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Introduction

This report covers the progress of our study started in
August 1984, when the Inception Report was submitted, and ended
in October 1984, totalling a period of two and a half manths.
Main work in this stage can he divided into the following three;

(1} Collection and review of the existing data and reports;

(2) Trips and other road traffic surveys relating to the
Froject; .and

(3) Mapping of the city of Asuncion and its vicinity.



Chapter '1: Progress of the Study

1-1 Organization

The prganization for the study is described in the Inception
Report . In the current study period (August-November 1984) 11
Japanese staff (including 7 topographic surveyors) were sent by

JICA. Their eight counterparts were appointed by the Municipality
of Asuncion, Paraguay.

Coordination

1 person
Traffic planning 1 parson
Traffic survey 1 person
Road planning 1 person
Mapping 2 persons
Land Use 2 persans

In early September a Coordinating Committee was officially
established. Composed by eigth representatives af the follaowing
organizations, the Committee makes it a rule to meet once a month.

M.C.A. 2 persaons
M.0.F.C. 2 persons
AN.D.E. 2 persons
I.G.M. 1 person

Shawn below are the full and abbreviated names of the orga-
nizations contacted during the study periocd. Such organizations
will herein after be refered to by their abbreviated names.

Organization Abbreviation

1. Municipalidad de la Ciudad de Asuncidn M.C.A.
2. Municipalidad de la Ciudad de Asuncién
Direccidn de Transita

TRANSITO
2. Ministerio de Obras Fublicas vy
Comunicaciones M.0.P.C.
4, Administracidn Nacional de Electricidad A.N.D.E,
O Instituto Geografico Militar I.G.M.

4. Ministerio de Hacienda
Pireccidn Gral. de Estadistica

M.H. D E.
7. Ministerio de Industria y Comercio M.I.
B. Ferrocarril Central del Faraguay F.C. F C.A.L.
?. Administracidn de Transporte Eléctrico A.T.E.
1@8. Administracion Nacional de Navegacidn y Fuertos A.N.N.F.
11. Organizacidn Faraguaya de Cooperacidn a.rF.a.C.I.
Intermunicipal :
12 Instituto de Desarrollo Municipal I.D.M.,
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1-2 Working Schedule

The Working Schedule i1s based on the Work Flow of study
shawn in the Lnceptiaon Report. {See Fig.1-1) The period covered
by the Frogress Report I is mainly a period of field work such as
collection of relevant data, traffic survey and mapping.
Analysis results will be contained in Progress Report I1.

1-3 Brief Work Progress

.

The details of the work progress will be described with
respact to each item in and after Chapter 3. Here the principal
work results are summed up.

1) Collection of the Existing Data and Reports

The data and reports collected sa far are listed in Table 1-1.
2) Road and Traffic Surveys

TABLE I-1 DATA AND INFORMATIONM LIST
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DRGANIZATION INFORMATION ' REFORT
MCA 1. Present Land use A. Beneral Urban
2. Municipal Budget Flan _ Transport Flanning
{19873) 1. MT-GEIFQT
: (Brasil) :
Z. Socio~Economics data Estudio de Transpaorte

Urbano de Asuncidn

1982 - 1984
4, Favement Conditions 2. BID
Base para la Implan-—
tacidan del Flan
de DResarrollo del
Area Metropolitana de
Asuncidn (1981).
B. Trolley Bus

3. BCEOM (France)
fAirea Metropolitana
de Asuncidn Estu-
dio del Transpaorte
Fublico Eléctrico
(19B73)
4, SOCIMI (Italy)
L.a Estructuracidn
del Sistema del
Transporte Fublico
Urbano de la Ciudad
de Asuncion - Fro-—
vecto "Tralley Bus
200" (1983)




PN ) e YR8 S 48 A P T oy v S S o Skl e i i e 1y ot W T it et S L8 B it ! £ TR R e S . N e g i T B S P B e B i e o S i i o . Wt s e

TRANGITO

MCA Vehicle Registration 1. Reglamento de
‘Transito {(1982)

Signal Types and location

Tax System for Vehicles

{including Bus)

No. of Bus Service by rou-

tes and relative personel

9. Bus Fare
MOrFG 1. Road Conditions for Ma- 1. Flan Nacional de
tional Transparte, 1983 -
Highway and Inter 1984 (1%83).
Municipal Roads
2. Long Distance Bus ) 2. ~do-, 1984-1988
(1984)
ANDE 1. Listado de Usuarios de . 1. ANDE Reports
ANDE : (Fower Supply Sys-
tem, Tariff Sys~
tem, etc).
iGM 1. National Triangulation
Stations and National
Bench Marks
MHDE 1. Maps related the Natio- 1. Anuario Estadis-
nal Census (Catastral tico del Faraguay
Maps). _ (1982).
FCFCAC 1. FPast Recoard and Fresent
Conditions
=Anual Budget
~Route
-Fare
~Traffic (FPassenger and
Cargo).
ATE —do-
ANNF 1. Memaria v Balance
2. Navegacidn vy
Fuertos,
QFACIT 1. Car Registration other
than MCA : 1. Boletin Infaorma-—
tivo de OFALCI
2. Control System for Car
Registration and Drivers
License
3. Regulation and Law related

to Municipality (Tax system,
etc).
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Road and traffic surveys can be divided into a Person-Trip
(FT) survey, supplementary surveys and Road and Traffic surveys
related to the Project. Freparations (including presurveys) for,
and eiecution of, these surveys will be made mainly in the three
months from September to November. The contents of the surveys
ares

(1) Person-trip survey
(2) Supplementary survey

- Screen line survey

- Cordon line survey

- Goods distribution survey
Enterprises interview survey

— Fublic¢ transport survey

(buses, railways, train, taxis)

{3} Road and traffic surveys related to the Froject

= Road inventaory survey

= Traffic volume survey

= Parking zone survey

- Travel time survey

3) Field Burvey for Mapping

The results of an aerial survey (1:10,000 and 1:40,000)
conducted by the Municipality of Asuncion City in the Asuncion
Metropolitan Area in May 1984 were used to cantrel station
surveying, leveling and classification  in about two months
following mid-August to prepare a 1:5000 map covering the area to
bhe described later.

Fig. I-2 PROGRESS CHART OF THE MAIN WORK ITEMS

Work Item Aug. Sept. Oct.

1. Exiating Reports and Data Review —-;

2. Field Survey
1) PT Survey
2) Screen Line Survey -
3) Cordon Line survey
4) Goods Distribution Survey
5) Establishment Survey e ——
6) Public Transport Survey
7) Road Inventory Survey
8) Traffic Volume Survey

9) Parking Survey mr—er—
10)

Travel Time Survey

3. Mapping _
1) Field Survey .
2) Mapping I

* work in Japan




Chapter 2: A Review of the Existing Survey and Plans

As described in Chapter 1, the Municipality of Asuncion,
Paraguay, received reports from the B.I.D., GEIFOT and I. E.
R. F. 's in the past five vyears. These reports analyze the
cuwrrent state of problems relating to the cities and transport in
the Asuncion Metropolitan Area and propose future plans. The work
of the I. B. R. F. 's project team is still in Progress, but it
is schedule +to be completed by the end of this vear. In mid-

October the I. B. R. F. ‘s survey team visited Asuncion City for
an evaluation of the proposed project.

In the same five years, private cansultant firms from Italy,
France, etc. submitted urban transport reports mainly dealing
with trolley buses. On October 31, 1984, an Italian Government
mission visited Asuncion City and offered to implement an urban
transport project for effective utilization of electricity.

It can be seen from the above that projects ralating the
urban transport in the Asuncion metropolitan area have been very
actively carried out. A brief description of the contents of the
principal reports is given belaw.

2-1 B.I1.D. Report

This repart was submitted in 1981 following a study from
1778 to 1980. The 19732-1979 period studied for forecast purpase
was a period when the Paraguayan economy grew rapidly. For this
reason, the result of the forecast now looks too easy.

2~2 GEIFOT Report

The GEIFOT drew up two reports in 1982 and 1984 under the
project “Estudic de Transportes Urbanos de Asuncion.

(1) 1982 Report

This report had the following three objectives and
covered the Centro district alone:

— Reduction of fuel consumption
= Improvement of environmental conditions.
= Increase of safety and smooth the traffic flow

To prepare the report, the GEIFOT surveyed traffic
volumes at 87 intersections in the Centro district and parkings,
road sings, traffic lights and also road conditions in the area.

On the basis of the findings, the repart pointed out problems and
proposed improvement plans.



Regarding Av. Falma, in particular, the report showed a
bird's eye view giving priority to pedestrian’'s space.

{2) 1984 Report

This report had the same objectives as the previous report,
but it placed particular emphasis on "improvenment of gpublic
transport facilities," particularly on the bus. The survey area
covered by the report was the same as ours, that is, the Asuncion
Metropolitan Area. The GEIPOT's home interview survey of 1983
used a sample of 6,306 households in the five cities af Asuncion,

Lambare, Fernando de la Mora, Luque and San Lorenzo. The sampling
ratio was 4,78 percent. :

Buses were found +to account for 73 percent of 444,860
weekday wmotor vehicle trips. Most of the purnposes af the hus
trips were ‘“going to work" and "going to schoal." At the same

time with the home interview Survey, ‘consciousness for buses was
surveyed,

On the basis of the results of those surveys, the report
proposed  a bus route system wich aims Shorter trip time, Route
rationalization and Lower fares. For this purpose the report
proposed to classify the bus route system in the Asuncion
Metropolitan Area into the following four systems, and to be
served by trolley buses and diesel buses:

Diametrical System (direct service to and from Barrios)
- Radial system

- Circular system

- Suburban system

Here is a summary of the details of the waorking .plan for
trolley buses:

(1) Project years 17 years from 1984 to 2001.
(2} Number of buses 253.
(3 Routes and their distances
— EBEusebio Ayala 39.8 km.
- Espafia . 25.3 km.
- Fernando de la Mora 22.5 km,
Total 87.4 Lkm.
(4) Demand at morning peak hour (year 2001) 18,715
persons (one-~third of total bus demand)
(%) Taotal cost E/C and IRR

= Total cost (in 1984 unit cost) @5,0292,860,000
(US+3,143,725,000:
(US#1.00 = B1460)

{discount rate 12%)
- B/C 1.19

=~ IRR 17.1%




2-3F Private Firms’' Trolley Rus Report

Reports submitted by two firms are summed up in Table II-1,
They differ widely in content and cost.

Table II-i Trolley Bus Reports by Private firms
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Item S0CIMI = BCEOM «
1. Target Year el 1011 Unknown
2. Vehicle No. Fhase I 15@ 145 (Capacilty: 1465 pass./
to be Intro- Fhase 11 750 each)
duced Total - 500
%. Route Inside of Centro: 2 rautes Route 1: Sajonia-
: San Lurenzo
17.5 Em.

Feak Hour Fass. @
S0 - 7000
Outside of Centro: 12 routes Route 2: Coléan-
l_ambare
6.8 Em.
Feak Hour Pass. @
2.000 - 4.000

4. Coast Fhase I : USF 72 M. G,115 M.
Fhace 11: USE 1468 M. (US¥ B,1%6 M.)
Total : USs 240 M. (US* 1.00 = &6 16@)

*+ SOCIMI, EBCEOM : Frivate Trolley Bus Firms.

2-4 Dur Attitude Toward these Reports

According to our agreement with the Municipality of Asun~
cion, we will take account the conclusians of the above reports,
but ouwr own report will not be bounded by them. We shall propose
what is caonsidered important from our experience. At the present
moment, however, we are not in the position to evaluate those

reports, because not all necessary information for such evalua-
tion is available.



Chapter 3: Person Trip Survey

31 Zoning.
1) Survey Area Selection

The Asuncion Metropolitan Area is composed by eleven (11)
cities, ten (1@ in Lthe Central Departament, and ona (1) in
Fresidente Hayes Depariment,

Outside the Metropolitan Area there are nine cities inclu-
ding Capiata (44,000 persans), Itd 128,000 persons) and Itaugui
{26,000 persons). Excluding Capiata, all these cities are so far
away that is censidered unnecesgsary to include them in the survey
area. As regards Capiatd, the following consideration is given.

In Capiatd, particularly i1its area along Route No. 2 is
affected by a remarkable urbanization of San Lorenzo City. Jt is
considered a matter of time that the two cities will become
connected. This urbanization igs mainly under way in the form of a
transition to a residential district and many people in this
district worlk in Asuncion city. Therefore, it is virtually impous-—
sible to draw a line of demarcation between Capiata City outside
the Metropolitan Area and San Lorenzo City inside it., It was
therefare put farward as a subject for consideration whether or
not it was advisable to include Capiatd City's area lying along
Route No. 2 in the Metropolitan Area.

We conducted an observation aof the traffic volume on Route
No. 2 in Capiatd City to determine the current traffic there. An
estimate based on the results of this observation showed that the
tatal of trips generated in Capiatd City (excluding pedestrians)
accounted 0.7 percent of the total of the Metropolitan Area as a
whole. Therefore, we concluded that it was not necessary to
include Capiatd in the study area. '

The projected Ferson-Trip swvey covers the 11 cities shown
in the Table III-1.

10



Table II1I-1 Outline of the Cities in the Metropolitan

Area.
City Fopulation Male Female
Asuncian 457,210 214,430 242,788
Fdo. de la Mora &b ,450 F2,128 4,330
Lambaré 67,1680 33,130 34,050
Limpio 15,461 7,783 7,754
Luque 62,761 31,004 31,757
San Loren:zo 74,240 33,3550 38,890
M.R. Alonso 13,442 7,241 7,201
Nemby 12,814 4,058 5,716
San Antanio 8,294 4,14@ 4,156
Villa Elisa 12,044 &,B66 5,918
Villa Hayes 18,860 7,650 7,210
TOTAL @8, 958 386,936 422 ,@22
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Source: 1B4 Sampling in 1982 Census

2) Basic Approach to Zaning

Zoning was based on the Sections used in the National Cen-
sus. This 1is because the number of househaolds and population
obtained by the census are precise enough to permit the study.

The Sections was segment2d in the following cases:

(1) When there are clear differences in land use within a
Section.

{2) When land use is eupected to change remarkably in the
futureae.

(3) When & zone is possible to so large that is posible to
considered plural regional units.

3) Segmentation of the NMational Census Section in Asuncidn

In the present survey the Section was segmented in  the
following: :

(1) Centro area

{2} Area adjioining the Centiro area
= Coldn and Barrio Obrero area

(4) Zevallos—Cué, Loma Fyta and Primer Presidente area

11



For the Centro district, the following twao analysis levels
can be wset:

(17 Transpart planning for Asuncion Metropolitam Area
as a whole.

(2) Transport planning for Centro district.

The Centro district, the core of the HMetrapolitan Area,
shows a remarkable concentration of comercial-and business acti-—
vities. It is also an area where traffic problems are concen-
trated. Therefare, this district should be kept in good and
vitalized conditions for the future as wall. In this area asmall
units of apalysis are desirable,

On Lthe other band, a transport plan well balanced not only
in the Centro district but also in the whole Metropolitan Area

requires a good balance in zone size between the Centro district
and the oather areas.

From the above two viewpoints, the Centrao area is divided

inte the following three on the analysis level mentioned under
(1) above:

{a) Gral. Dia=z
(b)) Catedral
(c) Micro Centro

On the basis of analysis level (2), MiCFéVCEﬂtFD is  subdi-
vided inta the following three according to area characteristics:

ta) UWestern area
{(h) Central area
(c) Eastern area

Details are shown in Fig. IT1I-1. Segmentation of the Sec-
tions other than the Centro district was executed on the analysis
level of transport planning for the whole Metropolitan Area.

- Area adjoining the Centra area

Widely different in land use, this area ies divided into a
commarcial digstrict, a residential district, a caombined
commercial-residential district and military area by their
entirely difference in character. This Section was divided into
three rones from the above viewpoint,

. Coldn and Barrio Chrero area

This area is developing as a residential area. Because of
its adijacency to the Centro, residential density there is very
high. This area was divided into two zones along the two main
roads: Av. Colon and Av. Estados Unidos.

12




. Zevallos—-Cug, Loma Fytd and Frimer President area

This Section covers such as a large area that was divided
into three zanes to achieve a balance with the other Tones,
In Zevallos~Cué, Loma Pytd and Santa Rosa area residents use the

Av. Artigas via Ruta Transchaco. The areas are divided by the
railway.

The Mbocayaty and Frimer Fresidente area are regional units
wich utilizes Av. S. Trinidad. The other areas, Manora and Villa
Victoria , use Av. General Benes—-Av. Aviadores del Chaco. The
above areas were made into two zones.

As  a result, Asuncion City was divided into a total of 22
zones. However, as zoning of the Centro area for detailed analy-—
sis will be divided in 24 zones. Asuncion City zoning is  as
shown in Fig. II1I-2, ‘ .

13
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SUBDIVIDED ZONES
III-1 DIVISION OF CENTRO ZONES

(2)

Fig.



FIG. TII- 2 A0NES IN ALUNCION
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Table II1-2

Encarnacidn
Catedral Este
San Rogue Norte
Catedral Qeste

Gral. Dliasx
Carlos A. Ldpez

San Roque Sur
San Rogue Este
l.Las Mercedes
Tacumbhd

Obrero
Republicano
FPettirossi
Mhuricad
Recoleta

Vista Alegre,
Nazareth

Fte. Stroessner

Villa Aurelia

Yeud Satd

Jara

Bella Vista

Santo Damingo

Mburucuya

Botanico

16

Zone Code in Asuncion

Encarnacion

Catedral

S5an Roque, Catedral, San Blas
Encarnacién,Catedral ,Gral.Diaz
San Roque ’

Gral. Diaz, Tacumbua

Sajonia, Itapytapunta, San
Antonio, Dr. FfFrancia, Carlos
A. Lopez

San Roque, Pettirossi

San Rogue, San Blas

Las Mercedes, Mcal. Lbpez,
{5ral. Caballera, Ciudad Nueva
Tacumbd, Gral. Diaz, Obrero
R.L. Pettit

Obrero, R.l.. Pettit, Gral.
Diaz

Republicano, BaMado Santa Ana
It4 Enramada

Fettirossi, San Vicente,
Finosd
Mburicaa, Mcal. Lapez,

Recoleta

Tembetary, Recoleta, "Villa
Morra

Vista Alegre, Nazareth

Terminal , Hlpddromao, Fte.
Stroessner

Mczal. Estigarribia, l.os
Laureles, Villa Aurelia

San Cristdbal, Ycua Sati, San
Jorge, Ytay, Luls A, Herrera,
Sta. Maria

San Blas, Las Mercedes, Jara,
Mcal. Lopez

Raffado Cara Cara, Tablada

Nueva, . Virgen de Fatima,
Mcal. Ldpez, Bella Vista, Sta.
Rosa, Virgen del Huerta,

Virgen de la Asuncidén

Santo Daomingo, El1 Mangal, Las
Lomas, Manara, Mburucayd,
Madame Lynch, Salvador del
Mundag

Santisima Trinidad, Mburucuyéa,
Madame Lynch, Mbocayaty, Na
Guaz, Salvador del Munda

S8an Rafael, Botanico, Zevallos
Cue,De la Residenta, Loma Fytd



4) Zoning of the Metropolitan Area (oulside Asuncion)

In zoning the areas outside Asuncion City, in principle the
cities areas were treated as single cones. However, the following
cities areas were segmented based on the Sections in view of
differences in land use and the progress of urbanization.

(1) Lambaré

1t was divided into the following three zones:

{a) The area demarcated by Arroyo Lambare where the
urbanization of Asuncion is in progress.

(b) The existing urban center of Lambaré using Av. General
Maximo Santos.

(c) The area wich is being and will be developed as a
residential area using Defensaores del Chaco.

{(2) Fernando de la Mora

It was divided into the following two zones:

(a) The area Route No. 2 {(Av. Mariscal Estigarribia.)
(hy The area using Av. Mariscal Ldpe=z.

{3 San lLorenzo

It was divided into the following three zones
(a) Urban center
Is an area where urbanization is naw rapid progress.
(b} Northern area (demarcated by Arraoyo San Lorenza)
() Southern area :
The other two areas have not yet undergone much

development, but they are expected to develop remarkably
in the future.

Except the above three cities, each city faorm a zone, as
shown in Fig. ITII-3. The area outside aof the Metropolitan Area

are shown in Fig. III-4 and III-5. Zone codes are given in Table
I1I-2. '
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Table III-3 Zone Code outside of Asuncion.

Code Mupicipality Department

B1-24 Asuncion Central

25-2 Lambare Central

28-29 Fdo. de la Mora Central

! lL.uque Central

=1 Mariano R. Alonso Central

32 Villa Hayes (Urban) Central

T3 Limpiop Central

34-36 San Larenzo Central

=7 Neemby Central

8 San Antonio Central

=9 Villa Elisa Central

4@ Aregua Central

41 Capiata Central

A2 Ypane Central

43 Itagud, Ypacarai Central

44 Guarambare, Ita Central

45 Villeta, Nueva Italia Central

44 FRESIDENTE HAYES, ALTO

. FARAGUAY , BORUERON, NUEVA

ASUNCION, CHACOD

47 CONCEFCTON, AMAMBAY, SAN FEDRQ,
CANENDIYU

48 . CORDILLERA, cCAABUAZL, ALTO
FARANA

49 FARAGUART , GUAIRA, CAAZAFA,

ITAFUA, MISIONES, NEEMBUCU

T L b b e e g et Bl Bk e e . g Aoy ey St R e e o o . Pt S 78 e B B S oy o e B L8 Ut ok ok . AR S Bl e e ke b g oy HEE i S T Y P S . i T A S
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Fig. III-5 ZONES IN PARAGUAY
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3~2 Survey Flow and Schedule

(1) Survey Flaw

The overall survey flow chart is as shown in Fig. I11I-4.

(2 Sampling Design

Sampling methods, sampling registration, sampling woark
procedures and the necessary materials for sampling wark were
carefully studied. Setting the sampling ratio at 6.7 percent, the
sample rate of one household out of every 13 is decided. All gix-
vear—-old or older members of the sampled households were covered
by this survey.

(3 Working Survey Design

Survey methods and questionnaires, were carried out based on

the aopinion of our Paraguayan counterparts and HMDE census pea-
ple, and presruveys.

(4) Input Design
As  regards data input and data ceoding to follow field

sUWveys, we based ouw input design on the opinions of tabulation
personnel and Faraguayan punching firm staff.

(o) FR

In order to get respondent’s cooperation, we used the follo-
wing & (six) medias:

(a) Newspapers

(bl Television

(&) Radio

i} Fosters

(e) Letter of request for cooperation

(£ T—-shirts

(&) Execution

During mid-0October—-mid-~Navember period the Home Interview
survey was conducted. During the survey period,an  interviewer
will visited each of the sample households for a personal inter-~—

view. The interviewers were trained on the basis of a manual in
garly Octaber.
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(7) Data Checklist Freparation

Computers will be used to find out input and punching
omissions and logical contradictions in input contents. This
checklist includes warning errars to improve data-accuracy.

a8 Transfer-stop Coding

In dealing with trips using buses, tramway and railways, the
nearest stops and stations were codified.

() Data registration

The questionnaires were registered in diskets

(13) Data check

The errors in the computer were checked based on the data
chieck method. At the same time the wrong datas were corrected
and registered again based on the guestionnaires.

The original file were made up repeating this process until
the error disappeared.
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{2} Survey Schedule
The original schedule and current progress are shown in Fig.
I11I-7. The.field survey period was begun two weeks earlier than

originally planned and’ the present schedule was established for
four weeks, from mid-0ctaber to mid-November, in view of the fact
that - schools and enterprises vacations are scheduled to start in
mid—-November.

. L. -
Grand item HWork item WSEP cht
1°°2 3 412 3 4
1. Planning of sampling work [=—..
2, Preparation for sampling —r—y—r-r-
Sampling 1, Sawpling work ———
4, Preparation of name list DA e
5. Examination of extracted
samples o
1. Planning of actual survey ——————
work
Preparation for 2. Preparation of object of | __ __  _—dg—————
actual survey actuval survey F]
3. VPreparation of actual —— o ]
survey manual T -TT
4. Setting of object of R -_
actual survey
5. Pre-gurvey .
. 1. Posters L "
pr 2. Mass-communication —
medla Temm e
1. Recruiting .and training I eyt
of supervisors
2, Recruiting and training Symg—
Actual survey -'of surveyors ‘
3. Actual survey . -
4, Collection and examina-~ -
tion of survey sheets
1. Planning of input work . — m
2. Prepacation of zone ppay—
map and hus stop code
Input 3. Editing
4, Coding
5. Punch
6. Error check

Original ——

Actual

Fig.

I11-7
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3~-3 Sampling

13 SGample Rate Determination

Sample Rate will be sett by Relative Error, which is
calculated by the following formula. Conditions to determine the

rate are: Confidence coefficient of 95% and Relative Error of
less than 20%. )

RGD = K # [(ZK-1) =~ (1-r)/ 3t (1/N)] tarsz0

vhere RSD: Relative Error
K: Confidence caoefficient (1.96)
ZK: Number of category (30 zone x 20 zone)
vt Sampling Rate (4%, S.4% and &.0%)

N: Fopulation parameter (700,000 x I trips=2,100,00Q)

-

The "r" were reduced to 3 because the target relative error

was within 20 percent at a maximun, and because there was no
problems in implementation. The results of calculations based on
the three different rates are shown in Table III-4.

Table 1I1I-4 SEAMPLING RATE AND RELATIVE ERROR
Sampling Survey Relative
Rate (%) Rate (%)r» Erraor

T i A i A b e s e e e e et S o . e iy Y oA i A S WA M i $L4H St frme ek S e S i ok T o . Y1 S N — i o

CASE 1 5.0 4.0
CASE 2 6.7 9.4 17.0
CASE 3 7.8 6.0

* NOTE. BOZL of Effective Response is assumed

Among the three, Case 1 may exceed a relative error of 20
percent when it fails to achieve an effective response rate of 80
percent, while Case 3 does not improve much in accuracy even when
the sample rate is increased.’ Therefore Flan 2 was adopted with

a sample rate of 6.7 percent and a survey rate of 5.4 percent.

2} Sample List

Conceivable sample lists from wich to choose a sample for
our survey ware (1) original sheets of the 1982 original Natiaonal
Census, (2) the ANDE customer list, (3} housing maps and (4)
Folice lists. The original National Census was already discarted.
Other conceivable sample lists bad the following problems:

(1) ANDE customer list: It is not a list of nightime dwel-
lers, and includes factories and business offices as well. It
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therefore permits no accurate determination of the population
parameter, making it impossible to amplify each zone.

(2) Housing maps: Whether or not the houses shown are nig-
htime residences is not clear from the maps. Data on the whole

sitrvey area are nolt available. it is hard to specify particular
householcds to interviewers.

(3} Folice lists: It is not permitted to make use of these
lists.

After all, we decided to use the results of National Census
and the ANDE customer lists which permit population parameter
determination and expansion.

Ry Sampling Methads

(1) Sampling Materials

(a) National Census: This Census was carried out in 1982 and
its results are being tabulated noaw.
The National Census datas Used as sources for this
Survey were: area maps, the number of households, and
male and female population that figures in each survey
area. The terms denoting areas in the Mational Census
are as fallows:

- Section: The city of Asuncion was divided into 19
Sections; each of the other cities is regarded as
faorming one Section, totalizing 29 Sectians.

- Sector: Each Section was divided into Sectars, each
of which was in the charge of a supervisor at the time
of the Mational Census. Asuncion had 430 Sectors while
ather cities had 1B0Q Sectors each one. The total runs up
to 710 Sectars.

- Area: The Sector is subdivided into Areas, each of
wich is taken charge of by an interviewer at the time
of the National Census. An Area generally contains 20
households on an average. Asuncion has 4045 Areas and
the other cities 2584 each one. The total works out at 6646

(b? ANDE Customer List: This contains the addresses,
Manzanas and house numbers of all its customers.

(2} Sampling Method

In w@ampling, the number of sample households for each Area
is compulted and sampled at random from the corresponding Manzana
of the ANDE. Finding the adresses and house nunbers of the sample
household from the ANDE's list, they are posted to the sample list.
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However, in slum areas of Asuncidn‘s (Chacarita), where
no electric power is available, and in the rural areas of seven
cities wich are Luque, Mariano R. Alonse, Villa Elisa, Neenby,
Limpic, Sap Antonio and Villa Hayes, where neither adresses nar
house numbers are indicated although electric power is available,
we specified the number of sample households in each &rea and
sent supervisors there. After random sampling, they drew up maps
of such households in order to wse them as household sample list.

4) Sampling Results

Sampling results in each city or zone were as shown in the
Table III-35. .

Table 1II-5 SAMFLING RESULTS
wunicikle  lzona 4o ge ¥4 - lroblucitn Indicn o/ runlcielo ZONA] RO de vi=] Poblacibn (o0 | landics de
vienda {N@ de vivienda tivuestreo vienda de vivienda) nuestreo
Apuncidn 01 69 Bas 7.8 Asuncifn 2k 250 3,796 6.6
" 02 27 318 £.7 " 25 490 7,306 [ ]
" 03 134 1,849 7.2 Total Asun. 6,106 - | 91,8356 - 6.7
" ob 97 1,419 £.8 Lacberé |26 453 6,750 6.7
" a5 138 2,026 €.8 " 27 127 2,001 ) 6.3
" 06 545 8,489 £.7 " 28 395 5,727 6.9
" 07 127 1,918 £.6 Lanbaré Tot. 975 14,478 ba?
" o8 B6 14233 © 7.0 Fdo.de/La Ho
re 29 703 10,742 6.5
" 09 213 3,169 6.7 " 30 235 3,410 . 6.9
" 10 263 L, 156 6.3 " Total ] 938 14,152 6.6
w 1 419 6,201 6.7 Luque M 87s 12,728 6.9
" 12 303 L, Lok 6.7 H.R.Alonso 32 193 2,886 6,7
" 13 LG6 7,080 6.6 Villa Hayes |33 93 1,390 6.7
L] 1% 142 2,041 7.0 Linpio 34 225 3,192 7.0
" 15 228 3,497 6.5 S.Lorenzo 15 222 3,135 7.1
n 1% 246 2,436 6.8 w 36 541 8,376 6.5
" 19 171 2,624 6.5 n 37 257 3,552 T2
" 18 4zt 6,376 £.6 " Total 1,020 15,063 6.8
" 19 4 3,568 6.8 kenby 30 166 2,340 741
" 20 397 5,982 €.6 S.”Antosio 39 1h7 1,747 B4
" 21 294 4,900 £.0 Yilla Elies |40 162 2,394 G.8
" 22 273 4,070 6.7 Tot/A.Hetrop. 4,794 70,370 6.8
. 23 165 2,595 Sek TOT/General 0,900 162,206 6,72




The number of sampled households in the whole Asuncion
Metropolitan Area was 10,7918 households or 6.77 percent of the
total households of 162,204,

In each zone, the sample rate was about 6.7 percent. The
particularly high sample rate of 8.5 percent in Asuncion’s Zone
B2 was attributable to the fact that the nuasber of residents
there, which had been diminished by a flood disaster at the time
of the National Census, but increased again later being necessary
a supplementary sampling for them. The rates of 8.4 percent in
San Antonio’'s Zone, 37 and 7.4 percent in Limpio’'s Zone 24 resul-
ted a little bit high due to the arithmetic process of rounding
far determining the number of households per Area. The sample
rate for Asuncion’'s Zone 21 became 4.0 percent because people who

had dwelt there at the time of the National Census no longer live
there.

3-4 CQuestionnaire (Fig. I1I11-8)
1) Design Folicy

In questionnaire désign, attention was paid to the following
points:

- All necessary swrvey items should be covered.

The questionnaire should be easily comprehensible to the
interviewers and not misleading to the respandents.

Easy to check and code after the survey.

- Directly punchable and easy to store.

To satisfy these requirements,

- The respondent answers and the interviewer entries
were printed differently in color from the questions.

- Fersonal attributes, household attributes and trip
infaormation were divided by bold lines aone from another.

- A zone code and a transfer-stop coding column were
included to prevent errors in coding and punching.

- In oarder that as many trips as possible ecan be
entered on a single-sheet guestionnaire, the space
for a maximum of 10 trip entries were kept on both
sides of the sheet.

- The questions were printed from left to right in
conformity to the local custom of writing.

2) Survey I[tems

The person-trip survey in the Asuncion Metropolitan Area was
designed to cover the following items and details:
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(1) RBasic Items

(a) Whether a Lrip aor trips were made
A colupn for recording whether the respondent made a trip
or trips on the date of the survey.

(b} Reference Numbers

Designed to identify each guestionnaire form in an  eigth
digit number. As shown below, the first two digits indicate the
zone of residence, the next two digits the Sectér number, the
next two digits the household number and the last two digits the
personal number: The Sector numbers beginning from @1 to 25 are
for 25 households in each zone. :

One Sector is taken care of by an interviewer in a week. The
household numbers, @1 to 25, are households in the same Sector.
The personal numbers are {far the individuals in the same
household and given in serial numbers faor the samne household.

L T S L L P 20 A S ke e bl Sl e e S Tt e S i B B o UL S R S AR i M e Py S L i S i . et S 4 e S o e e . o i S W T B e
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Fig. ITI--9 REFERENCE No.

(c} Number af Trips
This column is for the entry of the number of trips of
the respondent. It is used to find out errors in trip punching.

(d) Date aof Survey
This is to indicate the date of reported respondent
trips.

{2} Ferzonal Attributes

(a) Sex
For the enptry of the respondent’s sex.

(b} Age
For the entry of the respondent’'s age.

(c) Dccupation or No Docupation

For the entry of the number indicating any of the
respondent ‘s seven occupational statuses—~whether the respondent
has an occupation or not, whaether the respondent is a housewife
or a student, etc. ' '

{d} Specific Occupation -
The respondent with an occupation is required to indicate
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which of the nine occupations shown he has.

(e} Type aof Industry

The respondent is required to indicate which of the nine
types of industry shown he is engaged in.

{£) Address of the Flace of Work

Whern the respondent is employed, he is asked where he works,
and it is recorded the address of his work place and the relevant
zone coade.

(g} Monthly Income

I+ the respondent has an income, he is asked about hisg
monthly income and, assigning it to one of the ten income classes
to make an entry. :

(h) School

In the case of a schoolchild or student, it is recoarded the
address and =zone code of the school. .

() Household Attributes

(a) Family Size :
It is recorded the number of family members including those

who live with them. This is used to know the change from the 1982
National Census.

(h) Family Members Above Six
It is recorded the number of family members above &. This is

usad +for determining the population parameter and for checking
the personal numbers.

(c) Car Ownership

It 1is recorded the nunbers of the passenger car and trucks
owned.

(d) Name of the nearest stop/station; time spent by walking
from/tao them.

It is recorded the bus stop or tramway stations name, and
the time spent by walking from/to theam.

() House ownership condition

It is recaorded one of the three alternatives: owned, rented
{paid) or borrowed (free of charge).

() House dimensions

This item is classified in 3: independent house, apartment
and slam house, and wach of them is also classified according the
dormitories number in 7 altermnatives.
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(4) Trip information

{(a) Departure place

When the departure place is @ 1. home, 2. work place, 3Z.
study place, it is recorded the corresponding number.

In other than these cases it is recorded the address and the
zone coda.

(b) Departure time -
It is recorded the time when the trip begins

ey Arrival place :

When the arcival place iss l. howre, Z. work place, 3. study
place, 1t 15 recorded Che corresponding number.

In other than theses cases it is recorded the address and
the zone code.

{(d) Arcrival time
1t is recorded the time when the trip ends.

(e) Trip purpose
It is recorded one aof the seven alternatives of the reasons
why it was made the &rip.

(f) Means of Transport
It is recarded the aeans of transport used for trips.

{g} Transter stations/stops

In the case of a trip using bus, tramway or railway, it is
recorded the stops/stations where the respondent get on . or off
suth a vehicle.

th) Driving '
In the case of a &rip using an automobile,it is recorded
whether the respondent drive his own car.

(i) Number of passengeré
When the respondent drive a car, it is recorded the number of
passengers on the car.

(j? Farking

When the respondent drive a car for a trip, it is recorded
which of the five alternative places choose for parking.
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=35 Presurvey

1) Objective

Fefore conducting the survey of some 10,0080 households that
that means about 40,80@ persons, we conducted a presurvey to find
out problems and solutions. Here are the summary of presurvey
objectives: .

(1) Determination of a mean outgoing frequency.

(2) Determination of a mean trip frequency.

(%} Determination of the degree of caooperation.

{(4) Determination of mean interview time and
consideration of the number of households held in
charge per weehk. .

{3 Consideration of the questions in the questionnaire.

(&) Consideration of the wording of the questions.

(7) Consideration of answer categories.

{(3) Consideratian of the amaking check system. .

(?) Memory of the previous day’'s trips.

i

Fresurvey Oultline

The presurvey conducted in two days—on Wednesday, Sept. 19
and Saturday, Sept. 22. was as shown below in brief:

(1) Interviewers: Eigth supervisors.

() Sample households: 3B bhouseholds sampled at
random. Each supervisor took charge of the three or
four households.

(X} Survey area: A central sbopping area, a general
residential area, a high-class residential area and a
suburban area.

(4) Survey material used: A questionnaire.

(3) FR: None.

(&} ID card carried by each interviewer: An ID card
issued by the Asuncion Municipal office.

-

3) Fresurvey Results

The results of the presurvey were as shown in Tables I111-5
through TI1-~7.

(1) HResponse

The individual response rate was 72 percent.

The percentage was somewhat lower than the target of 80
percent mainly because the presurvey period was anly two days and
did not permit contact with “"absent" people. An effective respon-
s2 rate of BY percent should be possible-in view of the fact that
invalid responses included no cases of "reject".
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TABLE 1115 Result of Pre-survay

et e e B oy g =i e b St L Ml iR T 2 (it S T e B Y S SRR T M MR e s ) S R T T T e s B S H S S AR - P S o T W e T A =8 b B e 0 e s Y A A B0t e e
.

Household Farzon Invalid Valid Reason of invalid

e e e ey T S e S L P ————— .
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I8 136 78 I8 2 - )
100 %) 72(%) 28 (%) =4 (%) - 447
(2) Trip Distribution and Average Trips

Ratio of going out: BS percent.

Average number of trips: 3.0 (gross) or 3.4 (net).

The going-out ratio of 85 percent was almost the same as in
previous studies. The average number of trips was a little higher
but it was considered attributable to the custom of getting back
hame far lunch and “"siesta" time. In the trip distribution, four
trips were highest (36 percent), followed by two trips (Z3 percent).

Table III-4 Trip Distance Distribution

L L S e T R B i e T Y T - it R S S A A o S s A o Sy S v i S e e

Distance (Km) Trip No.
-1 15
1 -2 -
2-3 23
3 -4 3
4 - 5 =
5 - &4 2
& — 7 b
-8 2
mare than B 5 ,
TOTAL @8
Average (Gross) Z.0 Em
(Net) F.6 Km

o St it . B e o S . P e A by e . Sy P oot P o e et g Tty B o e e ) e S LA ol B s bl
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(=) Interview Time

The interview time for the effective return of 3,2 Hersons
per houschold was about 35 minutes. But more than one hour was
required for five interviews with large families ar people whit a
loat of Lrips. Each interviewer interviewed four or five house-
holds & day without difficulty.

Table II1~7 Interview Duration

Duration Interview MNo.
less than 15 min. 5
16 - 38 4
31 - 45 19
44 ~ &0 &
mare than 1ihr. 5]

4.} Froblems and Solutions in the Fresurvey

(1) PR to Respondents

Noe PR activities were carried out for this presurvey, but
the sampled households were cooperative. However, the lack of
priaor R caused us to spend more than necessary time explaining
the survey objectives, etc. I+ 150 interviewers are to be used
for the projected survey, sufficient PR activity mainly in mass
media is necessary.

(2 Consideration of Guestions

Since students and housewives generally work also hbetter
data can be obtained by asking first whether they have or not an
occupation and after that asking the kind of occupation. The
quastion about the wark place or school of the respondent and
their address were separated as independent items.

About five percent of all respondents refused to answer the
question about their monthly income, and even in  the replayed
cases ~ the declared income probably was lower tnan the actual
wnes, fearing some conexion with income tax problems. Deciding
that it was somewhat dangerous to determine the standard of
living of a household only on the basis of its monthly income, we
added Lwo questions about "house ownership" and "the size of the
house. "
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(7) Consideration of Codings

The questiannatre contained mo item that misled or
the respondents. The questionnaire was revised only
points:

confusad
on these

RPuestion Before revision After revision
- Ear ownership Vehiculo Comercial Vehiculo de Carga
-~ Departure and Calegio Estudio
arrival place
- Means of Carro propio Jeep Coche Jeep
transport - Camidn Camidn y Camioneta
Bus Microbus Omnibus

{4) Considerations of Response Categories

Because of the need to distinguish between returning- to-the
—aftice and leaving-the-office, we added "regresao al trabajo,"”
bringing the total purposes to seven.

In the classification of parking, wich lacked "fuera de 1la
via," we clasgified "without charge" and "with charge" as "out of
the road" and "on the road"; adding “stopping,” we expanded the
classification to five classes.

(3} Consideration of the "Making" Check System

Bacause we were unable to wuse the original National Census
as the list of sample households, it was impossible to examine
our sample for "making" by age, etc. Therefore, we sent an
inspector to some of our sample households to find put  whether
they had been visited by an interviewer whether all the family
members had been interviewed with respect to trips, etc.

(&) Memory of the Frevious Day Trips

Each interviewed respondent was asiked about his or her trips
sequentially, beginning with his or her departure in the morning.
Therefore, there was no problem with his or her memory. But

answers about departure and arrival time were generally in

terms
of 18 minvtes units,

(7) Dealing with fAbsence

Only Z@ percent of all samples could complete the interview
with all the household member in one visit. The interviewers were
thoroughly instructed tou revisit households when all members were
not available in the first interview. At the same time, the
interviewers were urged to visit households on Saturdays and
Sundays when all households members were likely to stay at home.
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I=6 Survey FPreparations and Arrangemants

1) Fublic Information

The person—trip survey calls for direct visits ta homes.
Therefore, it is necessary to publicize the objectives and signi
ficance of the survey in order to ensure a good uwnderstanding and
their cooperatiaon,

For this purpose, we carried out public infarmation work
using (1) A letter of request for cooperation, (2) newspapers (3)
television, (4} radio, (5) posters and {(6) T-shirts.

I .
(1) Letter of Request for Cooperation

This letter explaining the purpose, etc. of the person-trip
survey and the letter was handed to each sample household by a
visiting interviewer. The letter was later recovered by a visi-
ting inspector as one of the way to check the passible intervie-
wer "makings". The letter is shown in Fig. III-1@.

(2) Newspapers

Newspapers have such a great publicity effect that we held a
press conferance with the cooperation of the Municipality of the
Asuncion and the survey team.

In addition, we complied with news-gathering requests from
newsmen  and made every effort at publicity. We distributed
reprints of news articles to all aur interviewers so that they
could show them Lo sampled household members to get their
cooperation.

Table III-8 FR on Newspapers

e s R0 b e i £ Mt M e o o et B it St M A iy S i S 0 S e i SRR R e, o Y 8 AL . AP ks e .y o P Y W oy T Y S R L s R e e Sy il e e

Name of Newspaper Date

Ultima Hora Oct. 9, 1984 evening (Colaor, ist page)
£l Diario Oct. 1@, 1984 marning

Hoy Oct. 1@, 1984 morning

Oct. 21, 1984 morning,
n Dct. 24, 1984 morning
El Diario Qct. 24, 17984 morning

o b e g it e i e e T P S T T L £ 1T i o T ey TS S oy g Al e e A St i i Y I U (ke AR 8 e g b o (e o W e el S L T e B P 1t . e
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{3 TV and Radio

For television and radiao publicity, we bheld a news
conference and complied with individual news—gathering requests
as in the case of newspaper publicity. 0On Channel 9 we inserted
in & movie program a telop "Flease cooperate in our person-trip
survey.," '

Table 1I1I1-9 TV broadcasting

Channel No. Date and Time

Channel 12 Oct. 3, 1984 12:00 and 20: 00 on news
Channel 13 Oct. 9, 1984 12:00 and 2Q0:00 on news
Channel < Oct. 7, 1984 1Z2:00 and 20:00 on news
Channel 9 Oct. 17, 1984 12:00 and 20:00 on news

{4) Fosters

Fublicity in mass media has great effect, but this effect
~does npot last. For this reason, we produced two posters for
public relations during the survey period. The posters were
displayed at the following places considered to make possible the
greatest possible exposure:

Bus stops

Gas stations

Schools and other public facilities-
Suparmarkets

Inside buses.

The posters were displayed in all buses with the kind
caoperation of the Transport Bureau.

(S T-shirts

T-shirts bearing the symbol mark of the survey printed on
them were produced and distributed to the interviewars, who wore
them while working.

Materials Used for the Survey

In the field survey, surveyors carried the following
materials;
a. Traffic Survey Cuestionnaire
b. List of Sample Households
c. Letter of Request for Cooperation
d. Zone Code List and Zone Maps
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Oficina Desarrollo Urbang
. CETA
Comisidén Técnica Plrw.lwo_
Japonesa pars sl Estudio de

: - Transporia Urbano de Asuncién
AMeanccspalidict oo & Cpictal v su Ares Mevropolina

Asuncidn, . Ocmbn_d'l 1084

SOLICITUD DE COLABORACION CON LA ENCUESTA SOBRE ORIGEN Y DESTINO
DE PERSONAS EN ASUNCION Y SU AREA METROPOLITANA.

Por la presente, tanemos ol agmdo de saludirle & informarls que estamos
sjecutando un enudio sobre e) estado eal de movimiento de personas, y la Incidencia an Ly
utilizacién de Gmnibus, sutos y otros medios de transporie terresire. {Incluye tambidn
pestones),

Este estudio serd da gran utilidad en el planteamiento de soluciones que se

presentardn an el plan general de transporte, Por 1o tanto, mucha le agradeceremos s sirva
COOPErar 411 ¢5Ta encuests.

Ln- personas 8 sar ancuestadas son todos los miembros de la familia selec-
cionada sl azar, mayores de 6 aflos de edad en adelanta, ’

La informacién raqusrida es la siguienta:

. INFORMACION PERSONAL:
1. Sexo
2. Eded
3. Ocupacidn
4. Tipo de Industria
5. Lugar de trabajq 0 estudio.

INFORMACION DE LA VIVIENDA:

8. Numero de miembros de la viviends,
7. Nomero de sutoméviles en el hogar.

INFORMACION DEL VIAJE DE UN DIA
8. Origen '
9, Destinc
y 10, Hora
11. Propdsito dal viaje
12, Medio de transporte *
13. Lugar de paraca
14. Maneja usted?
15. Cudntos pasajeros son incluyéndolo a usted?
18. Dénde se estaciona?
17. Otras informaciones que estin especificadas en la boleta de encussta.

Fig. III-10 LETTER FOR COOPERATION
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a. Interviewer 1D Cards
f. Interviewaer Manual

3=7 Field Survey Organization

1) FPlacement of the Central Office.

The Central Office was placed in:
Eduardo V. Haedo No. 34, Asuncion City.

2) Organization

At echelon system was used for field survey cantrol.
The uppsr echelons controlled the laower echelons as shown below
so that the survey will make smoath progress.

HEADQUARTER OF
PERSON-TRIP SURVEY IN
ASUNCION METROPOLITAN AREA

IMANAGERIAL STAFF |

[ | | 1
[SUPERVISOR | [SUPERVISOR | [SUPERVISOR | {SUPERVISOR |
[_INSPECTOR |

(SURVEYOR | [SURVEYOR ]| [SURVEYOR |

I | ] L

w1 E£5r1i ‘:::’?;.l .1EEiir

Fig. III-11 FIELD SURVEY ORGANIZATION

4



The role of each member is as shown bel ow:

(1) Managerial Staff

The  managerial staff managed person trip survey planning,
the aupervisors and the surveyors to make the survey progress
smoothly. The staff is composed for 2 persons: one from the

Japanese side and one from Faraguayan counterpart. The principal
duties of this staff were as follows:

al Flanning of the survey as a whole

b) Draw up the plan of swurvey materials

c) Surveyar recruitment and training; Ffilling wup
vacancies

d) Supervisor instruction and control

e) Inspection and control of returned questionnaire
form

(2) Supervisors

Supervisors controlled the progress of surveyor execution of
field swveys, inspected the questionnaire cards, and dealt with
imperfect entries. For survey management purposes, the Asuncion
Metropolitan Area was divided into 1@ areas and one supervisar
was assigned to each of such areas. Each Supervisor was in charge
of 13 to 17 Burveyors.

3} Inspectors

Under the direction of a Supervisor, an Inspector singled
out two to fouwr sample households in a4 Surveyar Sector  and
visited such households to investigate whether the survey was
conducted in conformity to the given instructions, whether or not
there was surveyor "makings®. The Inspectors also carried oput
aggistant work for the Supervisors.

The  number of @ inspectors was five (1 inspector for 2
supervigars) .

{4) Surveyors

They visited the households specified in  the sampled
household and interviewed the respondents about their activities
on the survey date according to the survey items. Upon completion
of each interview, they inspected the completed questionnaire
cards for omissions and errors in entry and alsao took charge of
zone coding of thé respondents’ work places or schools and
starting points and destinations.

Each Surveyor was in charge of 25 households per week and

brought the completed questionnaire cards to the Headgquarters
weekly for inspection by Supervisors,
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2) Supervisar Recruitment and Training

The Supervisors were recruited through the Faraguayan menbers
of the PManagerial Staff and employed after personal interviews.
Supervisor training was bas&d on the Supervisor’'s Manual and the
Survevyor ‘s Textbaok, which contains the faollowing:

a) The role of the Supervisar

b A general description of the person trip survey in
the Asuncion Metropolitan Aresa

c) The work process of the survey :

d) The details of the Supervisor's work (Surveyor
contral and gquestionnaivre suaminabtian)

@) The details of the Burveyor's work.

£) The necessary materials for the survey dnd how to

use them.

3 Surveyar Recruitment and Training

The Survevors were recruited and trained as shown in Fig.
II1I-12.

RECRUIT OF SURVEYOR
I

[ intERVIEW |
1

[ FIRST TRAINING |

| SECOND TRAINING |
]

| THIRD TRAINING |

Fig. III-12 RECRUITING AMD TRAINING FROCESS

(1) Surveyor Recruitment

The Surveyors were recruited through the municipal office,
universities, the Faraguayan members of the Managerial Staff and
the Supervisors. We recruited mainly the people who can work for
three consecutive weeks, so that could make the survey efficient.
Althouwgh the required number of Swrveyors was 158, we secured not
less than 188 applicants because of the possibility that some of
them might be rejected in interviews, fail to attend
the training, or drop out in the midway.

(2} Interviews with the Applicants

The Faraguayan mamber of the Managerial Staff interviawed
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the applicants and decided whether or not to accept them. The
following criteria were used for acceptance at the interviews:

al Ability to understand the survey contents
b} Availability of sufficient work time
c) A strong sense of responsability.

(3} First Training

Rased on the Surveyors Text, they were mairly trained in the
contents of the questionnaire such as the purpase of the survey,
an outline of the survey, the definition of the trip, the method
of entry of answers to the items in the questionnaire. The first
training was given to groups of up to 30 applicants.

{4} Fretest

Upon cowmpletion of the Ffirst training, each applicant was
subjected to a pretest designed to make him l=arn the following
by using three of his family members or friends:

al Entry into the questionnaire farm.
t») Answers Lo questions.
<) fuestionnaire inspectian points,

(%) Becond Training

Fretest results were reviewed to ascertain the degree of the
trainees’ understanding of the survey. Supplementary explanations
were given them about misunderstooud points. At the same time,
they ware trained mainly in suwvey work such as preparations for
visits to households, inspections and corrections, liaison with
the Supervisars, etc.

(6} Third Training

. The third training remarked the most important points stu-
died in the second training (survey date, trip content, sample),
and the trainees were given an explanation about how to use the
necessat'y materials for the survey., Then they were assigned to
particular areas and received the above-—-mentioned materials. In
the Burveyors assignment to particular areas was considered
their places of residence. The number of applicants accepted as
Surveyoras was 152. (Table III-1@)
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Table III-10 Assignment for Supervisar

Supervise Municipality Zone No. H/H Surveyor
A Asuncidn : 21 -@é 1,016 135
B Asuncidn a7,08,89,21,22 I 14
C Asuncidn 10,1113 1,144 16
D Asuncidn 12,14 - 17 Q90 14
E Asuncidn 18,12,20 1,862 15
F Asunciadan 23,24,25 703 =

Mariano R. Alonso 32 : 193 >

Villa Haves 33 3 1

Subtotal 1,193 17
G Lambare ' 26,27,28 75 13
Villa Elisa 4@ 162 2

Subtotal 1,137 15
H Fdo. de la Mara 29,30 A %38 13
San Antonio ] 147 2

Bubtotal 1,885 13
1 San Larenzo 35,346,337 1,020 14
"NMeemby : A 2] 166 2

Subtotal 1,186 14
J Luque =1 875 12
Limpio z4 225 3

Subtotal 1,100 15
Total 10,900 152

Mo o o e g b e ot i o —— T ———— Lk S

3-8 Field Survey
1) Definition of the Trip

A trip 1is defined as "the movement of a person from one
place (place of departure) to another (place of arrival) for a

certain purpose. One af such movement is counted as one trip.

Here
are concrete examples of trips:
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L Example 1 1 An office worker

S o e — .

o N
. 50 viaje: t’ Empresa Oficina Piiblica
= 49 viaje
aoaQ : amam
N0 i i
c o >
asa
_ ler. viaje

2do. viaje

-

Jer. vieje: .

LALL Wb whm

Cine

©

< Fig, III-13 TRIP EXAMPLE~OFFICE WORKER

e — I f\@

[ Example 2 ] Trips faor the same purpose in a narrow area

When a persan moves around a narrow area for the same purpose
as shopping, deliveries or saome other wark, the farthest point in
the area is regarded as the place of arrival. Going to and
returning from there are counted as two trips. The "narvow area”
refers to a space of about 300 meter square, as a base.
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FIG.IIT-14 I

{ Example 3 1 Repeated trips between the same places

When a truck makes repeated trips between the warehouse and

the construction site, each trip between them is counted as one
trip.

L Example 4 1 A trip without any particular destination

When a person has no particular destination as in the case
of a stroll, jogging, pleasure driving, etc., the farthest place
from the place of departure is regarded as the place of arrival.

Going to and returning from this destination are counted as two
trips.

Caminata

f rsngO‘en
‘ Fd nutO
¢ \
to - N\ {
- wl =, N
Fig. III-15 TRIF EXAMFLE-NO PARTICULAR DESTINATION
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[ Example § 1 Trips to an outside area visited on business
or for pleasure !

When a respondent is autside the survey arza on the sSurvey
date, his or her trips in the outside area visited are counted
without omission. In the case of foreign travel or returning from
abroad, the places of departure and arrival of an airliner
passenger are the airports used, those of a ship passenger the
parts used, and thase of car users or any other .means of overland
transport, the national boundary towns concerned.

[ Example & 1 A trip at 4:00 on the morning of the survey
date or of the next day.

When the time of departure is within the survey date (from
4:00 Al of the survey day to 4:00 AM of the next day), the
respondent concerned 1is regarded as having made a trip even if
the time of arrival is after 4:00 AM of the day after the survey
day. However, a respondent who has departed before 4:00 AM of the
survaey day is not regarded as having made a trip even if the time
of arrival is within the survey day.

2) Trips Excluded from the Survey
The following movements are not regarded as trips:

(1) Movement in & building

(2 Movement on the same site

(3} Movement in a faoreign country

(4) Movement such as playing, shopping or the like on
a nearby road

(35) Movement as a driver ar crew on a commercial
vehicle. However, the movement of the driver of a
commercial truck or bus is not excluded.

[

Survey Activities in Brief

Fig. 1I1I-14 shows the flow of Surveyor work. This work
can be roughly divided into four stages: (1) preparations prior
to visits, (2) actual survey, (3) qguestionnaire examination and
ordering and (4) inspections and collection by a Supervisor. The
details of these stages will be described below: 4) and after.

The survevars were to carry out survey activities for about
five weeks from surveyor training to questionnaire submission at
the time of final collection of the questionnaires. During that

periocod the surveyors were in charge of 75 sampled households
visits.

The survey day was to be one of the weeldays, Monday through
Friday. Monday was included in the survey days because wa judged
that one additional day would increase the response rate in the

.
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vy,

case af a personal interview survey and that "movement" on

Manda
does not change much from any other weekday. Y
Training of . Materials
Surveyor Household List
—_——— e — — e — — — Questionnaire
PREPARATION | [Recieving Materials [~ —}— — — — ={ Survey Mannual
[ : Surveyors' ID
| l Zone Code List
| Confirmation of | Zoning Map
Survey Area on Maps Letter for Cooperation
L e _|
== — ey — e e e e u
P LD SURVEY | Home Interview |
| Present | not Confirmed Long Absence dead Others | Absence |
l
l { Message f
: Accept Reject | for revisit i
L
1
I Explanation of Indication from |
| Survey Purpose Supervisor i
I
| [Tmpossibie ] :
: —————— Zone Code List {
i Zoning Map |
Reference No.
__ . _[ReferenceWo.j J
. e S—————— T - - -7 =
CHECK - | Check at Home : |
: Perfect |  Imperfect Correction |
] . by revisit or |
{ | | telephone I
) [ [ Register in File | i
e e et e e e T e T e e e i e S —— —— — oyt — in. — ]
— — D g— bl GU— — el S— —— A E— — A — AR W— l— — At — A T Sm— Y — — 1
INSPECTION I Inspection |
BY SUPERVISOR by Supervisor |
! Perfect i Imperfect |
I : I
| (Payment | |
| CEND ] !
e e e e e e e '.J

Fig., III-16 FLOW CHART OF SURVEYORS' ACTIVITY
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43 Freparations Frior to Visits

The Surveyors made the following preparations prior to vis-
its to the sampled households:

(1) The 1locations af the sample households were can+1rmed
by plotting them on maps

«(2) Survey schedules were drawn uwp to distribute the sur-
vey days evenly.

(3) The necessary materials for the suwrvey were divided
into sets for each household.

5) Actual Survey

The households listed on the sample households list were
visited and interviewed accarding to the questionnaire. The in-

terview at each household raoughly followed the procedure shown
below:

(1) Greeting

a) Confirmation af the sample household ’

B) Presentation of the Surveyor certificate

c) Delivery af the letter of request, an explanation
of the purpose of the survey, a request for cooper-

ation

(2) Confirmation of the basic items

a) Confirmation of the number of respondents (six
or older)

b) Confirmation of the survey data
) Confirmation of the number of househald present
members
() Interview
a) Interview about the attributes of the individuals
b) Interview about household attributes
c) Interview about trips

(4) Leaving

a) Fromise of a revisit to absent respandents
b) Thanks for cooperation

&) Questionnaires Inspection and Ordering

Recovered questionnaires were inspected and ordered by the

Surveyors in their homes as shown below before submission to the
supervisors:
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(1) Entry of reference numbers (in eight digits)

(2} Entry of whether there was a trip or not

(%) Entry into the trip number colunn of the number of
trips entered in the questionnaire

(4) Buestionnaire re—-examination making the collected ques-—
tionnaires perfect

(3) Entry into the sample household register of the number
af effective and ineffective questionnaires per hause-
hold and a breakdown of ineffective questionnaires

(6) Btapling per-household effective questionnaires

7) Inspection and Recovery by the Supervisors

Upan completion of one week sdrvey, the surveyors submitted
the collected questionnaires to the supervisors for inspection.

The supervisors inspected them in conformity to the pro-
cedure described below and accepted them if no imperfections were
found in them. If imperfections were found, the supervisars or-
dered the surveyor concerned to conduct the survey again and ac-—

cepted the. questionnaires anly after their imperfections were
eliminated. '

(1) Inspection as to whether all relevant households on
the sampled household had been surveyead

(2) Inspection as to whether the number of effective res—
ponses per househaold meet with the number of question-
naires .

(3) Inspection as to whether a reference number, the
survey date, whether a trip had been made ar not, and
the number of trips were properly entered in each
questionnaire '

(4) Inspection as to whether entries in the questionPnaire
were praperly filled

(5) Inspection as to whether or not there was no "making”

or any other dishonest act on the part of the surveydr
cancernad

(=3 Matters Discretionally Dealt with During the Survey

The method of entry in the gquestionnaire and the defini-
tion of the term "trip" are described in the Supervisors’ Manual
and the Surveyors’' Text, but they were not always sufficient.

During the actual survey we encountered cases where we were in
doubt haw to handle.

In such a case, we worked out a unified interpretation and
conveyed it to the Surveyars through the Supervisors. The princi-
pal matters dealt with in such a way were as shown below:
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(1)

(2

(4

Matters Relating to Monthly Income

a) The monthly income of a person who was in military
service and received no salary although he had an
gccupation was classified as answer category 01.

Matters Relating to Furpose

al In the case of a person who had plural places of
emplayment, the purpase of his trip to 2ach such
place was regarded as "going to work."

b) When a child accompanied his mother on a shopping

trip, the purpose of the child’'s trip was regarded
as "shopping."

Matters Relating to the Means of Transportation

a} When an animal drawn car was used for a trip, the
means of transportation was considered to fall
into “"Othéers, " )

b) When a bus stop existed just in front of a home
and required little walking time, the end trip
was considered as walking.

Mattars Relating to Respondents
In the case of a live—~in maid who returns home only on
Saturdays and Sundays, it was decided to interview

her at the place of work and exclude her from the sur-
vey at her home.
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TABLE III-11
RELATION BETWEEN THE SAMPLE AND INTERVIEWED

PERSQNS
TOTAL Pmsuus’ [&}] HOT ) 33
LoNE - 11 e SAMPLE |yrervieweD | INTER-| 887 | 37
YEARS AND MORE) PERSONS | viewen| . i
01 3.020 260 257 3 99 | A,5
02 1.400 92 86 6 93 6.1
03 6,450 S42 534 8 94 8,3
o4 5.499 369 364 . 5 99 6,6
o5 8.263 536 521 15 97 6,3
06 . 35,0k - 2.265 2.225 40 94 6,3
ap 7.228 496 TSI 1 93 6,4
08 54236 372 we | 6 98 7,0
049 14,768 ) 910 oo [ 9y 6,1
0 19,867 185 .10 3% 97 5,6
" o.940 1.7 1.691 . | s0 g7 5.5
12 15,920 222 1 .23 9 199 7.6
13 26,972 1.974 1.915 59 37 71
W 9.518 651 643 8 99 6,8
19 14.805 939 930 9 99 6,3
1% ' 8.118 S81 576 5 99 741
17 10,561 Yl 702 5 un 6,6
T 24,827 1.651 1.588 63 9 6,4
1 14.99% 948 4970 L yl 6,5
20 25.046 1.660 1.631 29 9i f, 2
2 22.417 1.221 1.210 11 99 5h
22 19.3h8 14148 1.126 20 98 5,8
23 11.338 702 672 30 96 5,9
24 16.279 963 951 T2 99 5,8
25 30,017 1.976 1.974 2 99 6,6
ZOTAL ASUNCION 388.276 25.10% 24,620 Lag 98 6,3
26 27.072 1.762 1.733 29 98 6y
27 7.302 536 58 18 97 701
28 20.234 1.598 1.589 9 99 749
TOTAL LAHBAKE 54,608 3,894 3.Bho 56 99 7.0
29 L1.961 2.817 2.80k 13 95 6,7
10 12,601 945 Dy 1 byl 7.9
TOTAL ¥, LE LA
KOHA 5L, 622 3.812 3,798 14 99 7.0
31 LU 49126 3.403 3.537 66 48 6,8
32 MANLANO R,ALONSO 11.204 2y 691 s 92 6,2
33 VILLA HAYES 5.967 4% 345 0 W0 5.8
34 LIHPIO 12,981 8hg 834 1 9y (L)
5 11.640 2 | 750 2 o | e
36 35,147 2.123 2.709 1h 99 6,0
37 : 13,785 909 872 37 96 6,3
TOTAL SAN LOWENZO 60,572 3.784 3.731 53 99 6,2’
38 REMBY 9.868 i3 639 b ¥ 6.5
39 SAN ANTUNIO 7.083 566 . 566 100 8,0
40 VILLA KLISA 9.476 586 583 3 99 6,0
GRAN TOTAL §63,783 43,738 bz.gB84 7 75h a7 6.5
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Chapter 4: Supplemental Burveys

Described in this chapter are surveya foar determining the
flow of goods that cannot be found by a Fersan-Trip Survey, and
far obtaining the coefficients needed for analysis and planning

using tha results of a Ferson-Trip Survey. Such surveys are as
follows:

(1) Screen—-Line Survey

(2) Cordon-lLine Survey

(3} Screen-Line bus passenger Survey

(1)  Survey an the average number af route bus passengers
(3) Survey on incoming and outgoing cargos at ports
(6} Suwrvey on large-scale business establishments
{(7) Railway passenger survey

(8) Streetcar passenger survey

(7)  Tari passenger survey

(10) Long-distance bus survey

(11} Survey an Mercado de Abastos

4-1 Screen—Line Survey

1) Survey QObjectives

The Secreen-Line Survey objective is to check whether the
contens of the 0D table based on PT survey findings faithfully
reflects the reality. When the 8T survey area is divided into
two, it is possible to compare the quantity passing the boundary
baetween the divided area with a similar traffic volume found by

FT survey. A Screen-Line Survey is intended to obtain the former
traffic volume.

2) Survey Design
(a) Screen-Line Characteristics

A screen line divides the survey area into two. In determi-
ning the characteristic of the traffic volume, it is desirable
that traffic between two areas be free from shart—trip traffic,
Generally, geographical or Physical dividing lines such as riv-—
ers, mountains and railways are used for area division in most
cases. .

In the present survey, the screen line has been established
by using two rivers, the Mburicacand Sosa. In one area where the
two rivers converge, no physical dividing line can be used. Then,

we put the screen line in the space between blocks of tousing
(Fig. I1v-1),
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In choosing the survey points, we conducted detailed on-
the-spot investigations in advance to examine whether only thaose
modes of traffic which would make possible the results to be ob-
tained by the FT survey would be present there.

() Problems in Burvey Execution

The quantity pbtained by FT survey is a person-trip
quantity (number of persons) while a screen survey produces re-
sults  edpressed by the number of motor vehicles. Therefore, it
would be necessary to unify the units. In that case, the problem
is the number of bus passengers. We found two problems:

(i) Bus passengers are hard to count
As survey point 11, more than 220 buses pass in one
direction in one hour. Because several buses pass in
a group aowing to traffic signals, no accurate count aof
passengers per bus is peossible. To deal with this pro-
blem, a bus passenger count survey (Supplemental Sur-
vey 4) will beé conducted separately at the same spot.

(ii) Difference in the average number of bus passengers
- The number of bus passengers or the average number
of passengers used for conversion into the number of
buses should be obtained as the average number of pas-
sangers passing the screen line. Therefore, a survey
of the average number of passengers passing the screen
line (Supplemental Survey 3) and a survey of the aver-—
age number of passengers on each of the main routes

within the city (Supplemental Survey 4) will be con-
ducted. ) ’

There is & possibility of double count at a point which
is located in an area not divided by a river and which is likely
to be used as a shortcut between trunk roads (SBurvey point 13).
At  this point a shortcut traffic count survey supplementing the
Screen—Line  Survey will he conducted to correct observed values.

A  13-hour preliminary survey on September 27 to determine
the number of field-staff members was conducted. The place of
survey was ohservation point 11 near the intersection of Ave.
Eusebio Ayala and Ave. Choferes del Chaco. Motor traffic volume
there reaches 19,631 cars rumming both ways. This number can be
converted (conversion coefficient: 1.3) into a 24-hour traffic
of 25,000. We concluded from this that two persons for one direc-
tion would be enough for a survey even at the busiest point.

Traffic wvolume in 13 hours and 24 hours (estimate) are
shown in Tabhle IV-1.
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Table

(1) 1

)

=)

On
far
tain

IV-1 Traffic Volume

2 hr. Traffic
Type of Vehicle

Direction =-rmm===mm oo e e e e e

Coche Camio- Camién Omni- Larga Taxi Moto Tatal

neta’ bus Dist Bus

Coming in 4,093 1,472 1,043 2,848 23 213 383 18,277
Going out 3,693 1,890 591 2,237 148 204 562 9,343
TaTAL 7,784 3,382 1,634 5,885 191 419 1,145 19,422

24 hr. Traffic

Ly oy S e e T R M TR G L r R ek e ey o W D ol o e T W AR S R RS e o = e T EE AL NN MR WS AR e v e SR

Direction ---~---comme e e e ee
Coche Camio- Camidén Dani- Larga Taxi Moto Total
neta bus Dist Bus
Coming in 5,321 1,914 1,356 3,702 43 2890 758 13,374
Going out 4,800 2,457 748 2,98 218 245, 731 12,147
TOTAL 10,121 4,371 2,123 6,510 241 545 1,489 25,521

Source: Traffic Volume Survey on September 27,

Survey Plaﬁ

{1} Bereen Line position
Described above.

() Screen Line Survey points

Gn a 1/25,000 map there are maore than 20 roads that cross
the Screen Line. However, field investigations have revealed
that some of them are inexistent or wunusable faor vehicular
traffic. We therefore limited the number af survey points
to '28.

(3

} Gecreen Line Survey items

The Screen Line Suwrvey is designed to count the number of
passing vehicles by types and hours.

It will be conducted for 13 hours from &:00 AM to 7:0@ FM.
the principal roads, however, traffic volume will be observed
24 hours because patterns of change over time cannot be ab-
ed from data. This Z24-hour traffic volume observation will
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be made at . .the following points:

Foint 1: Artigas y Via Férrea

Foint 3: Generalisimo Franco y Santisimo Sacramento
Foint 4: Mariscal Lépez y Sacramenta

Foint 11: Eusebio Ayala y Chaoferes del Chaco

Foint 15: Fernando de la Mora e Interpnacional

Fifteen ather points are far 13-hour traffic volume observa-
tion. They are:

FPoint 2: Cervantes y San Salvador .
Foint 3: Chaco Boreal y Choferes del Chaco
Foint é&: Carpinelli )

Foint 7: Las Ferlas y Choferes del Chaco
Foint B: 25 de Mayo vy Martfnez Ramella
Faint %: Manuel Dominguez y Martinez Ramella
Foint 1@: Teniente Farifa vy Martinez Ramella
Faint 12: Carios vy Choferes del Chaco

Point 13: Dr. Centuridn y Mayas

Foint 14: Guarambaré y Luis de Bolafos

Foint 14: Dr. Centuridn y Fonce de Ledn
Faint 17: Calle 1449 y Calle 1447

Foint 18: San Rafael y Brunc Guggiari

Foint 19: Primero de Mar:zoa

Foint 2@0: Av. General Santos y Calle 1351

Vehicles are classified as below:

(1) Coche (ineluding jeeps, light vans and wagons)

(2) Camioneta (small trucks not more than S tons)

(3) Camion (large trucks more than 5 tons)

(4} Omnibus urbano (including school buses and route buses
to and from Capiatd, and other peripheral cities)

{(3) Omnibus larga distancia {including sightseeing buses,

long-distance intercity buses and internatiognal regular
sarvice buses)
(4) Taxi

(7) Moto (bikes) (bicycles eicluded)

453 Survey Execution

The survey was conducted on Wednesday, November S through
Thursday, Novemher B.

Survey Results

Traffic volume classified by vehicle types at each survey
point is shaown in Table IV-2.
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~ TABLE 4-2  TRAFFIC COUNTS OF SCREEN - LINE

TS . ~ PR =

oo 2| e | e | SEE | e | S | SN8Y | O o | mena
1 5.5;,5 2,055 44 194 | 2.e94 | BoC 604 | 1.12¢ | 12.059
2 1.379 245 48 L3 11y 206 708 2,83y
3 12,188 409 5 439 3.165 | 505 24y | 1.002 | 18,022
4 16.5ED 2,70 26 759 5.992| 438 226 963 | 2L.1%2
5 2.525 ' 93 101 1.0%% ‘227 160 312 5,342
6 159 ) [ &0 16 7 10 24%
? 411 148 Wy 2,2] 3B 33 73 9bi
8 5.425 44 167 | 1.738 | 3s2 227 | 6.604 | H.591
] 1€0 12 8 3 120 2 24 30 373
10 5.0 29 4 "6 | soe2 Y1 FE L2l | cuvse
1 y,202 G749 49 515 | #.276 | 1.35% | 1.083 | 1.033 | 4.253
12 478 545 o 52 176 as (] g6 { 1.346
12 256 177 14 172 &4 46 42 771
14 282 15 3 a3 122 40 58 76 619
15 8.430 1.495 174 B7Y 3,640 | 1.162 97 | 1.397 | 16.165
16 74 524 28 532 118 55 173 | 1.902
17 ) 155 2 2 62 A8 19 20 436
14 319 47 1 10 148 50 20 105 | 1.008
19 2.709 596 4 121 1.202 3o 217 L4 5,549
20 1.490 G4l [ 35] B2 1t8 216 g L, uby

YWOTAL 74, 623 19, 691 370 | 3.01 | 2602 | o502 | w785 | 6.930 | 143,374
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4—2 Cordon Line Survey

1) Survey Objectives

The Ferson Trip Survey is conducted among the residents of
the Asuncion Metropolitan Area. This survey catches the movements
of such residents, but does not cover the people dwelling outside
the Metropelitan Area.

This Cordon Line Survey complements the Ferson Trip Survey
in the above respect. By examining the starting points and desti-
nations of traffic crossing the boundary of the Metropolitan
Area, the Cordon Line Survey grasps the movement within the area
of people residing outside the area.

The fact that inflow from cities outside the Asuncidn Metro-
politan Area is increasing with the progress of the wbanization
of the area, and that there is much traffic between the capital
wity of Asuncidn and cities outside the area adds significance
ta the Cordon Line survey.

Mop) Cordon Line Characteristics

An  important point in the character of the Cordon Line is
that it is desirable that the area surrounded by the Cordon Line
be a land space closed as much as possible. In other words activ-
ities in the survey area should almost complete themselves within
this area surrounded by the Cordon Line when an allowance is made
for the present and future urbanization of the area. This is the

significance of the survey area and the characteristic of the
Cardan Line.

The Cordon Line was set on the boundary of tha Asuncidn
Metropolitan Area that forms the survey area.

) Survey ltems

The survey covers motor vehicle users who, within the Metro-—
politan Area, account for most of the movement of people residing
outside the survey area. The survey is mainly 0D survey, namely,
motor vehicles are stopped to interview their drivers about their
starting points and destinations. At the same time, a traffic
volume survey will also be conducted to count the whole motor
traffic. The results of this swvey will be used as control to-
tals for the vehicle types in different times and zones.

The number of roads crossing the Cordon Line has been limit-—
2d to seven after field investigations (Fig. IV-2).
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FIG 4-2 Cordon Line
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The <durvey is divided into a 13-hour survey and a 24-hour
survey. The latter will be conducted at three points on National
Routes 1, 22 and % to Argentine, the three principal trunk roads
with much motor traffic. The 13-hour survey will be carried out

at five points on other npational routes and auxiliary trunk
roads.

The 123-hour survey was originally planned as a 12-hour sur-—
vay, but one hour has been added so that the peak traffic volume
in the morning and evening can be included as much as possible.
The Z4-hour survey is necessary because there is much freight
transport to and from areas outside the Metropolitan Area

at night and in the early morning, and also because the daytime/
nighttime rate should be calculated.

The survey points are shown in Table 1V-3.

Table IV-3 Cordon Line Survey Foints

Foint Location Survey
No. - duration

1 Remansao Castille y Falcén 24

2 Ruta ? Villa Haves 13

3 FRuta 3 Limpio 13

4 Lugue, Arroyo, Aregud, Fatifio ) 357

b= Ruta 2, San Lorenzao-Capiatéa 2

& Ruta 1, San Lorenzo-Capiaté 24

7 San Antonio-Ypané 13

1% hours from &:00 to 19:00

The survey items are as follows:

Roadside 4D survey

- Flace of residence

-~ SBtarting and destination point of the trip

- Furpose of the trip

- Type of the vehicle used

-~ Time of passage

-~ Mumber of passengers

Roadside survey of traffic volume

- Traffic volume classified by time, zones and vehicle types

4) Survey Execution and Method
The Cordon Line Survey is scheduled for November 27 and 28.

The number of people to be stationed at each survey paint varies
with the traffic volume. By converting the abtained figures into
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29-hawr trgffic on the assumption that the daytime/nighttime rate
is 1.3, we abtained the figures shown in Table IV-4. The number
of peaple to be assigned to each survey point will be decided
on the basis of the above figures to execute the Survey with the
cooperation of the organizations concerned.
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TABLE IV-4

VOLUMEN DE TRANSITO AUTOMOTOR EN LA LIHEA .éORDON

(13 horas)
tipo de | camo OMNIBUS |OMNIBUS
Pues 1o | COCHE|  ypmy, | CAMION URBANO |LARG. - | maxy MOTO| TOTAL
1 516 185 | 139 - 42 |- 7 | s0| 929
2 145 126 | 2u2 1 51 | 2 | 49| e16
3 29 38 | 430 23 | 2 2 { 1| 554
4 | 20y 333 | 159 118 3 | 2 | 76| 965
5 1.984 | 1.401 |2.067 495\ es1 | 24 | 401 [7.013.
6 1.146 | 1.058 [1.161 . 808.| 255 |21 | 356 |u.808
? 310 340 260 _§1.' - 3 5511.059
VOLUMEN DE TRANSITO AUTOMOTOR EN LA LINEA ‘CORDON
(24 horas) e
Tipo de ..
Pues ¢ vehicn! coctE Egﬁig CAMION 3ﬁgiﬁgs LARG. PAXT |MOTO |
Pues phane | PAXT |MOTO |TOTAL
1 671 244 T8 - 55 9 52 {1.209
2 189 164 315 1 66 3 | 64 802
3 38 49 559 30 27 3 14 720
4 356 4%3% 207 154 4 3 99 11.255
5 2.579 | 1.821 [2.687 S 853 31 521 19.116
6 1.490 {1.375 [1.509 | 1.050 | 332 27 |467 |6.250
2 40% 4y2 4538 118 - 4 72 1 1.%77
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4-3% FPFort Survey

1) Survey Objective

The inland water transport on Faraguay River as well as land
transport plays a significant role in the transportation between
the Asuncidn Metropolitan Area and other areas or other coun-
tries. The Person Trip Survey can not cover the goods and vehicle
movement at the port. Therefore, the objective of the Fort Survey
is to supplement those informations.

]

Survey Iltems

A survey on the following items by interviewing the drivers
of trucks entering or leaving the port area was rconducted.

(1) Freight items

(i) Agricultural, dorestry and marine products
(ii) Foad, industrial products

(iii) Mineral products

(iv) Textile products

(v) Light industry products

(vi) Chemical industry praoducts

(vii) Fharmaceuticals

(viii) Petrochemical industry products and

(ix) Others '

(2) Means of transport

.

(i) Camionetas (truck—-passsnger car combination)

(ii) Camiones pequafdos (trucks 5 tons or less)

{iii) Camiones grandes (large trucks: more than S
tons)

{iwv) Contenedor (container car)

(3) Capacity tonnage

(4) QOwnership

(i) Owned by truck owner
(ii) Entrusted by transport company
(iii) Others

(5) Starting point or destination

Along with this truck survey, we counted all motor vehicles
entering or leaving the port classified by type and time.
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3 Survey Execution
The survey was conducted on Friday, October 24. On that day
the gate for international freight was open from 7:30 AM ta &:00

M. The suwrvey proceeded smoothly with the cooperation of the
port authorities. The drivers were very cooperative.

4) Survey Results

The number of incoming or outgoing trucks is as shown in
Table IV-3.

Table 1VY-5 Incoming and Outgoing Traffic

e i . Tt Y i T T Sl S o g vy S Bk e ey i i o B e e g e i by e . L e Bk e ey e S e e ey R S04 ek e oy AN P LS e e oA L L S L A S Y . e ot

Gate Camiones Camiones
No. Direction Coches (less than (more than Camionetas Total
S tons} 5 tons)
1 Entrada S 18 64 =4 211
2 Salida 2 22 74 T 194
3 Entrada 28 28 1& 40 112
4 Salida 41 z@ 16 3z 1350

e e Y T 4 T —— T P YR S Mt i ot o o e B B bl okl b R b B ok LU S WAL e e LY bk . e M T, A e e S e B i e e LA B b i L Bt R o R P e

4-4 Survey of Large Business Establishments

13 Sufvey Objective

Like other surveys on goods distribution, this survey aims
supplemental data on the transpart movements of goods distribu-
tion which are hardly abtainable by the Person Trip Survey. Since
this Persan Trip Survey is conducted among the residents of the
Metropolitan Area, it does not make it possible to collect suf-
ficient information on transportation related to distribution
production phases, warehousing or storage.

This survey was execuled in arder to get actual data on
transportation from 180 large business establishments located
in and around Asuncidn City.

2) Survey Items

Chosen for the survey were 100 major business establishments
gampled from the Caommerce and Industry Ministry’'s business estab-
lishment list, and those located along fAve. Artigas, Ave. Maris—
cal Lépezr and Ave. Fernando de la Mora. '
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Here

is a breakdown of the sample establishments by type

of industry:

(a)
(b)
()
(d}
(e2)
(f)
(q)
(h)
(i)
(3}
459

Total

Agriculture and Fishery industry 10
Food industry 19
Chemical industry Q
Textile industry ?
Light industry (including miscellan=sous industries) 8
Fharmaceutical industry 2
Carrier 8
Petrochemical industry 3
Mar ket i
Construction industry and related industry 4
Others : 2

10a

The survey items were as follaows:

(1)

Types of establishments

(i} Agriculture, forestry or fishery, {(ii}) Food indus-

try, (iii) Mining and construction, (iv) Textile industry, (v)
Light industry, (vi} Chemical industry, (vii) Pharmaceutical in-

dustry,

(viii) Petrochemical industry, (ix) Transportation and

warehousing, (%) Others.

(&)

(7)

Number of employees

Frincipal items of freight; average monthly transpart
guantity

Number of trucks owned

Forms of transport

(a) Truck (i) owned by truck driver’'s company, (ii)

entrusted by transport company, (iii) leased, (iv)
others

{(b) Freight (i) container, (ii) general loading, (iii)
mined loading, {(iv) athers

Incoming freight

(a) Average tonnage of freight on incoming trucks (av-
erage quantity of incoming freight)

(b} Frincipal items and tonnage of incoming freight

Actual incoming trip OD and quantity on the survey day
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(8)  Outgoing freight

(a} Average tonnage of freight on autgoing trucks (av-—
erage quantity of outgoing freight)
(b) Principal items and tonnage of outgoing freight

(7} Actual outgoing trip OD and quantity on the survey day

) Survey Execution

The survey was executed in this way: an interviewer visited
each sampled establishment and interviewed the person in charge.
A total of 20 interviewers worked during five days, October 15—
19y with a follow-up period until October 25. On Friday, October
12, prior to the survey, the interviewers received explanation
of the content and method of the survey, on the basis of a ma-
nual, to be prepared for the survey. The questionnaire used was
as shown in Table IV,6(A)-(C).
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TABLE 1v-& SHEETS OF LARGE ENfEHPBISES SURVEY

INVESTIGACION
DE LAS GRANDES EMPRESAS

1) Donominacion de la__empresa:

2)Localizacion:
. )

Cargo del informanta;

Nombre:

. NTipe de_actividad :
i"p_". —F

1 10

2 5 8 ( )

2 § 9 ( )
4)Cantidad de_empleados : personas il
9)Productos que vlabora ; 6) vOLUMEN_ DI IZMEBICION

1 {UNIDAD ‘B MLDIGA) )

—_—tt
i N ¢ D }
J— < R | )
: B ——
6 ! g P— )

J)Unidad de vehiculos para transporte de carga

1. MINOR O IGUAL QUE % TOMELADAS (
B.KAYOR QUL 3 TONELADAS

3. VEHICULOS  ESPECIALES

(
(
¢ "
]
L

R N - -
' .

tA)
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TABLE 1v-6

8) Modalidad del transporte :
1.RODABDS PROFIOS .
a.Contenedores
2.CONTRATAGION DE EMPRLSAS
TRANSPORTADORAS b,Carga suelta
. aquiea c.Mixto .
4, oThos d.Otros
9) Entrada _de materiales Volumen promedia |
ARTICULO - (TONELADAS ) de _cadn entrada
1 - { } ton.
2
k| {
4 f Obs; volumen de
5 ) carga promedio
6 { } por radado,

fOorigen y destino principales (anual mensual y/o diario)|

ARTICULD e
|vias 1 2 . 3 : 4
1 # ORIGIN ' ’

¥ YOLUMEN

._z..',.uﬁlﬂﬂn"

(Continda)

(2l
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TABLE IV-6

10} Expedicion de materiales Volumen pranwedio
de carga por
expedicion

{ }ton.

ARTICUILO TONELADAS

Obs:volumen pro_
medijo por rodado

.y~

1
)
)
)
)
)
}

ey un b G -

LOrigen y deslino principales {anual,mensual y/o diario)|

ARYICULD

VA IE 1 2 k1 . 4
1

c)
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4-53 Railway Fassenger Survey

1) Survey UObjective

The Ferson Trip Survey is considered tao provide little

infarmation on railway transport as a particular mode of
transport for the reasons described below. Therefore, a Railway
Fassengar Survey was conducted to. obtain suppl emantary

information for a better consideration of railways as a mean of
transportation.

The main reasons for the suwvey are as follows:

(1} Foor frequency of trains.

(2) Mainly intended for intercity +trangsport, railway
service within Asuncion City is considered poor.

(3} Intercity railway service within the Metropolitan Area
include those between Asuncion and Luque, but railways
are used more frequently for intermational trips and
service between the Metropolitan Area and outside areas

(4) Railway service is limited to a ecertain area and
theraefore to limited passengers.

(5) From what has been pointed out above, it can be
conjectured that the Person Trip Survey gives little
information on the use of railways from the respondents
living in the Metropolitan Area. It produces similar
results as the Cordon Line Survey because obhtainable

information concerns passengers residing outside the
Metropolitan Area.

2)  BSurvey Items
The survey was conducted with the cooperation of the
Ferrocarril Central del FParaguay. Surveyars interviewed

passengers getting on or off trains and counted the number of
passengers at the gates.

The survey items were as follows:

(1) Station of departure or arrival

{2) PFurpaose of railway trip

{3} Starting point and destination of the trip

(4 Means of transport tol/from the station fromsto the
departure/arrival place.

{(5) Walking time to/from station fram/ta the depar-
ture/arrival place.

3)  Survey Execution
The survey was executed on Tuesday, Dctﬂbér 2% with respect
to a domestic train arriving at 4:3@ AM, a domastic train
departing at 12:15 AM and an international train departing at
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8:00 FM.

Many of the passengers getting aff the arriving train  went
out  to the street directly from the platform instead of passing
through the .gate. As a result, not many interviews were possible.
In tha case of departing trains, there was enough time for

interviewing passengers at the gate or in the train and a

consi-~
derable number of interviews could be held.

4) Survey Results

The rumber of passengers getting on or off the trains is as
shown in Table IV-7.

Table IV-7 Fassengers at Asuncion Station
Time Direction Adul ts Children Total
é: 00 Arr. 121 o 129
12:15 Dep. 109 11 120
20: 00 Dep. 422 104 528

——— A B Y it 7l e iy Pt ot e g P G e oy ey Y S e Py T B s B i S B R e ey e S T W T Y= YR M T R i ot Y B Sl bk e . o S e

4~4 Streetcar Survey

1) Survey Objective

The streetcar line in Asuncion City is much shorter than any
bus line and has a limited service area. However, it is necessary
to determine the use of streetcar service because the streetcar
line passes through the Centro area and is used as freguently as
bus service. For the reasons mentioned above, Ferson Trip Survey
was  considered insuwffiicient to produce such data an the number
of streetcar passengers. The Streetcar Survey is  intended to
supplement the Ferson Trip Survey by abtaining data on the use of
streetcar to contribute to an analytical study.

2) Survey Items

Thia survey considers two points: (1) the number uf passen-
gers and (2) how they use the streetcar service. In the survey
designed to obtain data on (1), a streetcar was chosen at random.
The places at which the streetcar stopped between its starting
point and destination and the number of passengers getting on or
aff the streetcar at each such stop were recorded. After the

survey, the passengers in the inter—-stop sections were totaled as
follows:
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(i} Station of departure and destination

(ii) FPurpose of streetcar trip

(iii) Means of transport to/from station from/to the
. departure/destination place.

(iv) Walking time to/from station from/to the depar-~

ture/destination place.

3) Survey Execution

The survey was executed on Wednesday, October 24, from 6:00
AM Lo 6:06 FM. 1745 passengers on 74 cars were counted.

4-7 Taxl passenger Survey

1) Survey 0Objective

How far the mavement of commercial motor vehicles can be
determined by the Person Trip Survey, which limits the
respondents to individuwals residing in the Metropolitan Area, is
not clear. Some such cars are certainly owned by individuals, hut
the real whole picture is not clear. This survey is intended to
obtain data on the average number of Ltrips and movements of taxis
to supplement the results of the Ferson Trip Survey. In short,
the survey aims at gathering data conductive to an analysis of
the use of taxis.

2)

Survey Items

This survey consist of two types: (1) the drivers of tanis
at taxi stands (there are no cruising taxis in Asuncion City; all
have to wait 4or passengers at particular stands alloted to them)
are asked to recaord their frequency of movement and the number of
passengers on the survey days (2) passengers are interviewed
about the details of their taxi trips.

The interview items are as follows:

(1) Starting point and destination of trip

(2) Purpose of taxi trip

3)  Survey Execution

There are 64 taxi stands in and around Asuncion City and a
total of 898 taxis are always waiting for passengers there. Of
these, 24 taui stands and 257 taxis were suwveyed on Thursday,
October 25.  In this survey, efforts were made to secure taxi
driver cooperation also with regard to their trips made upon
telephone reqguest.
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4-8 Screen Line Bus Fassenger Survey

1) Survey OQbjective

The volume of motor traffic at the Screen Line is an impor-—
tant figure for checking the results of the Ferson Trip Survey.
However, it is necessary to check also the number of passengers

of buses. Figures will change widely depending on the average of
passengers.

For this reason, the number of passengers was counted to
know the average number of passengers on buses crossing the
Screen Line. It is desirable to make such counting as part aof the

Screen Line Survey, but in this case it would require mare than
twice as many survayors.,

2)

2 Survey Items

In this survey, the number of passengers on wrban buses
craossing the Screen Line was counted at an intersection or bus
stop near the Screen Line so that such count could be made easy.
However, it was impossible to count the passengers on long-
distance buses (international or sightseeing buses) because their
window glasses were colored darkly to guard against the sunshine

Therefore, we conducted a separate survey aof long-distance buses
at their terminal.

—

3) Survey Execution

The . survey was executed on Wednesday, Octoher 1@, and
Thursday, October 11. We were able to cover almost all  urban
buses that crossed the Screen Line between 6:00 AM and 7:00 FM.

4) Survey Results

The total of 13,503 passengers, out of which &,&454
pass=ngers to Asuncion and 6,909 passengers from  Asuncion were
counted,

4-%2 Route Bus Fassenger Survey

1) Survey Objective

This survey is intended to determine the average number of
route buses passengers {(including thase intercities buses fun-
ctioning as wrban buses) in and around Asuncion City in all its
route sections.

The resultis of the Person Trip Survey do not include data on
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the average number of bus passengers (although data on private
passenger cars are included). The results of this survey can be
used also for estimating the number of buses.

2)  SBurvey Items

In this survey, a surveyor got on an urban bus on each raoute
at its starting point and recorded the number of passengers
getting off or on the bus at each stop. The Centro district has
specified bus stops, but in other places oult of the Centro dis-
tric, sometimes, almost all points of the route functions as bus
stop. Therefore, the location and names of some bus stops are not
clear. But the survey sheet was designed in such a way as to
make it possible to count the number of section passengers an the
basis of the number aof passengers getting on or off the bus under
survey at each stap where a passenger or passengers got on aor off
the bus. The survey was also designed to make it possible to
count the number of passengers at intervals of 16 minutes.

3)  Survey Execution

The survey was conducted on Thursday, October 18, and Fri—
day, October 19, from 6:00 AM to 7:80 FM. Urban buses on 39 of
the total of 46 routes were covered by the survey. The survey,
takes into account the peak and nonpeak houwrs. and its direction
8,007 passengers were surveyed. )

4-10 Long-Distance Bus Survey

1)  Survey Objective

Lang-distance buses to be surveyed are mainly those on
international routes leading to Brazil, Argentina and Uruguay.
Unlike route buses, they are large buses whose window gl asses are
colored darkly to protect the passengers from the direct solar
rays, a fact which makes it impossible to count the passengers
from outside.

Hince roadside observation of the passengers inside buses is
impossible, it is necessary to count the number of passengers at
a long-distance bus terminal,

2)

2 Survey Items

In  this survey, the passengers on long-distance buses in
their berth were both counted and interviewed. The interview
survey items were as follows:
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(i) Starting point and destination of the trip
(ii) Furpose of the trip
(it} Nacionality and ococupation

.

I) Suwrvey Execution

The survey was executed on Monday, Octaober 29, at the long-
distance bus terminal and the long-distance bus stop on  Av.
Fernando de la Mora. Long-distance bus stop roughly divided into
international buses and domestic (but non Metropolitan Area)
intercity buses. Gince international bus trips require customs
clearance formalities, etc., nearly all passengers use the termi-
nal. The passengers of domestic long~ or aedium~distance interci-
ty buses tend to board the buses at bus-stops on Av. Fernando de
la Mora or in San Lorenzo. The number of passengers who use the

terminal is said to account for about 5@ percent of all

passen-
gers.

In the survey of the passengers of domestic long- or medium-
distance buses, the survey registered also the route number, bus
vehicular number and plate number because a lot of passengers
tend to use bus stops other than the above mentioned bus termi-~
nal. -In actual practice, however, the survey at the bus stop on
Av. Fernanda de la Mara virtually failed to produce effective
results because it was tens of meters away from the intersection
and also because long-distance buses struggle with urban’swhen

reaching or leaving the bus stop and are irregular in the time of
departure and arrival.

On the other hand, the survey at the terminal can be said to
have produced better results thanks to the full cooperation
the terminal authorities. The number of passengers is being
statistically processed at the terminal itself. There a personal
computer is being used to obtain data on the number of passengers
classified by dates, bus companies and buses.

of

4—-11 Survey on Mercado de Abasto

1} Survey Objective

When we investigated Asuncion’s Mercado 4 on the occasion of
the survey of large establishments, we were told by an official
there that most of the products brought to the Municipal Mercados
come from the Mercado de Abasto. We therefore considered
necessary to investigate the Mercado de Abasto with regard to the
movement of goods related to the Mercados. A survey was conducted

with a wview to knowing the movemnents of goads entering or
leaving the Mercado de Abasto.
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2) Survey Items

As shown in Fig. VI-3, all goods reaching the Mercados as
part of distribution organization are first brought to the
Mercado de Abasto by the producers and carried out from there by
other Mercados, individuals ar storaes,

——{ Mercado Abasto - Producer
[L—— Manufacturer
Transport-jﬁ;asggszﬁgr—~Firms
Industry Industry
Mercado Mercado " Mercado
Cuatro
i 1 i
Retail Retail etail
Shops Shops Shops
[ I

I rp—————
lConsumer'

Fig. IV-3 FUNCTION OF MERCADO DE ABASTOD

a The survey items were as follows:
(a) Items and tonnage of freight
(b) Starting point and destination of the trxp
{c) Type and awnership of truck
(d) Type of industry
b Freight is classified as below:
(a) Agricultural, forestry products
{b) Food industry product
{(c? Textile industry product
()}  Light industry product
{e) Chemical industry product
() Others
c Types of trucks are classified as below:
(a) Taxi truck (3 tons or less)
(b)) Taxi truck (over 5 tons)
() Truck—passenger combination
(¢} Truck (5 tons or less)
(&) Truck (over S tons)
d Types of industry are classified as below:
(a) Agriculture, forestry or fishery
(b} Food industry
(c) Textile industry
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{(d) Light industey

() Chemical industry

(f) Market (mercado) or supermarket
(@) Transportation or warehousing
thy Commerce i{wholesale or retail)
(i) Others (hotels or others)

3) Survey Execution

The survey was executed from 18:00 PM, Tuesday, Octoiber 23,
to 1@:80 AM, Thursday, Octoher 24, because goods were brought to
the Mercado de Abasto mainly at night. The number of cars which
passed during survey period are shawn 1in Table IV-8.

' Tablie 1V-8 Observed Cargo Traftfic
Type Numbers

Taxi Carga Large B4

Small 127

Small Truck 1,118

Large Truck 9 tons or less 148

over S tong 232

Market—owned bus 7

Total 1,73

Note: Taxi rcarga: | Truck operating

as taxi

Harket—owned bus: both for pas-—
senger and carge
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Chapter 5: Road and Transport Facilities SuEvey

S~1 Road Inventary Survey

1) Road Neltwark

The road network in the Asuncion Metropolitan Area is {ormed
by radial roads: Av. Eusebio Ayala and Av. Mariscal lLope:z linked
to National Route 1 and 23 four other radial roads: Av. Fernando
de la Mara, Av. Espafa, Av. Artigas and Av. F. Bogado,seven loop
roads including Av. Feru, Av. General Santos and Av. Defensores
del Chaco (Madame Lynch). The Centro District at the center of
fsuncion City and the arga surrounding the district are covered
by checkboard-like network of roads lying at intervals of 80 to
100 m. The radial roads lead from the district.

2) Structure of the Frincipal Roads

The Road Inventory Survey includes a Road Structure (cross-—
section) Survey. Road structure observation has been completed at
about B9 points and the findings are now being put in order. Here
same of the standard cross—sections of the principal roads are
shown in Fig. V-1, (1)-{4).

The roads here shown are beautiful and well-maintained
(particulary in the case of radial roads).In addition, each of
them has four lanes divided by central walks. In some sectians
of Av. Mariscal Lopez and Av. EspaMa, stresetcars are in opera-
tion. These roads and Routes 1 and 2 become two-lane roads beyond
San Lorenzo. Most other roads are two-lane roads all the way.

The loop roads including Av. Feru shown in Fig. V-1, (4) are
in process of improvement. The outermost loop road Defensores del

Ehaco and Av. Madame Lynch are not yet in good shape in spite of
heavy traffic.

The intercities roads linking the peripheral citiocs of Lim-
pig, Lugque, San Lorenzo and Memby are unpaved bad roads,

3) Traffic Signals and Traffic Requlatian

Almost all traffic signals in the Asuncion Metropolitan Area
are located in Asuncion City. fAis shown in Fig. V-2, they are
installed at 138 places. These signals are controlled by the
Signal Bureau of the Municipal 0Office. A maximun of 158
intersections can be controlled by this Bureau.

The inatallation af traffic signals bhegan in 1974, as shown
in Table V-1. Initially, signals were mainly installed in the
Centro district. 0On the radial rpads of Av., Mariscal Lopez, Av.
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Espaflfa and Av. Eusebio Ayala, traffic signals were installed at
four, five and six points, respectively. Later, signals increased

mainly in the surroundings of the Centro district and trunk
roads.

Regarding traffic regulations, one-way traffic regutation is
taken up here, It is mainly enforced in the Centrao district, but
it is extended to the loop roads of Av. Beneral Santos and Av.

Uruguay. As shown in Fig. V-3, the requlation is imposed on some
15@ roads.

Table v-—-1 ' SIGNALIZED [NTERSECTION
Year of Installation Number
1974 &0

1977 7

1979 za

1780 12

19862 4

19383 18

Total 158

S L S e e (R I S L L Lt P ik e ey P 2 S o et e (et o e B R B ok i i 44 Mok e ey g P

S5-2 Traffic Volume Survey

The objective of this survey count the number per unit time
of motor vehicles passing a particular cross-section of a road.

It is conducted to know the quantity of motor vehicles that use a
road by type of vehicle.

The survey was carried out at certain pointé at intersec-
tions (the numbers of motor vehicles entering the intersections)

and on road stretchs (certain cross—-sectiaons of the roads between
intersections).

1) Survey Point Selection

If the current road transport characteristic of Asuncion
Metropolitan Area is to be determined, appropriate survey points
should be selected. For this purpose, we had made adeqgquate field

investigations since early October and selected the following
points for the survey:

(1)  Intersections of important radial roads and loop roads.
{2} FPoints of entrance to the Centro district.

(3) Excluding (1) and (2), points characterizred by a unique
traftfic +low.
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{4) Typical points on intercity roads.

(3) Foints which should be investigated in connection with

future ruad planning.

We selected a total of &6 points comprising S2 intersections
and 14 on road stretchs, as shown in Fig., VY—-4. These points were
divided inteo thaose for & 14-hour survey and those for a Z24—-hour
survey. The latter were chosen as points which make possible to
determine the standard daily characteristic of the Asuncion
Metraopolitan Area. For the area oulside Asuncion City, we decided
to make effective use of results of the Cordon Line survey.
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Survey Execution

The survey was scheduled for three weekdays, November &, 7
and 8, 1984. The survey was divided into a 14~hour survey from
G: 80 AM to B:08 FM and a 24-hour survey from 4£:00 AM to &:108 AM.
Of the && survey points, S5 are for the the 14-hour survey and
the remainig 11 for the 24-hour survey. The traffic volume at
intersections and road sections was observed every hour and
classified by the following four types of cars:

(1) Fassenger car
() Bus

3} Large truck
(4) Small truck

At intersections and on road sections, observation was made
in each direction. ‘Of the 55 points at intersections, 29 were
traffic light-equipped intersections and 26 signalless intersec—
tions as is indicated in Fig. V-S.

A -

- o

(1) Signalized (2) Unsignalized
Intersection Intersection

Fig. V-5 TRAFFIC SURVEY DIRECTIONS AT INTERSECTIONS

3) SBurvey Results
The results of observation at the above bé point are being
tabulated. Rough values of daily traffic on the principal radial

roads linked to Asuncion City have been obtained and are shown in
Table V-2,
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Table V-2 Brief Daily Traffic on Major Roads

Road Daily Foint

Traffic No.
Av. Eusebio Avyala 25,000 49
Av. Mcal. Lapesz 2,000 1]
Av. Espalia 12,2002 a1
Av. Fdo. de la Maora 11,200 48
Av. Artigas 7,000 52
Av. Felix BRogado ?.,0900 26

— S S, i i i P S P R . 8 B e L By Sk Bk A ke et lh o o o e e A P} Y= M P R P T S S ——

For point No., see Fig. V-4

-3 Parking Survey

"FParking" means that the driver keeps his car for a relati-
vely long time while he leaves the car for a businesds talk,
loading/unloading, attendance at his company’'s office, shapping,
ete. Farking at parking facilities or grounds is called "“off-
street parking" and “on-street parking" when parking at the
sidewalk side. This classification is generally acepted because

the two modes of parking are considered to differ in purpose and
duration. '

The results of the FT Survey enable us to obtain data on the
following items in particular:

(1) Furpose and parking duration
{2) Parking demand

Therefore, we conducted this survey particular to Eknow
parking capacity, parking consciowsness, parking fees, etc. The
survey was made in Asuncion City concenttrating this survey in the
Centro Area. : )

The survey results are now in the tabulation and the
compilation stage. For this reason, only part of the results of
the off-road parking suvey are reported here.

1} 0Off—-Road FParking Localization.

The Study Farling Spaces of Asuncion City was carried out
focusing the Centro Area, inside Av. General Santos, as shown on
Fig. V-4, totalizing 74 places (53 roofed and 21 wunroofed).
Thirty percent of them are located at Centro Area.

2) Off-Road Farking Fees

There are hourly, daily and monthly parking fees, as shown
in Table V-3. Most hourly fees are 180 gquaranies per haour. It can
be seen from the table that monthly and daily fees wvary from

.
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one parking place to another. Farking fees vary with the type of
car in only a few cases. Fees are mostly uniform for all
passenger cars or all type of cars.

Table V-3 Farking Tariff Rate Unit: &

S T i P Sy (o S TR MY P S S B S e e e P 8 i T S o ., R e o B g D M ot o R it oy B, B B S S P e e ok e e o P 2 o T T TR i ot

Roofed Farking tnroofed Farking

Hourly Daily Manthly Hourly Daily Monthly
@ Nos. @ Nos. @ Nos. @ Nos. ] Nos. %] Nos.
7@ 1 5@ 1 3,008 1 10@ 31 200 i 3,000 S
10@ 19 oo i 4,000 1 150 2 250 1 4,000 2
150 1 &H23 2 5,000 S il 3 5,008 1S5
1,000 1t 5,500 1 400 2 4,000 8
4,000 7 S0 5 7,080 b}
7,800 3 408 & 7,500 1
12,060 1 700 3 8,000 4
1,000 1 1p0,00@ 1
1,250 1 12,000 1
12,508 1

3) Farking Capacities of Off—~Road Farking Flaces

The total parking capacity of 74 parking places (Fig. WV—é&)
amounts to some 3,008 cars. A breakdown of this capacity by zones
is as shown in Fig. V~7. It can be seen that the Centro area and
the adjoining area have a large parking capacity.
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-4 Travel Time Survey

This syrvey aims at measuring the time which a motor vehicle
{usually a passenqer car) needs to caver certain distance by
running along a certain route.

This swvey was conducted on the road netwark in Asuncion
Metropolitan area largely because of the following needs:

(1} The need to determine the level of service provided by
the road or its certain section under survey.

(2) The need to obtain the information necessary Jor
traffic control and its impravement. ‘

(Z) The need to obtain basic data for the work necessary
far road transport planning (traffic volume distribu-
tion, ete.). '

17 routes comprising six radial routes including Av. Eusebia
Ayala and 11 loop roads including Av. Peru were surveyed. The
results of the suwrvey are being tabulated and compiled. &hown
in Table V-4, therefore, is the trend of travel speed on the
principal radial roads. )

Table V-4 Travel Speed (km/h)

T e TS i T e, 2 U G WS ke e et k. ek et o e o S Y ) (7 S T AL P PR Stk Skl ke e e i PR . . 7 . S et T . . o L PO L o S e . ey P B B o

Route | Inside Dutside Average
Asuncion Asuncion

S T T e T P e T ) 4 ] B R4 S B e bk Bk s i B e o e e S Pt e e i 17T i R P AL B b e fm o e A e il o e e B S - A ik A o e o e Smm o i

(1) 7:00 AM - 2:B@8 AM
(a) Av. Eusebio Ayala to National Route 2

{from Centro b 37 7

te Centro =5 41 =8
(b)) Av. Mcgal. Lopez to National Route 1

from Centro 2& 23 2

to Centro Sh 28 31
{c) Av. Fernando de la Mora

from LCentro % 19 =2 27

to Centrao #*% ie 40 Z1

(2) 2:00 FM - 4:00 FM
{a) Av. Eusebio Ayala to National Route 2
fraoam Centro 3

1 =2 2
to Centro IR 32 32
(b) Av. Mcal. Lopez to National Route 1
from Centro 33 1 32
to Centro >4 = 32
(c} Av. Fernando de la Moras
+rom Centro #* 37 39 =8
to Centro *= A =T T4
NOTE: # via Av. Pettirossi

*»% via Av. Gaspar Rodriguez de Prancia
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Chapter 4 Taopographic Survey

t-1 Outline

The purpose af mapping work is to prepare topographical maps
of scale 1/5,000 (main contour line interval 5 meters) necessary
f+or the Urban Transport Improvement Froject survey.

The work is roughly divided into two parts: preparation and
collection of necessary data in Paraguay and final compilation of
the maps in Japan. The work period started in mid-August 19284 and
will end in six months, when the topographical maps will be
completed. Field work in Faragquay is caonducted by a team of seven
Japanese survey eiperts and counterpart FParaguay members. The
survey was completed in mid-October 1984, and work in Japan is
currently progressing according schedule. The worlk progreéss is
given in Fig., VYI-1.
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WORK ITEM QUANTITY 1984 19H5
PLAN ACTUAL AUG SErT ocr Hov LEC JAH
Work in Paraguay
1, Reproduction of Aerial Photo] 138 136 —===
2, conctrol Point Survay 9 points, 11Jkm| 14 points, ll7km =T
3. Levelling 107km 130km ot
4, Fleld Classification 120km2 120km2 | 00 o= =
5. Data Collaction
Work in Japan
1, Rigorous Adjustaent g JE
2, Aerial Triangulation 124 model 124 model e
), Map Compllation 140km2 140km2 =z
4. Quality Check 15 sheots —
Plan
=== Actual Progress
Fig. vIi-1 WORK FROGRESS AND SCHEDULE FOR TOFPOGRAFHIC SURVEY



4~2 Freparation and Collection of Data in Paraguay

1} Reproduction of Aerial Fhotographs

Aerial photographs taken by a private Brazilian company in
May and June 1984, under consignment from Municipality of
Asuncion, were wused. For the survey, the 1/:10,000 aerial
photagraph which covers about 804 of the area mapped and a
1/40,008 aerial photograh which covers all the area were used.
The camera wused to talke these photographs was WILD RC-8 (focal
lenght, 152.67mm; Ficture plane 2%cm ¥ 23cm). Reproduction work
was consigned to a private Hrazilian company (Terea Foto Co.).

al Identification number and quantity of photagraphs
reproduced. (Fig. VI-2) Total utilized photographs was
136 pcs.

2} Types of reproductions made (using the above photo-
graps)

Diapositive film 1 set
Contact print 2 sets
Two times enlargement photograph 1 set

2) Control Station Survey
t

The horizontal contrel necessary for aerial triangulation
was established by the traversing method (relative accuracy,
1/6,000). Traversing was tied at the six national triangulation
points (Férgola, Asilo, Hospital, Fernando, Mojén and M.O.F.C.);
(Fig. VI-3). Reinforced concrete was buried in the ground to
identify the newly-established control stations (Fig. VI-—4).
For the purpose of conducting aerial triangulation at a later

date, the triangulation and contraol stations were pricked an two
times enlargement photograph.

a) Buantity of work conducted:
- Newly-established cantrol statiaons traversing
distance - 14 stations, 117 km .
~ National triangulatiaon points tied - & points
= Number of pricking peoints — 20 points
b Main equipments used:
- Transit theodolite - WILD T-2 (minimum observation,
1") and NIKON NTZA (minimum abservation, 1@")
— Electric Distance Meter - AGA 14A (long-distance
range, 1@ km) ’
— Signhal ~ Helio signal and lamp signal
c) Tolerancess

— Error of closure in bearing angle, 20" n
~ Error of closure in coordinates, 1/4,000
- Error of closuwe in relative height, 1Zcm x SCSOR(1) 1
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d) Obhservation Results
Trial computation showed that all satisfied the above
taolerances, As a result of reviewing the outcome of the
national triangulation stations (19463 observation), the
following fractional closeing errors waere cbtained:

Daparture Closing Route
Foint Foint Via Exactitude Lenght
ASILO FERGOLA @ 1/318,020Q &oE
ASILO HOSFITAL = 1/43,000 11.7
ASILO FERNANDO 1 172,080 4.2
ASILO MOJON 4 1/1,000,000 8.6
ASILO M.0.P.C. 5 1/50,000 1.8

Since the relative fractional closing errors of Fernando was
less than the 1/6,880 limit, it was omitted from the
calculations.

Z) Levelling

In order to aobtain the vertical control necessary for aerial
triangulation and compillation, levelling was conducted (tnleran-
ce, = A&AumiSQKR(5)1, where 5 = the observed one-way distance in
kilometers). The national bench marks (MW 1-1, E 1-11, 5 1-1, CRA
2=3 D) were tied as known stations (Fig. VI-4). These bench marks
were prickes on two times enlargement photograph, at 4080m inter-
vals along the levelling raute.,

a) fuantity of work conducted:
- Levelling lenght - 13@km
- Pricking - one every 400m or so
b) Equipment wsed: Sokkisya B-2 (autoleveler)

4) Classification (by aerial photograph)

In order to prepare a 1/5,000 map, spots in the aerial

photographs that were indistinct (ie., treecovered areas,
sidewalks, pylans, railroad trucks, fences, walls, public
buildings, etec.) were clarified by confirming and comparing with
the actual site. The resulte were entered on  two times

enlargements photograph using color classification, and confusing

areas were further classified by overlay. The area covered is
120 Em=.
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=) Collection Data

Reference data necessary For compiling the maps were
obtained from the Asuncion and nearby city offices and related
organizations, as fallows:

a) Chart of residential zones

k) Chart of street names

c) Ehart of road pavement conditions

d} Chart of one—~way streets

e) Chart of parks

f) National triangulation stations and levelling points
g) Enisting traversing points other than () above

h) Btandard signals

i) Map format

j} Block map

64-3% Map Compilation in Japan

1) Rigorous Adjustment of Control Station

Using the outcome of the five national triangulatian
stations (Fernando is excluded), adjustement were calculated by
using the least square method. As a result, the mean square error
of unit weight came to 2.83", wich is sufficiently within the
7.0" limit established for the present survey.

a) LCalculation specifications:

-~ Spheroidal . International

~ System of Coordinates Universal Transverse
Mercator Zone 21

- Projection Transverse Mercator

~ lLongitude of the origin point S7<0°0.00"

- Latitude of the origin point 9=2°'0.aa"

- Becale factor at the center meridian - 0.99%96

b) Computer used: ACUS-3I50 (NEC)

2) QAerial Triangulation
Aarial triangulation necessary for map compilation was
conducted. At least 1@ points within a model were oabserved.

Measuring was conducted by block adiustment based on the
analytical method.

a) Main equipments used:
- FUG-2 (WILD)
- Stecometer (Karl Zeiss Jena)
- ACOS-358 (NEC)

b) 124 models were gbserved.
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3} Map Compilation

Currently involved 1in this work, as
completion date: mid-January 1985.
4) [Buality Check

Scheduled for mid-to late January 198S.

6—-4 Areas to be Mapped (Fig. VI-2)

sCchedul =d.

Flanned

About 14@ Em=, covering nearly all Asuncion City and parts

of nearby towns and cities, is to be mapped:

Asuncidn s total

Lambare - partial
Fernando de 1la Mora -—-—> partial
San Lorenzo —— partial
Lugue - partial
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“ ' EN TIERRA-MOJONES

)

DETALLES DE LA MATERIALIZACICN DE
LOS VERTICES DE LA POLIGONAL

e 200mm,{
ETUA 1
MCA -J ICA,

PLACA HETALICA

w 50mm '
-7 je—

Je 200mm9i

PLACA METALICA

' / 200inm
100w§[ m el CONCRETO JL
N . %W‘ cl
900mm \{{::_f.;j§> 3 ARMADURAS
l S b
0 '_ .. " .- //
:>" | AN
7\ !
7~
EN TANQUES, TERRAZAS DE EDIFICIOS - PLACAS HETALICAS
| —200mm 3y
w 30mm
-3 K-
10

r
100inn
N

CONCIUZIO

I ‘ DISCO 1sPAlICO

E‘it:‘;. VI-4 MONUMENTS FOR TOPOGRAPHIC SURVEY
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Chapter 7: Schedule after Progress Repart I

Our wark echedule before submitting Frogress report 11 by
the end of March 1985 is shown in Fig. VII-1, and our survey
team member dispatching schedule in Fig. VII-Z2.
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