asuncion,
(&) 'crédentials or identification cards, .

(5) necessary number of Jeeps or Pick-Ups with drivers for the

team to carry cut the field survey,

(6) interpreters, typists and laboures necessary for the conduet

of the Study.



4. The Government of Paraguay shall bear claims, if any arises against
the members of the Japanese study team resulting from, occurring in
the course of, or otherwise connecred with the discharge of their
duties in the implementatiom of the Study, except when such claims

arise from gross negligence or willful misconduct on the part of

the membhers of the Japanese Study team.

YII. UNDERTAKINGS OF THE GOVERNMENT OF JAPAN

For the implementation of the Study, JICA shall, in accordance with the
relevant laws and regulations in force in Japan, take the following

measures:
1. to dispatch, at its own expense, study teams to Paraguay.

2. to perform technology transfer to the Paraguay counterpart personnel

in the course of the Study.

VIII. JICA and M.C.A. will consult with each other‘in respect of any matter

that day arise from or in connection with the §tudy.
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