7.6 Road User Education.

Human error is a major contributory factor in road accidents and road safety education
aims to directly influence the road user by changing his attitudes and behavior. [t is,
therefore, possible to improve the behavior of road users through systematic educational
efforts. Unfortunately, lack of positive eftects makes it difficult to estimate the value of
road safely cducation as ah accident prevention measure.

At the same time, even though road safely constitutes a severe problem for soclety at
large, the ikelihood of getting involved in an accident is relatively small for a given
individual at a given moment in time.

Educalion should be seen as only part of an integrated approdch to the problem of traftic
management. Road safely education programs have therefore been the (raditional means
to develop appropriatc knowledge and skills needed for safer behavior. Program
objectives should focus on improving knowledge and changing behavior.

7.6.1 Driver/Rider Training.

Driver, rider and cyclist training would seem to be potentially the most useful measure
for smoothing traflic fow and reducing accidents or potential accidents on the streets.
From learning theory in psychology, it is truc that at the early stage drivers/riders are
willing and eager to accept important information (safely oriented tips are also included)
whereas it is much more difficul( to get useful information later on.

In Hanoi, those who wish to obtain a riders license for a motorcycle of less than 50cc do
not have to undertake any formal training of education. At present, the majority of the
rider population learn how to mancuver motorcycles without systematic training. Lack
of courtesy and discipline, which aré oflen observed on road, are simply due to a tack of
-proper instruction. To leam practical riding skills, most people learn cither from a friend
or relatives’ and no uniform format for riding motoreycles is currently available.
‘However, whenever education is available, they should be required in the future to take
‘advantage of it. -

“At this stage it is not considered worthwhile o move to introduce drivers/riders
- education in schools. It is essential that long term continuous road safety education is
scen as more worthwhile to develop positive attitiides.

7.6.2 Safety Education for Children

The goal of road safety education can be defined as achieving an optimal use of the-
- transportation system with oplimal safety for all traffic participants  including young -
pedestrians. An example of an educational objective would be that a child must have an
understanding of the risks involved in traffic participation. However in Hanoi most of
children are not aware of such matter. The problem of school based road: safety
cducation is essentially that of mformmg and metivating school teachers and persuadmg
the majority of thém to partlmpa!e in the innovations.
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However, the most majority of school teachers still have some preservation on school
based road safeiy education. Particularly in Hanoi, the number of school teachers is
timited and they have no intention to conduct safety education in their schools.

Traffic education is a complex matter. It involves knowledge, behavioral and most
importantly attitudinal change (See Campaign). Therefore, traflic safety education is
dirccted to all age levels so that road safety knowledge is supplied through the public
education mediums to all road users, whether they are children, young adults, parents or
the elderly.

Every child or student in school is a pedestrian, a commuter, or a motorist. They
comprise more than half of population. Yet, there is no place in the clementary, high
school, of college curriculum that deals specifically with teaffic. This generally reflects
the low priority that civic education has deserved inschool curricuta. Thus, the road
system, which is the core of the "commons" of the country, is largely misused.

To summarize, the undertaking of traffic education and information is a vital function in

its own right; nepotiating and sustaining its inclusion in format schoo! and multimedia
programming.
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7.7 Future Recommendation

- As the practice in Japan and Singapore, a system should be introduced to identify
drivers/riders with poor records by means of a point demerit system. Fach safety related
driving/ riding offense has a number of points assacialed with it and, when a motorist
offends, these points accumulate. If the total points exceed more than certain amouitt
within a three year period, the driving/riding ticense may be suspended or canceled for
certain period of time by the authority.

Offering suggestions of recommendations for implementation.

In order to upgrade the safety standard it is strongly recommended that an “International
TrafTi¢c Safety Seminar” be held in Hanoi, which would stimulate related agencics and
organizations to facilitate safety priority all over in Victnam, particutarly in Hanoi.

In the safety area, awareness raising and education on the part of drivers/riders, cyclist
and pedestrians are essential. Establishing a bicycle training curriculum in - primary
schools and the establishment of “The Traflic Park’ would be desirable in Hanoi.

The cost of creating the physical safety conditions for bicycles is minimal, consisting
simply of painting the pavement and putting signs on many roads, erecting physical
barriers and constructing cycle lanes of a few meters wide with light weight bearing
pavements.

" In order to decrease pedestrian traflic accidents to a minimum level, conflicts between
" vehicles and pedestrians should be reduced as much as possible. Appropriate traflic
* rules and regulations and their enforcement could be one of the tools for reducing such
" conflicts. However, generally speaking, priority rules between vehicles/oycles and
pedes{rlans are not neCOSSarlly observed and appreciated by the current  traffic
envnronment in Hanoi. : :

g"lhus for e:aample fcnccs (i. g guardralls) separating sidewalks and lhe carriageway
- should be installed wherever pedestrian volumes are sufficiently high to justify the
expense. Sidewalks should be improved much more to accommodate easy separators for
pedestrians. Pedestrian safely facilities must be improved to ensure a safe pedestrian
cnvnronment

Recognizing the fact that enforcement forces are limited in numbers, it is necessary to
put higher priority in enforcing rules and regulations in more dangerous (congested)
areas. ‘The fact that certain types of driver/rider behavior will improve considerably if
the police are present supports the theory that atitudes are important rather than Yack of
knowledge.

It should be ensured that each traffic enforcer is trained, disciplined, and worthy as a
representative of government in direct and daily contact with the citizenry. For this
purpose it should be required that enforcers fake and pass a single, slandard trafiic
management course and they should subsequently be placed under a unified
performance oriented monitoring and evaluation system. (For example, to handle traflic
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sys_tel'ﬁs at local controllers, police officers may face the technical impact related to the
operation. Minimum knowledge for signal operation should be provided to police
officers).

Tentative Training Programs for law enforcers would include following details:

Human, Vehicle and Flow Characteristics
Traffic Laws and Regulations.

Praffic Law Enforcement Techniques

Traffic Signals.

Intersection Control (Uniform Hand Signals).
Traffic Accidents Investigation

Safety Facilities and Control

& & & & & & o

{Adoption of this point demerit system requires a database held by large scale
computers). In the near  future such systeims may be adopted on a trial basis in certain
arcas in Hanoi. Also, a rehabilitation program for those who are suspended or canceled
would be considered at the same time.

Also, the introduction of the temper proof 1D card type license is expeeted to reduce
fake licenses and ease computerization. '

Passing would be prohibited strictly in all two lane roads and one way roads in the CBD
arca. Other regulations such as no tuming, no right turn, onc-way street and no lane
changing are also extensively applied and be observed (See Traffic Management
Scheme).

1t is strongly recommended that accident data should be collected and stored and that
this information should be provided to related agencies who implement road conditions
and safety facilitics as well as to the general public. Divergence between related:
agencies should be carefully avoided at the minimum level. [nstead of having a detailed
report form, simple but accurate data collection and processing is urgently needed. (Sec
Appendix) For the public, results would be conveyed by publication, mass-media and
occasionally by road safety campaigns, At the same time, the results would be utilized
as a basic database. :

An cxample of a highly wanted publicity campaign would be that of educating the
public about their problem behavior on road such as “hanging the horn”. The campaign
aims'to educate drivers/riders about the danger or unpleasantness caused by their daily
maneuvers. The cffectiveness of altering this driving/riding behavior relies heavily on
publicity to reduce their risks caused by themselves.

Following procedure is recommended:
e Formulatc a strategy to improve the traflic safety campaign (education) consistent
© with existing social and economic constraints.

. Prepare a plan of a model road safely campaign to be effective to install road safety
“concepts among the general public as well as school children.
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s Prepare the draft terms of reference for a feasible study- for the realization of the
preceding strategics toward better education and campaign for road users.

» Formulate the strategy based upon the assessment of the strengths and weakness of
the current system.

¢ Avoid anegative approach and an extreme fear arousal approach.

The best method of education appears to be fair and strict enforcement and uniform
application of traflic rules that confront the poor driving/riding syndrome. Encourage
large and well organized flect operations to train and discipline their drivers.

Safety driving/riding campaigns should be developed to enhance desirable 'aliiitudina!
change. Expansion of safety campaigns particularly for motorcycle riders are highly
recommended.

- Long-term benefits may be delivered from educating those opinion leaders such as
journalists and school teachers. This approach has special appeal where the educational
infrastructure is still amenable to change as in Hanoi.

Example 1: *“ No Homn in Hanoi” Program .
There will be increased support for most of the peialties for drwmg/rldmg with usc
and the honking horn after the campaigns. The knowledge of these penalties will be
widespread and  people ‘will gradually realize more comfortable and safer trafiic
attitudes.

Example 2: Safety Video (Film) Production.

By nature, safety campaign videos (fils) are rather boring. Contents should be
carefully selected and processed. Local personalitics who are similar to the audience

~ are preferable as this makes the audience feel that this is their own problem. If the
character is regarded in the light of himself or herself, the audience get veiy involved
with the film{Oshin Doraemon or Disncy's characters are good examples to be
introduced as the characters). This video (a film) will be the first complctcd in
Victnam, and the content would be rather general.

To use mass media in this concept, important issues are as follows:

1. Eftect of repetition:
Like TV commereial, repeated persuasion is important even the spot is very limited.
2. Effect of dramatization : :
Instead of adoplmg fear arousal approach, coc)peratwe approach “ould be preferable.
3. Measure public acceptance:
Itis important to find out the affect of the campaign by measurmg public acceptance.
Approptiate measures should be introduced.
4. Direction to implement behavior: _
Within the propaganda, it is strongly important to specify the goal.

Before finalizing Video (film) making, the following issues should be borne in mind:

(a) Everyone should give as much thought to traffic considerations as thé,y do the
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~ weather. After all, traffic is as much an incscapabte part of their everyday lives.

(b) The seriousness of the losses due to traffic deaths and injuries are something that can
not be quantified. Thus, the problem of teaffic safety can not be overstated.

(c) Since we know that the incidence of traffic death or injury can not be reduced to
zero, micasures should be aimed at organizing and controlling traflic problems to
reduce loss at minimum.

(d) If no action is taken at all, the traflic problem will literally sirangle Hanoi
(Congestion and air pollution, ctc.).

(¢) Technology transfer, especially software like safety education and campaign are
rather difficult since human - behavior modification is externally induced. We
should bear in mind the problems peculiar to our situation in selecting the most
-appropriate solution.

(N Gel support from both the public and private sector because traffic safety can only
be obtained through cooperation between several direction. In this connection, such
as private organizations, private cmcrprise groups, parent-teacher associations will
play important roles.

(g) A lot of work is short-term and unspectacular and  difficult to publicize as rapid
progress. The process of building a solid foundation for the sound development of a
better transport system for Hanoi people is urgently needed.

o The zebra crossings should be at least 2 m wide for the crossing pedestrian. Kerbs are
constructed along the road edge and the sidewalk is usually used by shop houses in
front of the sidewalk. Sidewalks are sometimes hampered by shops and food.

© management,

e Traffic signal maintenance should be carefully conducted by ‘at least by-monthly
basis. This includes changing and maintaining lamps in signal heads and painting
poles. '

-The basic offering may be the beginner course consnstmg a of 1 hour lecture and 2 hours

practice (which costs - VND or free of charge). Practice training should emphasize

“braking and handling, while the lectures should primarily cover traffic rules, riding |

yranners and how to avoid collision with other vehicles, particularly at mletscchons
Some privileges such as that afier completion of course they are waived from license
examination, should be given. It should be noted that training may never make some
people ride better than others, or it may only make them ride better initially.

An cxtensive safety education program should be considered carefully because young
children will grow up as the road users for tomorsow. The schoo! system should devote
a signiﬁcant period to the teaching of collective and social skills, such as traffic
education, in addition to jmparting personal skills and knowledge. It might be feasible
to introduce a certain subject in high school whlch will include driving, first aid,

cnwronmental conservation, communily pmject management, and development
© communications.

Traffic safely education ‘in schools would be carried out miore intensively ‘as an
important part of genera! safety education and as such is incorporated in various
~ subjects, ethic classes and refated subjects as science or social studies. The context of
such education curricula would be provided by the Minisiry of Education and Training
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throtgh the distribution of manuals to kindergartén; primary and secondary schools all
over Hanot.

Organization of child safety clubs sponsored by government or private scctors are also
recommended, For example, children’s traffic clubs seem to be useful when they
motivate parents to teach their children correct traffic behavior on roads. Also, safety
¢lub schemes stimulate young people’s altitude on safety. In this aspect, a Traflic Park
~would be a uscful too! for kids to familiarize to the various simulated traffic situation by
themselves. Traffic Parks cither in Japan or in Singapore are a good example, where
school children use the park in a series of road safety competitions. Safety school patrol
systems could be introduced to increase safety consciousness by school children. This
“introduces some courses of the program into specific school curriculum.

Safety measures for children conimuting to and from scheool, like designating of safer
routes to school, encouragement of commuting in groups and distribution of reflective
tags arc desirable. Also, playing safely at playgrounds would be included. Basic
education at kindergarten and lower grades of primary schoals are most effective.

The emphasis in the road safety authorities is with the development of posters, leaflets,
Kits, guidelines and games. (Sce Campaign). Thus, MOET and MOCI play dominant
role to develop curriculum syllabus which contain sections on road safety; curriculum
support material; road safely policies and adoption and integrating bicycle safety into
the primary school curricutum. Safety educalion may be conducted as a part of the
ordinal school curriculuni. necessary steps should be taken to promote for school
. teachers. at the sometime, necessary information like pamphlets or tabloid papers should
be given to mothérs at house as they aré responsible for habit formation of children.

At this moment, road safety education is not a high priority in primary school education
herc in Hanoi; teachers do not have enough time; teachers need support to develop
lessons from materials; Even before that, teachers do not realize the necessary of safety
~education in their schools. School teachers should have access to experts either at
. conferences or in service courses outside.

- The education materials should be in Vietnamese, inexpensive, easily available, easy to
follow, urban and rural in content, interesting and containing instructions, suitably
designed from prep to year 6 or 7 (exercises done in foreign countries would be
- worthwhile to study).

Follo'wing table illustrates an example of traftic safety education ~progeam in schoals:

anary schools:

- To know the road laws rclating to pedes(rians blcycles _ :l(noxﬂcdge.
- To develop in children an awareness of dangers on the roads, :Attitude.
- To develop in chitdren the basic riding skills which will allow :Behavior.

them to use bicycles safely and learn the need to be conspicuous
and protected on bicycles (May include pedestrian skllls and
bicycle maintenance). .
- ‘To know the meanings of street signs, hghts and markmgs . Knowledge

~160—



- To make all children aware of the need to be courteous,
considerate and careful in all traffic situations and to help children
to desire this atlitude.

- To understand the ¢ffects of accidents on children and the sorts

of behavior which can lead to accidents involving children (like
dashing out)

Secondary Schools:

- To develop a sense of responsibility when in charge of motorcycles

- To know and understand the road laws

- To understand the main cause of accidents and how to prevent them

- To develop skills involved in handling cycles

- To develop good attitudes as a passenger and as a motorcycle rider
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CHAPTER 8

8.1

LAND USE PLAN

Socioeconomic Framework

Futare population and industrial activitics of Hanoi were estimated in relation to the
economy of iorthera Vietnam, These estimates wete divided by phuong/xa following
the coneept of the Land Use Plan 2020.

8.1.1

Economic Forecast of Northern Vietnam

Under the assumptions of prodinclivity growth in the noit-agricultural sector of 8 - 11%
per year up to 2015 and agricultural land productivity growth of 2 - 3% per year, overall
cconomic prowth of 8 - 9% per year could be achieved, for the northern region of
Victnain as shown in Table 8-1-1.

Table 8-1-1 Economic Forecast of Northern Region of Vietham
_ {M.VND at 1989 Constant Price)

- 1988 1995 2000 2005 2610 2015
Agriculture Area (1000 ha) 3,800 4,100 4,200 4,250 4,300 4,300
Agricultural Sector 4641,401F 5226971 6,104,513 6,904,263) 7,713,613] 8,616,645
Non-Agricultural Sector 5971675 9,775,929] 15,900,239 26,609,092 40,489,150 59,332,250
Northern Vietnam 10,613,076] 15,002,900 22,004,752| 33,513,355/ 48,202,763 67,948,895
Annual Growth Rate ' : _
- Agricultural Sector 2% 3% 2% 2% 2%
- Non-Agricultural Sector - 9% 10% 11% 9% 8%
- All Sectors 6% % 9% 8% 7%

Source:

‘Statistical Yearbook

GRDP of Hanéi were obtained by following procedure;

a)

of annual rate of growth;

b)

National population of target years was
applying a 2.2 % of annual rate of growth; _
GDP per capita was calculated using the results of (a) and (b);
The ratio of Hauoi consumplion (in money terms) per capita to National

GDP of target years was estimated from the GDP in 1994 and by applyihg: a78%

projected from the 1993 'populélion’ by

consumption per capita in 1993 was 1.378 and the ratio of income was 1.373; and

GRDP cosrespond to that of personal consunption.

Table 8-1-2 shows the figures derived using the above procedures.

Table 8-1-2  GRDP per Capita of Hanoi

GRDP per capita of Hanoi was obtained assuming that regional differentials of

. Year 1994 1995 [ 2000 2005 2010 2015
GDP(M.USS) 1,547,300] 1,668,528] 2,428,999 3,536,072{ 5,147,721] 7,493,915
POP(*000psn) 72,509 74,098 82,584 92,041|. 102,582 114,330
GDP per Capita 213 225 204 384 502 655
HANO} GDP/Capita 293 310 405 529 691 902

Source: Statistical Yearbook
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8.1.2 Poplrlatiori Forecasts for Hanot
{1) Approach

For a rapidly changing society such as that in Vietnam, it is not possible to forecast the
population for a city by simply projecting a past trend into the future. It is necessary to
incorporate structural changes into the forecasting method. One thing which is
unanimously agreed on is that Vietnam will pursue indusirialization along with its
econontic growth. Industrialization means more urban jobs especially at the early stage
of industrialization. The question is how much urban employment will be created and
where it will be located. The largest factor of population pressure for Hanoi comes from
social migration. Pcople would like to look for better income opportunities in a large
city and businessmen want to invest in a favorable location in terms of infrastructure,
proximity to markets, and support services. Hanoi offers an attractive location for the
investors in terms of these aspects. Other cities have to compete with Hanoi to inake up
for their disadvantages in order to aftract investors.

Regional Poputation | : Fconomic Growth  |if
Forecast ; Forccast :d
TR j!

Industrical Structure

Regionzl Urbanizati
egional Urbanization Forecast

Poputation Forecast in
Hanoi

|
IR 2N

Ape Structure

I

Lobor Fore Forecast

lq_____;‘

Qccupation Structure
Forecast

Y X Y.

Work/Office Space .
Demand

R T Wﬁ"
Fig. 8-1-1 Populallon and Land Requirement Forecast Flow -

Residential Land Demand
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In our approach, northern Vietnani was taken as an independent economic unit, Fig. 8-1-
{ shows method of estimation in flowcharl form Based on official population
projections for Vietnam, together with GDP growth targets, urbanization rates have
been estimated, From the total urban population of North Vietnam the urban population
of Hanoi was estimated. From the urban population, and the official projections for the
age structure and labor participation rate for each age cohort, the total abor force of the
city was calculated. Further breakdown of labor by industrial sectors and type of
occupation were undertaken to estimate the space demand arising from employment.

(2) Urbanization and Industrialization

Urbanization (defined as wrban population/total population) clearly has a positive
correlation with the level of economic development. However, the rate of urbanization
differs depending on the particular situation of each country. Urbanization is closely
linked with the rural economy. Productive capacity of rural arcas determines the supply
side of urbanization, while belter income opportunitics determine ihe demand side of the
dynamic. Table 8-1-3 shows the population forecast made by the Study Team.

Table 8-1-3 Population Estimate :
(Thousand Pérsons)

1989 1995 2000 2005 2010 2015
Population North Region 33,195 36,115 38,724 40,840 42,474 43,785
Annual Growth Rate 1.4% 1.4% 1.1% 0.8% 0.6%
Urbanization Rate 14%] 16% 20% 25% 30% 35%
Urban Population 4,647 5118 7,745 10,210 12,742 15,325
Hanai Urban Population 1,022 1,271] - 1,704 2,246 2,803 3,371
Share 22%) - 2% 22% 22% 2% - 22%
Annual Growth Rale 3.7% 6.0% 5.7% 4.5% 3.8%
f1anoi Rural Population 1,040 1,126 1,193 1,242 1,280 1,305
Annual Growth Rate ' o 1.3% 1.2% 0.8% 0.6% 0.4%
Total Population of Hanou 2,062 2,397 2,897 - 3488 " 4,083 4,676
Share of Hanoi S 6% % % 9% 10% 1

Given the strong link between urbanization and economic growth, it is- rather
conseiisitive to assume that urbanization would reach 35% of the total population by the
year 2015, As the hierarchy of the city tends to maintain relative propoitions, it is
reasonable to assume that Hanoi will retain the current proportion of 22% of the
population of the Northern Region throughout the period up to the year 2015. According
1o the population forecast made under the above assumptions, the urban population of
Hanoi will reach 3.4 million and the total population will reach 4.7 million.

(3) Rural Population of Hanoi

The expansion of urban Hanoi means conversion of agricultural land to urban uses.
Inevitably, farmers have to be displaced or change jobs. The number of farmers to be
~included in the urban population, therefore, depends on the size of urban expansion
within Hanoi.  From the estimation of land use forecasts for urban Ilanoi the number
of rural population who will be included in urban area has been calculated.
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8.1.3 Industrial Structure of Hanoi
(1) Puture Labor Force

As the entire cconomy of the northern region becomes more industrialized, the major
functions of Hanoi as the capital and the regional center will have to change. Hanoi will
become more service oriented rather than ‘an indistrial center. It will serve as the
national headquarters for enterprises. Tablc 8-1-4 shows the forecast of labor force for
Hanei and the North Region.

Table 8-1-4  Labor Forecast for Hanoi and North

: . : {Thousand Persons)
._ 1989 1995 2000 2005 2010 2015

North Urban : 2,381 3,080 4,283 5,891 1,368 8,874
North Rural ' 14,860 14,616 14,074 13,2621 11,826] 10,364
Hanei Urban 523 678 942 1,297 1,618 1,954
1anoi Rural 540 600 660 7 740 756
Tolal 1,063 1,278 1,602 2,014 2,358 2,710
Rate of Labor 52% 53% 55% 58% 58% 58%
Participalion i

(2) Industrial Structure Forecast

Based on statistics of the lype of occupations in the 1989 census, the current industrial
distribution of the labor force was estimated. The future assignment of the labor force to -

industries was estimated from an international comparison of the industrial simcturc, of
major cities. The industrial structure forccast shown in Table 8-1-5 is a rough estimate
based on those of other cities in Asia.

Singapore and Hong Kong were chosen for the estimiation of o¢cupation structure in the

- industrial sector. The share of oftice workers to dircct werkess varies between industries.

' Occupdtions were divided into three categones of administration, sales and direct
workers. . '

Table 8-1-5  Industrial Structure Forecast
: {Thousand Persons)

1989 1995 [ 2000 2005 2010 2015

Agriculture Forestry 5 6 7 9 9 10

| Manufacturing 198 246 3271 - 429 511 586].
Construction : 57 69| 3 1t 126 137
Commerce ' - 82 136 232 377 543 742
Transportation/ Communication 37 47 63 - 83 10| b7

- |Finance, Business Service 6 10 17 29 42 ‘59
Health 14 18 25 34 41 49
Education 39 47 6l 78 89 98
Government 51 58 70 82 23 78
Others A os2 65 . . 73 78
Total 523 678 - 942 1,297 l 618 1,954

‘Thete is less direct labor in manufacturing than in the construction industry. Projections -

to the year 2005 and 2015 are shown in Tables 8-1-6 and 8-1-7 respectively.
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Tablc 8-1-6 Occupauon Structurc Forecast of Hanoi Year 2005
(Thousand Persons)

Production Sales/Service | Administration Total
Agriculture Forestry 6 0 1 ) 7
Manufacturing 212 16 98 326
Construction 71 i 17 80
Commerce 23 127 81 231
Transportation/ Communication 38 3 22 63
Finance, Business Service 2 4 19 25
Health 3 6 8 17
Education ' 12 21 28 61
Governiment 14 25 32 "
. |Others _ 1 18 24 ©s2
Total | 391 . -221 330 942

Table 8-1-7  Occupation Structure Forecast of Hanoi Year 2015

{Thousand Persons)

| Production | Sales/ Service | Adiministration Total
Agriculture Forestry 9 o - 1 10
Manufacturing 381 29 176 586
Construction 109 2 26 C 137
Commerce 74 408 250 742
Transperation/ Cemmunication 70 6 41 117
Finance, Business Service : . 4 7 38 49
Health - _ 12 21 26 59
Education 20 4 44 - 98
Government ‘ 6 27 3s 78
Others ‘ 16 27 s 78
Total 711 561 © 682 1,954

- 8.1.4  Future Land Requirement
(1) Estimation Method

Communities change their character over lhe years llanm as \‘\.’t,“ as other cmcs in
'Vietnam, is expected to undergo not onty éxpansion but also structural transformation as
the nation becomes more industriatized. The basic data for the future Jand rcqulrcments :
of Hanoi are the population forecast and the labor structure forecast which are described
in the preceding section. The existing urban arcas will change over time in intensity of
land need for the increasing population. Land requirement estimates ate divided into
two scgments, firstly residential land and secondly, productive fand. These estimates are .
described below:

(2) Residential Land Requirement
The residential land estimates as shown in Table 8-1-8 based on the fulure average

density of land wse. The density is assumed to decrease over the ycars from 466
persons/ha in 1995 to 341 persons/ha in 2015,

- 167 -



Table 8-1-8  Urban Development Requiremenit Forecast

_ Year _ 1995 | 2000 . 2005 2010 2015
Utban Popufation (thousand person) 1,271 1,704 2,246 2,801 3,37
Increase in Population (thousand person) - 4313 542 557 568
Person/ha for Increased Population 350 310 280 260
Person/ha for Total Population 466 430 393 364 341
Additional Urbanization (ha) 1,237 1,748 1,989 2,185
Cumulative Urbanization (ha} 2,729 3,966 5M4 | . 2,703 9,888

The totat residential development required by 2015 is 9,888 ha for urban population.
Between 1995 and 2000, additiona! development of 1,237 ha will be required which
increases to 2,185 ha during the 2010 to 2015 period.

(3) Employment Space Requirement

Together with the houschold survey, commercial activities of "shophouses" were
investigated to acquire indicators for space requirement for shops. Table 8-1-9 shows
the results for manufacturing houscholds and Table 8-1-10 for commercial households.
The surveyed manufacturers were of small scale, mainty family business, therefore, the
unit area requirement is much smaller than for large scale industry. It usually requires
50-80 m’ per worker in a factory, but the area requirement for the manufacturers
interviewed was significantly smalter than this figure. For commerce, international |
standards range from 15 to 30 m? per worker, and (he smali unit area in Hoan Kiem
shows a striking difference.

Table 8-1-9  Work Space Requirement by Manufacturing Household

District Workér/Household Area(m?) ~ ( m*Person )
Soc Son : 22 93 445
Bong Anh C .20 . 28 : 14.0
Rural TuLiem - : _ ©23 X I 36.1
' Thanh Tsi 1.0 : 22 . 220
Gialam = |- 26 N 131 50.4
Hoan Kiem = 2.7 e L) 7.0
Ba Dinh : © 3.0 _ 20 6.7
Utban . Dong Da i N/A B N/A N/A
| Hai Ba Trung .25 - 14 56

‘Fable 8-1-10  Work Space Requirement by Commercial Household

- | Worker/Household Arca{(mn?) { m*Person )
Soc Son ‘ 1.6 88 550 |
Dong Anh . 1.8 ' 23 128
Rural Tu Liem ; i4 i3 93
Thanh Tri - 20 18 9.0
Gia Lam . ! 2.2 67 30.5
Hean Kiem 24 ' 1 29
Ba Dioh : 1.8 10 56
Urban Bong Da 1.7 12 1 71
Hai Ba Trung 1.9 16 84

The forecast for employment land requirement is based on caleuvlating the floor space
requirement as shown in Table 8.1.11 and then applying a floor to Yand ratio {Table 8-1-
12) to arrive at the land requirement as shown in Table 8-1-13.
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The productive land estimatc consists largely of three types of land usc which are
factory, shops and offices, among which factory is the largest component, re saching over
1905 ha by the year 2015 as shown in Table 8-1-12.

Table 8-1-11  Employment Floor Requirement Forecast
(ha)
Year _ 1995 2000 2005 2010 2015
Agriculture Forestry 0.3 0.4 0.5 0.7 0.7
Manufacturing 60.2 -80.0 105.1 143.2 1845
Construction 96 123 15.6 20.2 24.6
Commerce 132 56.7 9256 152.2 2337
Office Transportation & 92 123 16.4 25.8 8.0
Communication
Finance, Business & 118 20.1 217.0 33.1 1439
Service ' )
Government 455 56.1 65.2 66.7 703
Others 289 366 45.7 58.6 70.3
Total 199.7 274.5 368.1 500.5 666.0
" Health 62.5 863 144.4 2119 2928
Education 188.7 2449 311.0 356.5 390.5
Commerce 97.8 166.8 388.9 80122 1,001.5
Table §-1-12 Floor to Land Ratio ,
Year 1995 2000 2005 2010 2015
Agricultusal Forestry 038 08 0.8 03 0.8
Manufactusing 13 1.4 1.5 1.9 23
Construction 1.3 1.4 1.5 1.9 23
_ Commeice 06 0.6 0.7 1.0 i4
Office Transporiation & 1.3 14 1.5 19 23
Communiczalion ]
Finance, Business & 06 0.6 0.6 0.7 09
Seivice : : : ‘
Government 0.6 0.6 0.0 6?7 09
Others 0.6 0.6 0.6 0.7 - 09
Health 09 1.0 1.2 1.5 20
Education 0.6 0.7 (1% 09 " 10
Commerce 0.6 08 i 1.3 LS
Table 8-1-13  Employment Land Requirement Forecast
(ha)
Year 1995 2000 2005 2010 2015
Aggicultural Forestry 04 0.5 0.6 09 09
Manufacturing (Office) 46.3 571 70,1 75.4 802
Construction 14 88 10.4 10.6 16.7
Conunecce 354 945 1323 152.2 166.9
Oflice Transportation & 7.1 88 10.9 136 16.5
Communication : .
Finance, Business & 9.7 335 450 47.3 48.8
Service : : :
Govemment 715 93.5 108.7 95.3 78.1
Others 48.1 61.0 62| 87 78.)
Manufacturing (Pactory} 2023 533.0 © 87152 1,660.8 1,904.5
Health 69.4 86.8 120.3 1443 " 146.4
Eduéation 3145 3499 18838 396.1 390.5
Commerce 163.0 3535 6163 667.1
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- 8.2 Land Use Plan

8.2.1 Conceptual Design
{1) Ailocation of Population

The population in 2015 was estimated to be 4.7 million including Ha Dong City. The
" Land Use PPlan 2020 (awaiting the approval of the Prime Minister) proposed a controlled
~ population policy for Hanoi central arca which limits its population to 800,000.

- Following the guideline of Land Use Plan 2020, the Study Team dcvcloped the
+ conceptual planas follows (see. Flg 8-2-1); :

a. The 'capllal fuitction should be concentrated on south side of the Red River i
Hanoi.

“b.  The south side of the Red River in Hanoi is separatcd into two areas. The existing
built-up area is planned to have a control population of 800,000. The concentration |
of employment: opportunities will, however, continue. Workers taking up these
emplayment opportunitics will reside in the west and south of the built-up area
{Hanoi Urban Development Corridor, HUDC). HUDC is planned to be well served

. by infrastructure so as to accommodate high density population.: The poputation
S HUDC and 1mmcdlalely adjaccnl areas is expected to reach around 1 million by

.- 2015, ‘ '

‘¢, The north side of the Red Rwer is planned to be devcloped for mduslrlal towns, At
present there are proposals of 4 industrial estates and associaled residential arcas.
Development has started or land acquisition works have commenced for three of
these developments. These towns aré planned to be self suflicient and accommodate
‘a poputation of around 0.5 million'in total by 2015, : S

d. Three sites arc considered for the developnient of satellite cities: The first site is

' ‘Hea Lac. Hoa Lac City is expected to grow as complex of hi-tech industrial estates
and Hanoi University. ‘The second site is-the Phue Yen arca. Phuc Yen has received
investnient by Toyota and: Honda, and various’ additional jnvestiments -are
anticipated. The third sitc is Ha Dong. Ha Domg is growing as a res;dcnual suburb-
of Hanoi. The Land Use Plan 2020 assigied 1.5 million population to Hoa Lac and
Yen Hoa. Half a miflion of the 1.5 million are considered to be relocated from the
future anticipated Hanoi populalion. The population of Ha Dong at present is 0.1
million, It is planned to increase to 0.5 million by 2015 and this increase is
considered as relocation of fulure Hanoi popuhuon athacted by the rf:}atlonstnp

* between Ha Dong and Hanoi. '

e. The rural population would be 0. 8 ml“lOl‘l by 2015 lt is shghtly smaller than thal at

; prcsenl ‘They “ould conlmue {o cuitlvalc land and mamlam a self SllﬁlClCl]t

‘ 'economy

o (2) Road Network and Town Location
The boundary of the area of con{rolléd population is Ring Road No. 2 (RR No. 2) and
~ the Dike Road. Other towns (excluding Soc Son) are located along Ring Road No.3 (RR

No.3) Each town is connected to a National Highway (NH), for example, Gia Lam is
connected to NH No. 5, Dong Anh to NHs No. 3 and No.2, Thanh Leong North to NH

- 170



Main Furiction: Agriculture

Total Populatior: 47 Million Population: 0.3 Miltion
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No. 23, Xuan La to NH No. 32, Yen Hoa NII No. 6, Dai Kilﬁ NHs No. 6 and No. 1A,
and Scc Son NH No. 3.

All of the National Highways arc radial from Hanoi and all cross RR No. 3. This ring
road is expected to operate as by-pass road. To protect the city from the inflow of large
trucks large scale truck terminals are planned. In the study period Dong Anh Truck/Rail
Terminal would be constructed (sce Fig. 8-2-2)

(3) Employment and Population
North Side of Ifanoi and the North-West of the Red River -

Plans of industrial estates and associated residential areas are illustrated in Fig. 8-2-3
and summarized in Table 8-2-1. Employment in the industrial eslates was estimated
using the area of the industrial estates and an employment density unit value of 200
employees/ha. Commercial and residential arca requirements were estimated from the
nuntber of industrial workers.

Table 8-2-1  List of Planning Projects
No Naroe Area (ha) : Contents

| Ciputra . 400 - House: 177ha )

- Public facHitics:: SOha

- Park and greenbeli:: 73ha
- Road: 67ha

- Others: 33ha

2 South Thang Long City - ONA - House .
' . ' - Public facilitics: hospital, sport, facilities, square
and so on. .
- Commercial center.
- Read.

3 |"Trung Yen Housng Area WA | WA

Red River City - 6 N/A

5. Nghia Do International Village 11 - House :
' ‘ - Office tower 28 levels
- Hotel: 450 rooms

Co oo -Road. " )
6 Linh Dam - Dinh Cong Project 292 - Infrastrocture facilities.
' : - High-rise buildings and village,
7 | New Van Tri Town © 310 " Houvse:; 120ha
- Road: 3%ha

- Sport Area:: 9Zha

- Dffice:: 67,00sqm

- Commeicial : 350,0003qm
- Hotel: 150 rooms '

8 Thang l.ong North Estate 297 - Industrial estate:: 280ha

- Cargo distribution center:: $0ha
-Residential arca:: S0ha

- Others: 1Tha

Thang Long South Estate . 220 - Industrial estate;: 220ha
[ 10 | Dong Ach Estate 92 « Industrial estate:: 92ha
including: factory lot, read; utility, park, efe,...
11 Gia }.am Estate 631 - Indusirial estate:: 442ha

- Cargo distribution center:: 90ha
« Others:: 14%ha

12 | Soc Son{EPZ) 430 Export processing zone

13 Taiwan IE - 63 industrial zone
14 | Dagwoo [E . 80 | Industrial zone
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South side of Hanoi

An imbalance of employment and resident workers will occur. this unbalance would be
fulfilled by the residents in the HUDC, its outskirts and Ha Dong. HUDC is planned as
a high population density area (250 persons/ha gross). It is also planned to transfer same
s0 as to decrease traffic between

business activitics from present built-up area to HUDC
HUDC and Hanoi.

ALK
R

Legend

1. CipuAra .
2, South Thang Long City
3. Trung Yen Housing Aréa
4. Red River Gity
5. Nghia Bo International Vilage
. Linh Dam - Dinh Cong Area
7. New Van Tri City
8. Soc Son EPZ
9. Doag Anh IE
10. Thang Long North IE
11. Thang Long South {E
12. Gia LamIE
13. Tatwan 1€
14, Daewoo 1E

X
O \«:"%@
= "] i
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QAN

to Ho Chi Minh

0

& 0 ) 34w,

soaly

. Fig. 8-2-3 Planning Projects
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8.2.2 Land Use Plan
Alternatives
There were four alternatives for 2015, which were combinations of population coniral in

present built-up arca and the new CBD. As for alternatives for 2005, only two
alternatives of with population control and without population control were

examined(see Table 8-2-2).

Table 8-2-2 Altcmatives.of I.and Use Plan

B _ 2005 2015 :
Population Control / CBD w/CBD ~ | w/0CBD w/CBD | w/oCBD .
Built-up area controled to 0.8 mitk. 0 X o o

No population control 0 X o 0

The population assumptions for the existing built up areas for each of the controlled and
non-controlled forccasts:

0.80 million
1.5_6 million

a) Controlled case
b) Non-conirolled case -

The employment assumptions for the existing built up areas for the without and with '
New CBD forecasts are as follows:

a) Without New CBD
b) With New CBD

- 867,000
735,000

Land Use

Based on the concept described in the preceding seclién, a land use'pla:u_ was formed.
The major land use of the with population controt policy and the new CBD developnent

case of 2005 and 2015 are set out in Figs. 8-2-4 and 8-2-5. _ L

The area by land use and demography and other social indicators by the traflic zones arc

presented in Table 8-2-3 for 1995 and in Tale 8-2-4 for 2015. Despite of the close
focation to the present built-up area, Ha Don (Zone 74), which is the capital city of Ha
Tai Pravince, is not included in Hanoi (Study Arca).
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Table 8-2-3 Land Use by Traflic Zone (1995)

Traflic Land Use (ha) Demographic and Social Data
Zoag | Com- | Indus- | Tnsti- jresident | Others | Total | Population | Students Workers  {Employrient
mercial | trial | tutional s
i ¢ 2 o S 13 i 17,825 2533 3507 2.9414]
) 7 § 3 § 3 3% 1t a0 ¥ 73,558 16,880
3 3 [ 1] [ i et 47,335 [ 27579 S
q [ i i 52 [} 161 13,201 AR [EATY TE1Ts
TR ¢ T 7 wif i) 42,433 61086 S XD
[ Tt [ [ 3 Y] Ef] 75,35 3,659 1.7} AL
[ 73 14 F] 7 T 7 141 13,70 1,653 o 1an 37,492
3 3 P 3 € Yl 15 30,536 137 26,951 1
3 7 ¥ & 58 T3 B BHT - 3,306 20,293 V821
it L k1 77 [ el T 7630 3614 35557
il 4 [ 14 [H Y] 1] 50,348 1183 TS TTTEER
[ ] ] ] 107 [ 187 101,306 13353 53,039 9§54
1 [ il [} (5] [T} IEGE) 41953 £103 22,507 75184
is 9 [] T i T 24 30,551 PRED 16,506 45,515
s [ [ 5 67 E 143 XL B X1 <) i6are 101
i5 5 F (X I T T 163 393553 5,680 234 17,678
1 19 i t ) 33 33 56,464 Y3 304 5099
B 4 ] 1 3 (5 W9 7,988 i 15,460 IER]
] [ i [ o 3 97 1,503 5350 3951 4493
b 3 H [ T3] ] 243 62,376 1857 33567 17315
H] 2 3% G B 185 o7 AL 7434 7857 54,700
R 7 1 [ i3 (3] 153 80314 AT ain 3572
P B 1 o 3] £ I [N T3] 6234 TTTIEE 7355
I i i v 143 E3) a1 #59% CO 135 437
25 q [3 € 193 1 218 [ R 13,661 2,513
] B 1] ¢ [1H 180 306) 65,905 $363 35,145 17,789
i 3 12 [} 5 ) 51| 34751 4938 18537 14731
FES B © 133 [ 248] 28,583 aite Y13 ] EGE
% 0 ] ¢ ] 1,564 73,558 X1 G 3264 IT5)
30 0 T [3 i 7,536 2538 6,444 3830 XY} 1036
] 3 3 T 1 1552 3,694 137708 2,345 TI0% 518
£ | [ T [} 7 7161 Z.16% 3 241 TNEM T 537 635
33[ 0 [ [ 2 5,343 5147 {4379 7.6%) 23928 3004
| 3 [} [ i 35101) BTIT 7i 334 153 1538 991
D) ¢ [} 0 ) IR N 1290 f . 1113 €881 252
3% [ g [ 7.064) Ti6e ; 73,920 S 12,743 1,654
7 T 7 1 2 i35 1380 9,156 3,148 10323 135
3% o [ [ 1 3972 190 0,825 IS NE 1709 3518
3t [ T 3 1 143 3413 33,477 5038 17345 P RTT
[5) [} 7 [ 3 3,669 3671 T 31881 5,493 20,196 7620
i 1 7 1 1 Z01% 163 30,104] 5,162 16056 §.95%
1 [ 2 of - 7 740 - 2438 R XY [AT5] 25,231 3,372
Iy [ 1 ¢ 3 XL Y T 31831 LX) 18,851 FALE
& 0 3 T 7 300 1.4% 139 K R €065 TR
[ 0 T T 2 YA 3,457 26,797 [EEH I T4.247 1853
@ 3 T 1 F I TSE) 1,609 ITRE] 3,156 ] XY 5%
97 T 3 [ E 1,593 157 16957 Y T Spat [XF]]
a3 [3 H T 6 1347 1,452 43,307 7,493 nie| 7504
2 ) i1 5 133 1659 FXIT FX37) (X7 %0 15435
6 [ 3 [ ] 758 77 13,810 7.727 B ¥TT [557)
A [} ) G 3 1639 1625 35,479 6030 1875 Y7
2 [ 7 ? 2 (%R 1,27 43,715 8,005 74,555 FI
[3) i ¢ ¢ F} 731 793 18,081 759 5378 657
B 51 a T € F T4%% 2.410] 79,651 4987 15.516 2,011
54 § 16 ¢ BE 2406] 741 39,907 [XTH 71277 18,537
55 [ ) t B | [T S 30,355 €633 20,637 Y,
37 o © ) ] T T TTTraem T 7,501 TR
] [ 5 [ ] [K:]] 1,733 L 1,488 TS s3]
) [ ¢ [ 2 5331 LI 13,212 3 3516 155
o [ e [ 2 EXH EXTE 2473 TSR BEEEL] 1245
€l ¢ 3 o 3 (277 B 38,554 8,798 FTRTH] 3,700
) [ E] 7 ) 3] 1.057 10,915 1871 5,850 3703
53 ¢ 3 [ H 63 s 375 AL 11,55 4843
1 1 i 1 F] 130 LE] %859 XIS 1453 7681
ey [} T [ i % i3 17,907 157 [XTH b¥ET)
[ o 3 o ] %0 T8 0087 185 itis ] T8
11 Q) 3 T ] LY 7 15,193 2,605 8,191 4505
o ¢ 0] [ 2 33 587 9,758 1473 5303 D
[ [} 2 [ 2 o] 105 5543 1.019 A7 2,38)
) [ H 2 ? 58 Y] B 3N 11,898 3515
7i [ [ [ ] 1623 [ 16,361 : 7.808 8913 LRED
7 [ [ [ [ M R I 1316 16,183 - 3378 B Y5 [RIE)
7 [ o ) 1 7343 3.597 34,343 : €355 26,353 iy
Totat is3 203 262 PP 90,335 93,661 1396, 75 313,360 293,678 7833
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Table 8-2-4 Land Use by Traflic Zone (2015)

Traflic ' {.and Use (ha) Demrographic and Social Data o

Zone | Com- | Indus- | Insti- |resident] Others | Total | Population | Students Workers  |Employment
mescial {  trial  jtutiorial 3 ) . ‘

1 i 1 [ 79 132 n FEXEI] 3100 12,841 7,078
2 1 1 3 §t s HE 2437 3.4% ) 1707
3 5 0 T ¥ H i07 17a08 337 13,580 24078
i 1 il i ) i7 61 30,176 i35 11502 3617
5 1 1 7 09 ! 73] S363 3,183 33,71 1615
& 2€ [} T [ i 3 7,591 1.063 1403 700
7 s 1 n 17 77 T 3431 ¥E3) 5] BABED
3 G 1 2 7 I 129 740 ERIT3 RG] KR
; 3 i 20 34 ) a7 FERST 3,593 14,302 42,606
10 i [ 3 ] 1t £ 1,687 373 7T1% €351
1 L [ I ! il i 1.5 BEELH 12,603 #3413
IE) EE i 1 ) L (15 FYRFL] 133 FTA5 [EF3Y
lE ¥ 1 i i [T} 173 31,561 i 18,305 EE AT
Ta 3 i [0 135 D e 35,761 s.701 3560 [JX 3]
5] T [ 7T 3 a5 43 35 31 3418 (36176
T 3 ¥ IO I LT 182 PRIt 1,217 5063 37,207
1 n ¥ % 13 I &3 [E¥37) K3] 7658 70536
1) ] %] I3 77 119 (XD 30 3472 36393
% i ! [ [F g 3] 13802 3,302 13,855 7,387
0 § [ 17 i P T3] 38052 (X} 33475 T
Y F 153 ® 118 154 a1 X il 17,965 3130
5] 8 i ¢ T4 F 758 42,919 (X1 12,781 750
7 & 1 3 133 it 3] 38,350 5365 T 15139
74 T 1 [ 37 ] F2Y] 62310 728 36,135 1,654
3 1 [ [ YH] 33 118 8558 GEi2 [LRFT 311
T % 1|~ (3] [ 138 07 306 37,314 s 12,002 18,345
1] 3 % % [3} ] 0 17,978 2300 1035 XA
K [ 7 0 17 il T FENET] %] 12,551 4%
23 ¢ ] 0 [ 3,568 3,566 [ V378 5293 355
36 [ & 6 ) 353 2338 1519 i 9316 ]
hi] [4 [ G [ 3,894 3,891 12,671 . 3.1H 1312 B2
31 [ [ ) G 1457 2,183 8,541 [RE T55e ] B3
I T [ ] ) 3347 EXTH a8z 5,807 24659 2301
] jo [ i [T} 1,463 3503 56625 7338 EEXIN) wan
i35 [0 0 [} o0 3550 1,730 V57 1518 AT Y]
6 [ o g ¢ 2,565, 3,066] 08 1,095 12510 7,450
37 3 775 [ 00 1,776 1380 39,456 i 533 TILE65 77,90
38 ) G [ (3 T 397 4839 571 77,2409 3,061
3 © [ [ [} 3443 3,449 16,943 [RTH] 7,940 FXTY]
[ 9 o ) 100 T50] T A 16,08 T 70,903 PRI
3 55 787 i 750, 93z 1626 103014 X 0,14 139.031
7] [ ¢ 6" [ 7445 T a1 744 i AT 2350
0 % i "o [ 7,451 785} 30363 4331 1519 RETE
i ) [ e [ 1,348| 1,455 a5 1372 6400 1
[0 50 IR 1% | 231 3452 06334 PsIs [ A [EERFE
3 0 7 7 7 1,605 1509 TR ) 1,702 7,053 T
[y K il [} 153 1357 137 6381 B 7 %Im 1856
] ) T 15 1,200 [} 1,452 165,553 5,108 6373 ATy
] H 10 29| 27057 FEZD 30,161 7003 959 Yy
(1) G 7 o 186, ] 778 PN} 300 FT] 1570
) 0 Y 15 5 1,389 1635 83641 35710 106,512 93,031
57 0 0 5 3 T (W5 73,08 6.230 42,387 76,381
3} [} [ [ 3 783 3 X 1358 5,625 [33)
[ 0 © [ 7410 2410 76,855 3,964 15,596 (T3]
5 3 [X3] [ T 1,889 2413 372 s B TRL T e 302
73 [ i 6 48[ - 35 13 738578 B TEATY 18,55
5 By ] [ T 94 (7 163 064 i X R A
W 3 1 B b3} 1,767 THEE] 25481 355 4% 1614
55 30 3] i b8 176 T3 LI 3368 PR T s
(5] [ ] G T HENTE] BRI 30015 3,203 I S
€l T 1 o ] TGk 1,409 38651 510 TXE] ] 7358
3] ¢ 1 [} [} 1.236 Vi3 1989 1A (X1 )
€3 30 b7 s F) (1] 867 350,163 35077 T AT
A 0 1l [} 72 113 59 181,134 71,662 93465 13,335
[ [ i 3 T (5] a3 3867 R E $0.257 3,031
[ [ i G £ 264 F2] I 78,408 3538 18,303 [EXL
3] [ 7 [} [ 345 EEH] Vi543 B T B.146 V665
1 o6 [ [} [} 30 i 597 e sae n.737 749
wh [} l Q) it 33 [ S X5 112 §434 i
[ k4] ¢ 1 [3 5% T 488 T LS L 29,343 3,359]
H ¢ ) 6 ] 1515 1617 AL LXSH iEon (LT
N o [ ¢ © 1306 i.316 134,55 2,060 (X523 I35
N ¢ ] i [ L T 35381 4548 0,501 2,307
Total 3E) 1,905 430 (X3N] 2,076 33.681] Y3 $34, 700 FXEEXE2] 1,954,000
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CHAPTER 9 DEMAND FORECAST
9.1 Outline of Demand Forecast

9.1.1  Available Data

(1) SIDA Home Interview Survey Data

The SIDA home interview survey covered all of 84 Phuongs of the 4 urban districts and
28 Xas adjaccnt to the urban arca. The urban arca trip gencration/attraction model was
formulated using survey results of the 4 urban districts and the rural area trip generation/ -
attraction model was formulated using survey results of rural districts adjacent to the 4
urban districts.

(2) Cordon Line Survey

The cordon line survey, which was carried out by the Study Team, at 20 locations gives
detailed information on the traffic movements crossing the Study area border. The
results of the cordon line interview survey were expanded to the full size cordon line
OD malrix by the use of traffic counts.

These datas were processed to build the present OD matrix, synihesnzmg the emply area
from the information on the shaded area in Fig. 9-1-1.

COROON
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«_.URBANAREA | RURALAREA
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coroond KA T S A

Anmcrml_ -

Fig. 9-1:1 Area Covered by Available Data

(3) Screen Line Survey, Road Link Counts and Intersection Traffic Counts

The screen line survey al 25 locauons road link counts:at 12 locations, and the
intersection traflic counts at 26 intersections gave information on the  present link
traffic flows. All these count results were processed to 24 hrs. base flows on links in
“terms of trips, to check the results of the traflic demand forecasts.
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9.1.2 Demand Forecasting  Process

Fig. 9-1-2 shows the demand forecasting process. Based on the limited information from
the available data, the present all purpose 79x79 zones trip OD matrix was developed,
synthesizing the trip movements in the rural arca, and adding the truck trip movements
which was estimated from the observed road side truck flows.

I TR
{ Present OD Matrices g

o P
i NMY G/A

SR e N R

l Truck Flow §

Bicycle
Flow

Link Flow

Fig. 9-1-2 Demand Fore
" The trip generation/atiraction models were developed for Motorized (MV) and Non
Motorized Vehicle (NMV) trips, and for the tree purposes of “To work/school”, “Back
home” and “Others”. The motorized trips were split into Passenger Car and other trips,
applying the relationship between passenger car trip generation and  the passenger car
ownership. The public transport passengers were estimated by applying the present
relationship between public transport passenger share for total trips (MV+NMV) and the
travel distance for the present share and the relationship in Bangkek in 1990 for future
shares. Truck irips were estimated separately, based on the estimated present trip pattemn
and the future freight demand from the planned industrial estates.

Trips in five mode OD matrices were assigned to network links by ‘each mode in the

order of two wheelers, public transport, passenger car trips, and trick. The traffic flow
on each link was eslimated by combining all the mode flows.
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9.2 Models
9.2.1  Géneration/Attraction (G/A) Models

Trips were classificd by the three purposes of “To Work/School”, “Back l{ome” and
“Other Purposes”, and by the two modes of “Motorized Vehicles (MV)” and “Non
Motorized Vehicles (NMV)”.

Analysis of SIDA data make it clear that almost 50 % of trips were “Back Home™ trips,
Those justifies to consider inversion of “To Work/School” trips as “Back Home” trips.
In this context, four types of gencration and altraction models excluding the models for
“Back Home” trips were formulated.

Followings are the formulated models. Number of employees does not include farmers
and shoppers merchandising in their residences.

(1) Generation Models

To Work/School Trips by Non Motorized Vehicles (GWN)
GWN = 3892 +0.125P
_ wheré, P = population . ',
To Work/Schoo! Trips by Motorized Vehicles (GWM)
GWM = 1983 +0.051P
where, P = population
Other Trips by Non Motorized Vehicles (GON)
GON= 1326+ 0.052P
where, P = population
Other Trips by Motorized Vehicles (GOM)
- GOM =176+ 0.037P
where, P = population

*(2) Attraction Models

Work/School Trips by Non Motorized Vehicles (AWN)
AWN = 6715+ 0.049P +0.071
where, P = population
L = employment
Work/Schoo! Trips by Motorized Vehicles (AWM)
AWM = 2483 + 0.033P + 0.0291:
 where, P= population
. E = employment
‘Other Trips by Non Motorized Vehicles (AON)
AON= 2081 +0.036P
where, ' = population
Other Trips by Motorized Vehicles (AOM)
- AOM =646 + 0.026P + 0.006E
~ where, P = population
E ="employment
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The SIDA data shows the return trip rates (Table 9-2-1) by purpose and by mode.

Table 9-2-1 Return Trip Rates

[ Description NMV MV

To Work/School (Trips) 268,787 120,268

Otbers {Trips) 101,945 101,599

Totat {Trips) 370,732 221,867

To Home (Trips) 379,091 180,663

Return Trip Rate .23 0.814 ]

(3) Share of MV Trips

After caleulation of gencration/attraction trips by purpose and by mode, the total share
of MV trips ate adjusted by the following formula and the rates given in Table 9-2-2.

1.79
MY =40 o (r2=0.89)

Where, MV :Share of Motorized Vehicle trips
I: Private montbly income in US$

Table 9-2-2 MV Trips Share

1994 1695 2000 2005 2015
Personal Monthly Income (US$) 30.68 3245 42.38 55.33 94.43
MYV Share(%) 0.2930 - 0.3033 0.3596 0.4299 0.6141

According to these formulas and rates, the generationfatlraction lrips for the four
- combinations of “With/Without New CBD” and “With/Without Contro! in the Built-up
Area” cases as shown in Table 9-2-2.

Table 9-2-3 below shows the summary of the trip generation estimate results in the case
- of “With New CBD” and “With Contro}”. The total trip end will increase by 2.67 times
. in 2015, and the MV trips will increase more than thc NMYV trips in accordance with the
'~ national economy growth. :

Table 9-2-3 Trip Generation |
unit: 1,000 Trips/day

MODE “PURPOSE 1995 2015 2015/1995
NM WORK 889 1,368 1.54
OTHERS 343 506 1.48

HOME 1,261 1,923 152
SUB TOTAL 2,493 3,797 1.52
MV WORK 383 1,843 48
OTHERS 152 1,146 . 7.54

HOME 436 2,443 560

SUB TOTAL 971 5,432 559

TOTAL 3463 9339 [ 267

Note: With NMew CBD, With Control Case
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Table 9-2-4 (2) Trip Generation in 2015
With New CBD With Control Case
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Table 9-2-4 (3) Trip Generation in 2015
With New CBT) Withouwt Contro! Case
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Table 9-2-4 (4) Trip Generation in 2015
Without New CBID With Control Case

..2015 TRIPS ¥/0 New CBD with Control Case
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Table 9-2-4 (5) Trip Generation in 2015
Without New CBD Without Control Cdse
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9.2.2 Distribution Models
(1) Inter Zone Distribution Models

The following Voorhees type distribution models were developed based on the analysis
of the present OD matrix in the urban districts.

ij?y

Z Aj x Ty
fri
where; Xij :Trip belween zone i and
K:  Parameter (Table 9-2-5)
Gi:  Generated trips from zone i
Af 1 Allracted trips to zone j
Tij:  Impedance between zone i and j
a: Parameter (Table 9-2-5)

Xij = KxGix -«

Table 9-2:5 Paramicters in Distribution Model

Mode Purpose K o
NMV Work/School 0.967174 -0.70001
i _ Othérs _ 0.768972 -0.66665
MY Work/School 0944168 0.14004
Others 0.762522 0.29359

(2) Intra Zone Trip Model

“The following intra zone irip models were developed based on the analysis of the
present OD matrix in the urban districts.

Xii = Kx Gi® xTii x 47
where, Xii :Intra zone trips within zonc i
(i Generated trips in zone i
Tu Av crage impedance to nelghbonug Zones
K Parameter (Table 9-2-6)
« : Parameter (Table 9-2-6)
J: Parameter (Table 9-2-6)
y : Parameter (Table 9-2-6)

Table 9-2-6 Parameters for lntra Zone Tnp Model -

Mode . Purpose K o ﬁ '}’ .
C{NMY To Work/School 0.14936 . - 0.14480 0.77051 0.23880
|Others 2.88866 - 0.24164 0.83538 . © 034394
MV To Work/School 0.00288 - 0.06490 0.82677 T (.45400
Others 0.05129 - _ 043430 - 0.73768

Table 9-2-7 s_hdws the trips -bcl\'vec_:n'aggregaled six areas of Central Hanoi (Cent), Tu
Licm (171}, Ha Dong (H/D), Thanh Tri (171} and Gia Lam (G/1.) for one case in 1995
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and the four cases in 2015. The table is shown in the triangle shaped OD matrix where
the trips of the same OD pairs with the opposite directions are added.

The share of trips to/from Central Hanoi will reduce from the present 43.4% to the range
between 29.9% in the case of “With New CBD With Control” and 40.8% in the casc of
“Without New CBD Without Conteol”. Among the cases in 2015, the case “With New
CBD With Controt” witl have the lowest trip share in Central Hanoi, which means the
New CBD developiment wilt reduce the traffic load in the Ceniral Hanoi.

Table 9-2-7 Trips between Areas .
: Unit: 1,000 Trips/day

o [ Cent | &S | Wi [ WD [ TT [ G [ Total | Share
1995 L

Cent 1,187 182 105 130 71 98 1,172 43.4

SIS 0 555 30 25 21 31 345 20.7

T/L ) 0 300 14 12 17 479 117

H/D 0 0 0 164 10 14 356 ~8.7]

T 0 ol 0 o 197 12 322 1.9
- Gl 0 0 0 ) 0 308 308] 7.6
2015 With CBD With Control Case - )

[ Cent | 1,566} 447 627 670 289 322] - 3,92% - 29.9
S8 o 1,076 225 179 105 115 2,147~ 164
TIL 0 0 1,929 203 17 146 3,248 24.8
HD 0 0 0 592 90 129 1,862 142
T/T 0 0 o 0 625 67 1,202 9.9
GL | 0 0 o o 0 632 632 4.8

2015 With CBD W/O Control Case _ _ : _ '
Cent 2,346[. 565 603 530 269 409] 4,773 37.7
S/S 0 1,075 177 i 86 12| 2,147 16.9
TA. 0 0 1,477 131 85 13| 2,585 20.4
() 0 0 0 459 © . 58 92 14510 118
T K 0 0 0 529 - 53[0 1,082 8.5 .
Gl | ol 0 0 ) ol T 632 T 632 - 5.0

2015 W/O CBD With Control Case . _ . : : _ ' s
Cent | 1,641 aro[ 724 704 0 333 286] 4,166] -~ 31.9)
88 0 1,089 235 193 112 kit 2,00 - 17.0]
Tl 0 0 1,504 190 104 130] 2,886 221
HD 0 0 0 601 93 108{ - 1,889 14.5
T 0 0 0 0 562 62 1,266 9.7
G/L. 0 0 0 0 0 642 642 4.9

3015 W/O CBD W/0 Control Case o K
Cent 2616 0 632 593 579 300 370 5,090 10.8
S/ 0 1,087 167 130 38 T EIE R R
T, )} 0 1,107 102 68 Tl 2,131 171
o .0 0 i L R 73 1,374 11.0

[T ) 0 0 0 455 BRI EIEE 8.1

[ GiL 0 of o 0 0 641 64l 5.1

~The trips between Central Hanoi and Soc Son is the highest among the inter area
" moventents in 1995, followed by Central Hanoi and Ha Dong, and Central Hanoi and
Tu Liem. In 2015, the highest trips will appear between the Central Hanoi and Tu Liem
and 1Ha Dong reflecting the futuee urbanization of the present sub-urban ared.
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9.2.3 Modal Split Model

(N Pas.sengcr Car Shar¢ in MV Trips

‘The car ownership rate was estimated from Bangkok experience.. The car ownership
rate was derived from the estimated GRDP per Capita in the target years using the car
ownership rate vs. GRDP per Capita (current price) curve of Bangkok. The ratio of car
ownership of the target year to 1995 was applied as the ratio of increase of car trips. The
ratios are as follows;

Table 9-2-8 Car T‘rii_) Increase

Year GRDP/Cap. "~ Ownership Index of Increase
(USS) (VehJ1,000 Pop.)
T 1995 346 43 1.00
2000 366 45 1.05
2005 478 59 1.33
2010 624 78 1.81
2015 1,065 - 131 3.05

Wotes: registered vehicles in 1994 in Hanoi: 42,701

population in urban Hanoi in 1994: 1,061,777
ownership in 1994: 40
(assumed all vehicles were registered in wrban Hanoi)

(2) Public Transport Passenger Share
The public passenger share to total trips were simulated by the regression analysis of

Phong/Xa based SIDA data. The sample share and estimated results are shown in Fig. 9-
- 2-1

| The regression equation is; -

BUS SHARE _ _
on : Lo K
- [asweis o Y :
ov 0, S / 1+ EXP(aX +b)
0 e
. where,
Y :public transport passenger share
oo X:trip distance in Km
o e K:paranieter(1.00)
ol — - | a:parameter{-0.37450)
0 5 D B y.1] a3

b:parameter(9.64728)
DISTANCE (Kn)

hg 9-2-1Present Bus Trip Share

However, the public transport passenger share al present is too low compared to other
“cities due to poor bus operation and resulting low availability. 1f public transportation
~ operation changes to meet with the potential demand, the share will increase from the
present. Therefore the public transport share mode! for Bangkok in 1990 developed by
the JICA Study Team was assumed to be the share model in the year 2015 in Hanoi. The
public passenger share model in Bangkok is;

-192-



1 v=10- o
1 1 T 10+ EXP{a +bx AT + ¢ x AC))

Buth;frips Shate

where;

Y:Public transport passenger share
AT :Travel time difference in min.
AC :Travel cost difference in Bahts
a :Parameter(-1.689)

b : Patameter(-0.073)

2 v : Parameter(-0.120)

0
DISTANCE(Km})

Fig. 9-2-2Public Passenger Share Incrcase ~ Assuming the bus fare of 1,000 VND, a
fuel price of 3,700 VND, a fuel

consumption rate of 60Kmy/litter for Molorcycle, and the average operating speed of
20Kmvh for public transport and 12.5Km/h for other modes, the public passenger share
will change as shown in Fig. 9-2-2 The share for intermediate years was interpolated by
a growth rate curve.

(3) Truck Trip Estimmate

Truck trips were estimated by applying an Entropy Maximization Model based on 19
traffic counts on trunk roads and at cordon line points. They were then allocated  into
the 79 zone OD matrix. For the future distribution pattern, the present patiern method
with new truck trip generation from the 7 planned industrial estates was applied. The
assumed trip generation from these industrial estates is given below.

Table 9-2-9 Truck Trip Generation I'rom Industrial Estates

‘ Area (ha) - Employee Vehicle Open
. Name Gross Net : C- Tripday Year
i Thang Long North | 280 197 14,300 78,600 2000 |
2 ‘Thang Long South 220 164 11,900 : 7,100 - 2008
3 Dong Ank 62 48 4900 . 2,900 - . 2003
4 'GiaLam 442 302 - 21,900 13,100 2001
5 SocSon 430 300 21,800 |- 13,100 2003
6 Taiwan 63 40 2,900 1,700 1997
7  Daewoo 80 55 4,000 2,400 1996
Total 1,607 1,126 81,600 48,900

Notes: A half of the present employee of 72.5/ha is assunied
Freight of 0.6 tripsfemployee is assumed
Other souice: Master Plan of Industrial Development in the Hanoi Area, 1995, JICA

(4) Trip Ends by Mode

‘I'able 9-2-10 shows the trip ends by mode in 1995 and 2015. The share of bicycle trip in
. 1995 was more than half of 61.3% and will decrease to 31.8% and the share of public
~ “transport in 1995 was 5.6% and will increase 14.0% in 2015. The highest growth factor
was forecast for passenger car lnps of 11.64 times the present, however the share will
remain to be 2.7%.
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Table 9-2-10 Trips Ends by Mode

T 1995 2015 T 201511995
1,000 Trips/d % 1,000Trips/d % ]
Bicycle h 2,606 613 4,183 318 1.61
M.Cycle 1,345 36 6,521 49.6 4.85
Bus 239 5.6 1,840 14.0 7.68
P.Car 30 0.7 351 2.7 11.64
Truck 33 0.8 264 20 7.90
Total 4,254 100.0 13,158 100.0 3.09

Note: Trips in 2015 is the figures in the case of *“'With New CBD” and “With Conirol”
Figuies includes the intra-Zone Trips.

Table 9-2-11 shows the resulled irip ends for 1995 and 2015 by arca and by modc The
overall trip growth in 2015 is 3.09 times the 1995 figure.

Table 9-2-11 Trip End by Mode and Area

- [Bus

Trip End (1,000 T/D) 201571995 .
Central | 8/ | 1™ | WD | T/7 | G [Cend] 88 I TVL [ H/D | T/T | GIL

1995 _ _ - L
Bicycle | 1,106.4] 493.0] 206.1] 222.0] 1963] 2922

MBike | 559.3] 2343[ 166.7] 112.8] 1069] 1647

Bus 78.0] 106.8 9.2 16.1 114] 179

P.Car 14.5 5.4 30 2.1 29| 3.1

Truck 4] 46 411 = 30 53 23

Total 1,772.3]  844.6]  479.0] 3560 321.9] 4802

2015 With CBD With Control Case . \ :
Bicycle | 1,291.2]  637.3[ 1,1080] s594.9] 408.0f 4128 1.17] 1.29] 3.74] 2.68] 2.08] 1.41
M.Bike | 1,991.7] 7524] 1,842.8] 998.4] 693.3] 7198 3.56] 3.20} 11.05| 8.85] 649 437
Bus 367.6] 682.0F 2030f 213.6] 12800 2368 4.71| 639} 22.07| 13.27[ 11.23[ 13.23
- [p.Cas 161.2] 2851  602f 350{ 268 233|11.12| 5.28[20.07|1667]13.40] 7.65
Truck [09.0f 46.3] 336f = 20.5| 36.0{  18.5] 7.73/10.07] 8.20] 6.83] 6.79] 8.04
Total | 3,920.7] 2,146.,5} 3,247.6] 1,862.4] 1,292.1] 1, 411.6] 221] 2.54] 6.78] 523] 4.01] 294
12015 With CBD Without Control Case _ i —
‘|Bicycle [ 1,531.2]  638.3] 8754 4684] 339.51 4176 1.38] 1.29] 2.96] 2.11] 1.73] 1.43
(IM.Bike | 2,460.4] 76121 1,4699) ' 779.5| 5784 736.1| 4.40| 3.24] 8.82] 6.91] 541 4.47

4790 673.2f 1585  1s6.1] - 105.8] 2162] 6.14| 6.30]17.23) 9.76] 9.28[12.08

PCar | 1932 284) 473 267 220  23.6|13.32] 5.26]15.90f12.71] 11.00] 7.61
[Truck 1090  46.3] 336/ 205 360 185 7.73]10.07] 8.20] 6.83] 6.79| 3.04
Total 4,772.9] 2,147.4] 25851 1451.2] 1,081.7] 1,412.0] 2.69] 2.54] 5.40] 4.08] 3.36] 294
2015 Without CBD With Control Case _

Bicycle | 1,359.3]  644.5] 1,004.5] 607.8] 4032 3994] 1.23] 1331 3.39] 2.74] 2.05] 137
MBike | 2,132.5]  778.2] 1,590.5] 1,002.7]  667.8] 681.2] 3.81] 331] 9.54] 893 625 414
Bus 3919 721 2039 2173 1340 2185| 5.02| 6.76] 22.16} 13.50| 11.76] 12.21]
P.Car A3 292 s3el 352 25 223 11.98] 541 17.87]16.76] 12.55{ -7.32|
Truck 109.0{ 46.3] - 336] 205 " 360 185] 7.73[10.07] 8.20] 6.83| 6.79] 8.04
Total 4,166.4] 2,219.7] 2,886.1] 1,888.5] 1,266.2 1,3403| 2.35| 2.63] 6.02] 35.30] 3.93| 279
20135 Without CBD Without Control Case _ _
Bicycle | 1,620.2]  644.7] 744.6] 449.4] 3223 4020 1.48] 1.31] 2.51] 2.02] 1.64] 138
M.Bike | 2,614.0] . 784.6] 1,167.6] 7322 5300 6923] 4.67] 3.34] 7.00] 6.49| 4.96] 420
Bus -5323] 7079 1463 147.1] 1054 200.5| 6.82] 6.63[15.90] o.14] 925| 1128
P.Car 2146] 2021 392] 251 19.71 - 22.7[ 14.80] 5.41| 13.07{ 11.95] 9.85] 7.32
Truck 109.0] 463|336  205] 360 18.5] 7.73|10.07] 320] 6.83| 6.79] R04
Total 5,000.1] 2,212.7] 2,131.3] 1,374.3] 1,013.4] 1,336.0] 2.87] 2.62] 4.45] 3.36| 3.15] 2.78
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In the case of “With New CBD, With Control”, the bicycle share in the central area was
62.5% in 1995 and will reduce to 32.9% in 2015, while the passenger car share was
0.8% in 1995 and will increase to 4.1% in 2015. The bus passenger {public transport
passenger) share in the central area was 4.4% in 1995 and will increase to 9.4%,
however the share in Soc Son/Dong Anh was 12.6% and will increase to 31.8% in 2015.

Table 9-2-12 shows the comparison of the Study team and the World Bank (WB) team
estimates. The WB team cstimates the traffic growth indices in 2002 based on 1995 as
1.00. The table shows the growth ‘indices in 2002 and 2015, calculated by constant
annual growth rates, for comparison purposc,

In the WB estimate, bicycle trips reduce and Motorcycle trips grow rapidly, while in our
estimate, bicycle trips keep growing but at a lower rate than other modes. The public
transport trips in our estimate are potential and target demand, so that the figure is
higher than WB estimate. The passenger car lrips in our estimate is higher than WB
figures, however, passenger car ownership is not so high in 2015 even in our estimate
and it may increase more depending on the establishment of forelgn vehicle factories in
1he industrial estates surrounding Hanoi.

Table 9-2-12 Comparison of Growth Factors

: _ 1995 2002 2015
Mode 1 : WB JICA ~WB JCA
Bicycle 1.00 - 0357 1.21 0.20 - 1.61
“{M.Bike 1.00 235 1.78 11.49 : 4.85
" |P.Car 1.00 1.62 23 3.97 5 768
[ Truck 1.00 1.71 2.06 - 4.63 : 11.64
"{Bus 1.00 1.22 2.04 18l . 190
Overall - - 1.00 1.68 1.51 440 - 3.0%

" Note:The figures of WB in 2015 and JICA in 2002 are calcutated assuming the constant
annuat growth rates in 1995 - 2013 for the comparison purpose. :

: 2015 JICA Estimate is for “With CBD, With Control Case” - - j
" Source: Viet Nam Urban Transport Management Study, Drafl Final Report Nov 1995 :

9.2.4 Traffic Assignment Models

(1) Network Development

Prior to the frafiic assignment, the road network was developed and the information
* from the road inventory was attached to each road link to determine the free flow speed

and traffic capacity. The total number of links is about 3, 000. The ncw.ork is shown in

Fig. 9-2-3 for urban area and for all the Study area separately. '

(?.) Free Flow Specds

Free flow speeds by area and road surface types and conditions are sel as shown in
Table 9-2-13, based on the results of travel time survey.
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The carriageway widths in the Study area vary from less than 4m to more than 30m.
Therefore the Study adopted the effect of carriageway width to caleulate the free flow
speeds. The effect of road width on free flow speed was assumied be as described in the
following formulas. The maxinnim speed was limited to the values in the above table.

Table 9-2-13 Link Max. Speed and Reduction Factors

o Item¥ Vehicle Type Truck P Car M.Bike Bicycle
Vmax(Km/h) Rural £0.0 £0.0 250 12.5
~ {Urban 60.0 §0.0 25.0 125
Pavernent Type Asphalt Coricrete 1.0 1.0 1.0 1.0
Adjustment Factors |Bituminous Macadam - 1.0 1.0 1.0 1.0
Cement Concrete 08 | 08 0.8 0.8
Gravel - 0.5 0.5 © 05 0.3
Leterite : 0.5 0.5 0.5 0.5
Earth ; 0.5 05 0.5 0.5
Waste Coal 0.5 0.5 0.5 0.5

Surface Condition [Good 1.0 1.0 1.0 1.0 -
Adjustment Factors |Fair .08 0.8 09 0.9
. Bad 0.5 0.5 0.7 0.7

for Four Wheelers: ¥ =¥ minx A% - (Vmin=20.0, A=1.260 in Rural Area)
(Vmin=10.0, A=1.348 in Urban Area)

for Two Wheelers: ¥ =F maxx (W +2.0)x 0.1
~(3) Trafiic Capacity and Passenger Car Unit (PCU)

According to the reference figure in the standard for Japan, the traffic capacity of
bicycle is 1,600 blcycles!houri2m road width for two directions. The highest bicycle
flow in Be:)m China is reported at 2,234 bicyclesshourfone meter width, which is-
almost 3 times highet than the figure in Japan, and the some trial studies to simulate
bicycle flow adoptcd 2,200 bicycle/hour/one meter width.

The peak one hour trafllc flows

UnivHi/m _ : ed r0ad
2000 . : links in Hanoi at present were

—$t-1 measured using Video Cameras,
mse2f and the flows were counted by
~S5t-d .| one minute period. The tesulls of
one minute traffic flow count are
shown.in Fig. 9-2-4, where one
minute counted samples at each .
surveéy station, converted to one
hour flow per one meter width,

0 1 L ! L are pioltcd in a descending order

¢ “ ® % « o " by station. The flow at station-1
T . — reaches 2,000 two wheelers/hour/
Fig. 9-2-4 Two Wheelers Flow in Hanoi one meter road width, while

flows at the other stations remain at 1,500 two wheelers/hourfone meter road width.
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Based on these results, the figure of 2,000 (wo \\heelcrqlhourfonc meler width was
adoptcd as the two wheelers capacity in the Sludy

The Passenger Car Units (PCUs) were assuined based on various related studies. The
PCUs and the average occupancies obscrved at the ¢ordon line survey stations are
shown in Table 9-2-14.

Table 9-2-14 PCUs and Occupancy

- Mode PCU Occupancy
- |Bicycle 0.3 105
Motorcycle : 03 140
< {Bus t.0(Micro Bus), 2.0(Standard Bus)| 7.66 (Micro Bus), 24.09(Standard)
Passenger Car _ 1.0 1.00
Truck _ 25 1.18

~ (4) Speed/Capacity Restraint Formula

For the assigniment of passenger cars onto the road network, the following BPR (Bureau
of Public Road, USA) formula was applied as the speed/capacity restraint formula;

c=Tox{(10+015xV /1 C'%)
where Tc: Congested travel time
To: Travel time with free flow speed
V 1 C:Volume Capacily ratio

(5) Assignment Models

The route selection of two wheelers is considered not to be affccted by the' traffic
conditions, therefore Stochastic Multi-Path assignment with five paths and loading rates
in proportion to the exponential of travel time difference from the minimum path was
‘adopted, Fig. 9-2-5 shows the traffic assignment procedure. Bicycle, Motoreycle and
‘public passengers arc converted to PCU’s to calculale the pre-load volume for the
: passenger car and !mck assignment.

{6) Assignment Resulls

Fig. 9-2-6 shows the present traftic Rlow assigned onto the present road network, where
the traflic flow is shown by two wheeler unit (TWU) converted from PCU and V/C is
shown by the two wheeler capacities calculaled in proportion to the road width.

Fig. 9-2-7 sh_o(vs the simulated passenget car speed. Dcspite the V/C in terms of Two .
Wheelers Unit not reaching to the critical point of 1.5, the passenger ¢ar speed reduces

below 20.0 Knmv/h on many main streets because of the mixed flow with two wheelers.

This situation gives a congested perception to passenger car users.
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Fig. 9-2-5 Assignment Procedure *

Fig. 9-2-8 shows the 2015 traffic demand assigned to the present road network (Do-
Nothing Case in 2015). The most of roads will have more than 3.0 tinies the current
traftic demand and especially the Ring Road No.2 will have a V/C of more than 1.5,
which is considered as the acceptable timit, for its entire length. Also the existing
Chuong Duong bridge (exclusively for MV use at present) will not be able to
accommodate the traffic demand in 2015, All the entrances to the present built-up area
will have V/C of more than 1.5 in line with the city expansion towards the outskixts.
However, the most of the urban roads especially in French  and Ancient Quarters will
have some spare capacity to accommodate the future traffic demand because of the road

network in these areas as relatively dense..

"Table 9-2-15 shows the road tength by V/C level and by areas of  built-up, sub-urban
and rural. The legth of roads having V/C of less than 0.5 will decrease from 92.4% in
1995 to 34.8% in 2015 and roads having V/C more than 1.5 will increase to about 20%
in2015. '
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Table 9-2-15 Distance by V/C Level and Arca

Unit:Km

Y/iC Built-up Sub-Urban ‘Rural Total |
Km) T CO | Bm) | &9 | ®Km) | & | Km) | )

1995

0.0-0.5 2110 90.9 207.3 924 473.0 95.4 8913 936
0.5-1.0 20.7 3.9 17.1 1.6 19.0 338 56.8 6.0
1.0-1.5 0.4 0.2 0.0 0.0] N 07 4l 0.4
1.5 0.0 00l 0O 00 00 0.0 - 00 0.0
Total 2324 100.0 224.4 : IU0.0| 495.7 100.0 952.2 100.0
2015

0.0-0.5 1562] -~ 613 78.2 34.8 3453 69.6 579.7 60.9
0.5-1.0 331 143 61.8 27,5 834 16.8] ~ 1783 18.7
1.0-1.5 20.4 8.8 398 YN 48.6 9.8 108.8 114
1.5- 223 9.6 44.6 19.9 18.6 38 85.5 9.0
Total 2320 100.0 2244 160.0 495.9 100.0 952.3 160.0

Table 9-2-16 summarizes the transportation demand indices in 1995, 2005 and 2015.
'The ‘average trip distance will increase by the development of the suburban area to
preserve the existing built-up area, so that the tofal person-Kms in the year 2015 will
increéase by 3.0 times the piesent, which requires the construction of 3.0 times of
transportation infrastructures in terms of transportation capacity to accommodate the
future traffic demand by the year 2015. '

Table 9-2-16 1995, 2005 and 2015 Traffic Indices

[TEM TRIP/D PSN-KM AV.TRIP
1,000 1,000 DISTANCE(KM)
1995
u-v 1,699.5 6,343 8 307
UR 4246 89432 2106
R-R - 8702 2,069.7 238
TOTAL . 3,29338 17,356.8 5.27
- [2005° .
RTE - 4,2684 14,3482 3.36
SR T1,0456 22,7647 2197
R-R 1,686.2 T4,9023 291
TOTAL 6,999.6 42,015.7 6.00
2015
u-U 5,725.0 20,862.7 3164
U-R 1,420.3 31,2420 21.86
[RR , 1,776.2 58824 331
[TOTAL~ 89286 57,987.6 6.49

Note: U: Urban area. S

outh-West of Red River

R:Rural arca. North-East of Red River
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CHAPTER 10 TRANSPORT MASTER PLAN
FORMULATION POLICY

10.1 Transportation Issues in Hanoi

10.1.1 Demand and Supply Batance

The following table 10-1-1 summarizes the demand capacity batance for 7 sections {scc
Fig. 10-1-1). In the year 2015, the section 7 (Hanoi North) shows the highest V/C of

2.18, fotlowed by the section 6 (C2 West), the section 1 (Red River) and the section §
(C2 East). :

Table 10-1-1 Demand Capacity Balance under Do-Nothing Case in 1995 and 2015

1995 2015 Volume
" |Section Capacity Volume viC Volume viC Increase
(1,000 | (1,000) _ (1,000) - ~ (times)
1{Red River) - 1,060.0 - 484.0 0.46 1,475.7 1.39 3.05
2(Railway) " 3,544.0 7716 0.22 26783 | 0.76 3.44
3(Inner Ring East) 3,300.0 475.9 0.14 1,535.4 047 -+ 3.23
4(lsiner Ring West) - 1,960.0 416.4 0.21 1,233.2 0.63 2.96
5(C2 East) 1,320.0 399.5 0.30 1,330.7 1Ot 3.33
6(C2 West) -1,300.0 514.1 0.40 2,136.2 1.64 4.16
7(North) : 370.0 136.0 0.37 8063 | 2.18 593

Nole: Volumes and Capacilics are show in two wheelers unit

On the sections where the high V/Cs are expecied in the year 2015 have a high traftic
demand increase of over 3.0 times the present, and they are located at the outskiris of
the present urban area. The growth on the sections inside the built-up arca is lower and
they will be able to accomniodate the future traffic demand because of the dense road
network. '

Fig, 10-1-1 Locfati'oﬁ of Sections
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The one of the main issues in the future teansportation network in Hanoi is to maintain
at least the present fevel of V/C, especially in the sub-urban area, where a high traffic
demand increase is expected and the road network is not developed.

10.1.2 Road Network Development

'The road area rate in the present city center of Hoan Kiem district, where road network

was well planned is 22.87%, which is about standard figure in various cities. In Dong
Da disteict, the south-west district in the present built-up area, where only trunk roads
were developed with about a 1 Km interval and residential arca were developed along
these trunk roads individually, has only 3.15% of road arca rate.

The another issue of the Transportation Master Plan in Hanoi is to develop read network
to reach to the sufficient road area rate to accommodate future traffic demand.

Table 10-1-2 shows the cost and performance comparison of road development in the
built-up area (C-1-2) and in the sub-urban arca (C-9-2). The total cost per meter for road
development in the built-up area is 3.16 times higher than that in' the sub-urban area
because of the high right of way (ROW) cost, and the performance in terms of B/C is
19.7 times lower even when the demands on both roads are about the same level.

"Table 10-1-2 Cost and Performance Comparison of Road Development

UNIT:M.VND
C-1-2 C-9-2
LOCATION BUILT-UP AREA . | SUB-URBAN AREA
WIDTH(m) 32.00 40.00 '
LENGTH{m} " 1,300 ©5,000
COST ' L : :
CONSTRUCTION COST 30,432 104,719
ROW COST , 75,335 _ 24,184
, TOTAL 105,767 1 128,903
|COST PER METER : 1 T
CONSTRUCTION COST b 23.41] 288(%) | . 20.94) 81.2(%)
. ROW COST 57.95| 71.2{%) : 4.841 18.8(%)
| TOTAL 81.36] 100.0(%%) 25.781100.6(%)
i |ANNUAL BENEFIT 103,000 2,459,000
~|BiC 097 19.08
[PASSENGERS VOL IN MP2015$ 138.3 134.7

" Therefore, from the view point of efficient investimeit, road nétwork in the present sub-
urban area should be developed before urbanization will expand to these areas, or at
least an action and enforcement to reserve ROW should be taken urgently, While the
road development in the built-up arca shiould be implemented in the long term plan (o
avoid scrious impact to the residents and commercial activities by the land acquisition,
- and traftic management mcasures for the effective use of the existing transportation
facilitics should be implemented in the short - medium term plan.

10.1.3 Organized Development of Sub-urban Arca

Fig. 10-1-2 shows that 43.5% of traffic demand is gencrated from the existing built-up
area. However in 2015, only 29.9% of demand will be generated from this area and the
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highest demand generating arca will shift to the existing sub-urban ateas.

1,292: in 2015
Figures: 1,000 Trips/Day
Hmﬂl-ﬂs;ﬁ o f0m

¥ig. 10-1-.2 Trip End by Area

Serious traffic congestion will occur in these area caused by the high demand and the

~ poor transportation facilities. However, the trunk road network development alone will
not solve the problem. Individual land development along the trunk road will cause high
road side friction due to the frequent and uncontrolled accesses of local traffic and by

commercial activities, and it may reduce the traffic function of the trunk road itself.
Trunk Road Construction
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The '{ransportation nctwork development in the sub-urban arca should be planned
comprehensively by providing facilitics for local traffic controlling accesses (o the trunk
road, ahd public, commercial and arﬂcnityfaciliiiés to reduce the traffic demand

concentration to the trunk roads. -
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10.2 Policies for Master Plan Formulation
10.2.1 Arca Development Policy

The transportation network development will not be sufficient {0 meet with the future
traffic demand. Lands will be developed individually along new soads and they will
generate more trafiic burden on the trunk road network, Paddy fields will be encroached
by individua! housing devetopments and these will create more commuters to the
existing built-up area.

The individual re-development in the existing built-up area will create various problems
of more dense population and labor force. This will change the cily structure in the”
ancient ang historical areas which is against the preservation policy. It will create more
parking problems, traflic congestion on the existing poor road network and enforce the
relocation of residents.

With the present characteristics and preservation policies of Hanoi central areas, it can
not function as a central business district which can méet the expected economic growih
of the city in the future,

An integrated arca development to acconunodate future population and labor force
increase will absorb commuting traffic demand within the area, provide a beiter traffic
and living environment by controlling accesses to the trunk road network, and divert the
trafltc demand concentralion from the existing built-up area. It will be the best solution
to meet with the future traffic demand.

One of the major isstes of urban Hanoi road development is resettlement of shophouses
~ ‘occupying the right of way: The step by step improvement, firstly to improve/ develop
- road and land outside Ring Road No. 2, secondary to relocate those shophouses to the
‘developed area, and then to improve roads in urban Hanoi is desirable to avoid conflicls
with residents along the existing urban roads and to minimize the total investment cost
which includes high compensation costs. This step by step concept is shown in Fig. 10-
2-1.

In order to measure the effect of this policy on trafﬁc load in Hanoi, especially in the
existing urban area, the following four alternative land uses were prepared.

® Alternative 1: “The case wuh sub-urban devclopmenl (New CBD) and with
‘development control in the existing bmlt—up area.

® Alternative 2: The case with sub-urban development (New: CBD) and without
development control in the existing built-up area.

© Alternative 3: The case without sub-urban development (New CBD) and with
development control in the existing built-up area.

®  Alterative 4: The case without sub-urban development (New CBD) and without
development conteol in the existing built-up area.
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Fig. 10-2-2 shows the resulting eftect of New CBD Development and development
control in the existing built-up area on the traffic condition in this arca. The trips having
their origins and destinations in the existing built-up area will increase by 1.32 - 2.20
times, and the alternative 1 “With CBD, With Control” shows the lowest of 1,566
thousands trips/day or 1.32 times the present. The alternative “Without CBD, Without
Control” shows the highest of 2,616 thousands trips/day or 2.20 times the present.

r— — -

Million Trips/D

oy
=R B
ol 1995

Vi! CBD W/ Control

W! CBD WO Control

WO CBD W/ Conlrol

WIO CBD W/O Conteo |

Fig. 10-2-2 Trips from Built-up Area by Alternatives

The trips between existing built-up area and other arca will increase by 4.03 to 4. 32

timnes the present. The alternative 1 “With CBD, With control” shows also the lowest of

2,355 thousand trips/d or 4.03 tfimes, and the alternative 3 “Withouit CBD, with contro!

shows the highest of 2,525 thousand trips/d or 4.32 times. The overall irips having their

origin or destination in the existing built-up arca shows the difference of 1,169 thousand
trips or almost 30% of the lowest figure depending on the alternatives.

The development of sub urban areéa for the New CBD to absorb the future population
and their job opportunities will decrease the trafiic load in the existing built-up arca. and
' the development control in the existing bulli up arca will atso be effective in minimizing
the traftic i inefease.

¥ ablé 10-2—1 Compérison of Vehicle-Kim and Vehicle-Hr by Land Use Alternatives

Mode | Alt-1 [ Aw2 I Al | Alt-4

1,000 Vehicle-Km
|Bicycle 3,693.6 4,087.4 3,967.2 43137
_ {M.eycle . 6,9603 7,821.5 7,212.4 8,049.6
"[Bus 714 848 743 913
P.Car _ 1816 2243 2027 251.0
Truck . 2780 M2 33 263.9
Total L1249 [ 124892 11,729.9 12,969.5
l 11,000 Vehicle-Hr . :
Bm)cle - 3136 349.5 3366 3705
M.cycle 286.5 3265 2998 3375
Bus ' 14.4 163 15.9 17.2
P.Car 92 132 102 o 17.5
Truck 135.5 1355 T 1355 135.5
Total 759.2 841.0 798.0 3782
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Table 10-2-1 shows the comparison of the total vehicle-Km and vehicle-hours of five
traffic modes in 28 urban zones (present built-up area). The figures show the
improveritent of traffic indices in the urban area caused by New CBD Development and
development control in the existing built-up area. The vehicle-Km reduces by 16.5%
and the: vehicle-Hr 15.7% from the highest figure. Therefore, the sub-urban
development as the New CBD and the development control is selected as the one of the
basic transport policies.

10.2.2 Two-Wheelers Priority Policy

Table 10-2-2 shows the comparison figures of a motoreycle and a passenger car. The
lane capacmcs of one unit based on the survey and international standard are almost the
same, however the capacity of motorcycles in terms of trips is 2.33 times of that of a
passenger ¢ar, which means passenger car users consume 2.33 times of road space than
a motorcycle users.

Table 10-2-2 Comparison of Motorcycle, Bus and Passenger Car

Descriptions Motorcycle Bus Passenger M.cycle/ Bus/
. : : Car P.Car P.Car
PCU 0.3 290 1.0 030 2.0
Qccupancy (Hanod) 1.40 24.09 2.90 048 “8.31
: {Other Cities) (2.10) (1.50) (11.47)°
Lasie (3.5m) Capacity
Unit/Hr 7,000 - 1,000 2,000 3.50 0.5
PCU/Hr 2,100 2,000 2,000 1.05 1.0
* Trip/Hr 9,800 24,090 4,200 233 5.74
Fuel Consumption Rate , ’
litter/ FOOKm/AUnit 1325 35.0 16.8 0.30 3.24
_litter/1OOKm/ Frip 2.3 1.45 5.14 045 '0.28
Economic VOC o ' : -
VND/Kim/Unit 349,10 5,153.46 2,121.95 0.16 243
VND/Km/Trip 249.36 213.93 1,010.45 025 : 021

“The fuel consumpuon of a motoroycle is 0.30 times of & passenger car in terms of units
and 0.45 times in terms-of trips. A passenger car user consumes almost double the
volume of fuel of a motorcycle user, and hence produces air contamination. The
cconomic vehicle operating cost (VOC) of a motoreycle/Km in terms of units is 0.16
times that of a passenger car and 0.25 times in terms of trips. A passcnger car user
consumes about 4 times of the cconomic resources than a motorcycle user, and if the
initial investment for road construction is added, the difference will be greater. T he use
of bicycle has more benefit in terms of energy consumption, air polluuon and road
capacity.

Fig. 10-2-3 shows the ﬁSSignmcnt results for the case where half of molorcyclc trips
change to passenger car in 2015 master plan, The main roads in the urban area will turn
to V/C of more than 1.5. Table 10-2-4 shows the road network length by the
classification of passenger car speed. The base case is the master plan case in 2015, and
mode shifl case is the case where half of motorcycle shit to passenger car. The mode
- shift case shows the road length with the spéed tess than 10.0 Km/h increase by about
30% inall the network and by 14% in 10.0 - 20.0 Kmv/h level. :
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However, the share of two wheelers wil! decrease in linc with the growth of the national
economy. The past tecords in varlous cities show these tendencies. Therefore, to
encourage the use of two wheelers is another main issue in the Transportation Master

Plan in Hanoi,

Tabte 10-2-3 Comparison of Road Length By Passenger Car Speed

Speed Rank(Kmvh) i Urban | _Rural ! Total
Base Case (A)

0.0-9.9 69.35 45.05 114.40
10.0-19.9 66.01 2768 T 5369
20.0-399 45.46 480.30 525.76
40.0- 04.60 - 239,08 333.68

- Total - 275.42 792.11 1,067.53
Mode Shift Case (B) )

0.0-99 76.53 70.88 147141
10.0-19.9 63.02 431.63 106.65
20.0-19.9 51.73 - 439.04 “490.77
40.0- 84.14 23855 32269

- Total 27542 792.10 1,067.52
A '

0.0-9.9 110 1.57 1.29
10.0-19.9 0.95 1.58 1.14
20.0-39.9 1.14 0.9} 0.93
40.0- 0.8% 1.00 0.97
Total 1.00 .00 1.05

Preservation of Ancient Hanoi and Old Hanoi (built-up area) is the cstablished policy of
the Vietnamese Government. ' Large scale - improvement work of road {transport
infrastructure such as widening of roads can not be expected in the built up arca. This
means we have no counter measure to cope with the increase of four wheeler transport
in these areas. The majority of the trips at present are by means of two wheeler vehicles
and the existing road network in the built-up area can accommodate the traftic flow
cstimated for the year 2015, if the share of two wheeler lnps to alt irips can be
maintained. It is clear that all of the improvements in the built- up area must bc focuscd
to cncouragc continuous use of two whcelers '

Table 10—2-4 shows the modal share of trips in various cities. Bogota in the Republic of
Colombia has the highest share of bus (rips, and buses are operating on bus exclusive
lane with high frequency. The share of passenger car trips in Hanoi in 2015 is forecast at
2.7%, however the high share of motoreycle trips may shift to passenger car trips
depend on the price balance between motorcycles and passenger cars. ' '

Table 10-2-4 Modat Share in Various citics (%)

-|City Bangkok Manila Bejin © Cairo Bogota Asncion- | . anoi
Year 1991 - 1971 N.A. 1938 1995 1985 2015 .
Bus 389 49.8%¢ 354 36.7 71.9 ‘587 14.04
Taxi 2.9 6.1 - 80 5z 0.5 -
P.Car 327 30.5 . 328 19.2 46.1 2.7
MCycle 186 - - - 0.5 - 496
Bicycle - - 347 - - - 318
Rail - - - 9.0 - - -

_Note: * including potential demand for taxi and rail
- *¥ jacluding Gipny
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Fig. 10-2-4 shows the image of modal split by travel distance. The shate of two
‘wheelers should be maintained in the urban built-up area from the view points of
preservation, relocation of residents caused by the widening of existing roads in urban
area and the national economy. However, the other transportation modes such as public
transport and even private transport will be needed for the longer travel distance trips,
especially between new development area located in suburban area and the present

CBD.
MODE SHARE(%)
Y e a

B \\ PUBLIC TRANSPORT

g

—

—_—

PASSENGER CAR
TWOWHEELERS

ol ]
4Km 8Km DISTANCE

CBD '_‘NEWCBD” -

Fig. 10-2-4 Modal Split Image

As an action to realize this policy, restriction of car use in the ancient city area has

beenproposed in the various studies. The synopsis of this idea is to eslablish the

- restricted zones for car use as shown in the Fig.10-2-5 below. The areas will be served
only by walk or two wheel vehicles.

. . A . :T."H‘ . .
Fig. 10-2-5 Car Restricted Zones in Ancient City
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10.2.3 Road Development Policy
{1) Red River Crossings

Central Hanoi is at present connected with Soc Son, Dong Anh and Gia Lam districts by
three bridges over Red Rives, and one new bridge is under planning. One of the major
policics of the road network development is to secure the sufficient capacity across the
Red River section. However Long Bien bridge is basically raitway bridge and the side
lanes provide the only link for NMV to connect the Central Hanoi with Gia Lam area.
The existing Chuong Duong bridge is served for only Mvs-and can not be able to
accommodate future MV deinand because of high motoreycle demand.

Table 10-2-5 Existing and Planning Bﬁdgc Conditions

Name of Bridge Descriptions
1. Chuong Duong Bridge 2 lane for 4 wheeless o
_ . |2-side lanes for molorcycles

2. Long Bien Bridge Single track railway line

- ' 2-side langs for bicycles
3, Thang Long Bridge 4 Tanes for MV on upper deck

: Double track railway lines {Different gages) on lower deck
2-side lanes for bicycles at lower deck
4. Than Tri Bridge Under planning

* If these bridges can not accommodate the future traffic demand, the various cconomic
~ development activilies located at the opposite sides of the Red River will face scrious
problems for commuting and freight transport. Therefore, bridge development from the
view points of the traffic demand and supply balance and as a minimum requirement of
the economic activities, shoutd have the highest priority in the transportation network
development.: i :

(2) Radial Roads Dé._velopmc’nl

“The radial system of roads conform to-the radial pattern of urban travel to reduce -
vehicle-km of travel for CBD oriented trips. They engender high concentrations of
trafiic in close-in poitions of the network and funnel all traffic into system-focal points
even traflic with origins or destinations outside the central arca.

The radial toad system in Hanoi is based on six existing national highways which
comnect the capiial city with other regions in the country. To strengthen the radial
system in the road network, other basically required radials include those to connect the
city with the international airport, new industrial and residential development areas and
satellite cities.
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Fig. 10-2-6 Radial Roads Pattern
- {3) Circular Roads Develapment

-~ As the full dependence on the existing radial system concentrates the trafiic at focal
. points of the road network, developing circular roads will improve the road network
function as a radial-circular network. Existing road which niay function as circular roads
©in Hanoi include only the RR-2 with the Dike Road and other circular roads are required
o formulate a well-balanced network.

Such a system improves the accessibility and market potential as well as providing
savings in vehicle operating cost and travel time. Inner loops and other circulars provide
“needed cross-city travel, help divert non-radial traffic and direct access to all parts of the
urban area. Quter circulars encourages safellite centers development where various
radials interchange, foster intensification of land use and peripheral industrialization and
allows through traffic to bypass the city center.
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Fig. 10-2-7 Circular Road Network
(4) Urban Street Improvement Pohcy

Urban street development in the bunlt -up area whcre road network is poor is unrealistic
~because of wide spread low rise and high densily residents. “Therefore, the plan
* concentrates mainly on the adjustmcnts to the road widths in some bottle neck scctions,
and the effective use of existing road spaces by the traffic management measures are
proposed.

Only for some trunk roads, even in the existing built-up area, desirable alignments will
be proposed to reserve the space as a ROW against reconstruction of houses or building
construction.

(5) Road Network Develbpmcnl Policy in Sub-Urban Area

"Road network in the present sub-urban arca will be planned to form a hierarchy, where
artérial will have less accesses to maintain high traffic function, collectors will be
connected to arterial, and feeders will not be connected directly to arterial to maintain
the local living environment. The main intersections on arterial wilt be planned with
about a 1Km interval, and collectors and feeders will form 200 - 500m blocks
depending on land use activities.
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lg 10 2- 8 Road Net-.l.ork Hlerarchy

{6) Rural Road linprovement

In the future, the population of rural Hanoi will exceed-one million. Most of the rural
trunk roads (TUPWS roads) are not paved and are often closed in the rainy season. In
the basic human needs respect, investment in ruial road network improvement nst be
continued at some fixed amount even though the return on investment is poor.

10.2.4 Public Transport Development Policy
" Bus Service

Bicycle is a convenient transport mode for short distance trips but is not appropriate for
long distance (more than 4 km based on the interview survey) trips. Bicycle users for
~long distance trip compose a portion of transport poor group. People at old age, sick,
pregnant, accompanied by children, well dressed or handicapped categories belong to
“another group of transport poor. Several {ypes of public transport mode should be
developed to fit to every demand.

Fig. 10-2-9 shows the distribution of various modes to the railway stations in Tokyo.
For the distance below 500m, almost all the trips are made by walk, and for the distance
between 500m - 3.0Km, bicycles and motorcycles are prevailing modes, and buses are
servmg mainly for the trips bcyond 3.0Km

: 'lhe bus fleet should be developed in acco‘rdancc with the demand increase, however the
mode shift from' private to the public mode should be promoted to reduce car use. Bus
aperation business shoutd be financially viable and the fare should be acceplable for bus
passengers. Therefore, effort should be paid to minimize the operation expenditure and

‘to maximize the revenue. Different size of buses should be prepped for different type of
services. For medium to long distance trips between the existing city center and the area
beyond the border of the present built-up area, regular size buses will be suitable, while
smaller size buses with more frequency will attcact the shost dlslancc trip passengers
'\wlhm the city.
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Fig. 10-2-9 Mode Distribution by Trip Distance

In many cities in the South East countrics, para-transit systems by smaller size and
privately operated public transporl systems are operating. The advantages of these
systems are less operation expenditure due to less indirect cost and more revenue caused
by demand response type operation.

-

\‘f \
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Fig. 10-2-10 Bus Service Development Plan

The potential demand based on the expeticnces in other countries and the possibility to
introduce various types of bus operation will be studied, and bus terminals to provide
transfer stations for the passengers inside and oulside the urban area will be proposed.
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Railway Service

The present railway line crossing the city cénter has various problems, among others,.
the deteriorating bridge over the Red River, congested railway space occupied by
houses and shops facing to the railway ling, and less demand caused by limited service
areas and increasing motorcycle use,

However the railway will be needed in'some future when roads in the urban area will be
congested by private transport modes, and even buses will not be able to provide
punctual services. If rallway system will start from that time, large portion of the initial
investment will be spend for land purchase. To avoid this situation, the future possible
raitway systeim should be planned, even if the deniand in the target year of 2015 will not
be sufficient.

Railway operation business should atso be financially viable. therefore, the study wil
focus on the clarification of the relationship between necessary cost and revenue from
the forecast demand. The introduction of wrban railways will be recommended if
financially and economically viable.

10.2.5 Freight Transport Development Policy

Fruch/Rad Fiaighd Temmical

@ North Terminal (2005)

. Soullie Termingl (2015)

Flg 10-2-11 Freight Transport Developient Plan

Truck routes are limited on some urban streets in the built-up area. As econony grow,

the freight demand from/to and via Hanoi will increase, and the truck size will shifl to
larger size of trailers. To prevent these trucks from the entering to the built-up area,
Ring Road No.3 will provide by-pass function to the present built-up area. Along this
Ring Road, truck terminals witl be planned to transfer their freight to smaller size
trucks.
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10.3 Available Public Investment Amouint

The Ministry of Transport and Construction (MOTC), Transport, Urban Public Works
Services (TUPWS) of Hanoi People’s Commiitee and District People’s Commitlee are
responsible for the public transportation facilitics in the Study Arca. TUPWS is
responsible for the works within the future Ring Road No.3 and MOTC is responsible
for National Highways and the trunk roads outside of the Ring Road No.3. The District
People’s Commiltees are responsible for the local roads within their districts.

10.3.1 MOTC Budget

Table 10-3-1 shows the state budget in 1991 - 1993 period. The budget spend to
transport sector is in the range of 0.36 - 1.47% of GDP and has tendency to decrease.
The “Master Plan Study on the Trausport Development in the Northern Part in the
Sociatist Republic of Viet Nam, 1994, JICA™ adopted the target share of 3% of GDP in
2010 expecling “With Policy Efforts”. This share is almost same level as the share of
road development investment in Japan (2.43% of GNP in 1989).

* Table 10-3-1 Transport Sector Budget
Unit: Billion VND in Cunem Price

ftem 1991 1992 1993
GDP _ 51,136 71,091 125,526
State Budget 9,946 _ 17,105 36,590
Share to GDP{%) %8s 24.1 ’ 29.1
Transport Sector Budget 753 660 ' 449
Share to GDP%%) 1.47 093 0.36

Source:Key Indicators of D.,velopmg Asia and Pac1ﬁc Countrics 1993, ADB
" Vietnam Economic Research Institute

Table 10-3-2 shows the available investment amount estimated under the assumption
that 2% of GDP witl be spent in the transport sector development and 10% of the
nationa! budget will be concentrated in the Hanoi Area. The same GDP grovﬂh ratcs as
used in the socio- economic frame eshmalc were applied. ‘

Tablc 10-3-2 MOTC Budget Estimate -
Period Transport Sector Budget(B VND)

1996-2000 2.,330.1
20012005 3,525.0
2006-2010 5,261.7
2011-2015 _ 7.516.9

Total 18,639.7

The tota) budget for 20 years will reach to 18,640 B.VND, which is rather conscrvative
figure than that used in the previous studies.

10.3.2 TUPWS Budgct
" Table 10-3-3 shows TUPWS budget record in the period of 1992 - 1995. The average

annual growth rate in this period was 5.3% including local funds and the funds from
ODA. Accordmg to the TUPWS Five Year Investment Program for the period of 1996 -
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2000, the total investment amounts to 1,249,021 M._V_ND, of which 460,576 M.VND or
36.9% is allocated to road development and 192,162 M.VND or 15.4% to other
transport facilitics development, :

Table 10-3-3 TUPWS Budget Record

Budget ltem/Year 1992 1993 199 [ 199s

Local Fund (mil. VND) 207,265 213,937 201,215 205,492

ODA (thousand US$) 9,945 7,108 15644 16,688
 Total (million VNDY 316,660 292,125 373,299 389,060

Source: TUPWS

The total investment amount in the transport sector is estimated by applying the same
anhual growth rate of 5.3% based on the budget in the 1996 - 2000 investment progeam
and 1he same share of 52.3% to the total TUPWS budget. The 20 years total will be
4,003.9 Billion VND, which is less than the half the MOTC budget.

Table 10-3-4 TUPWS Budget Estimate

Period : Transport Sector Budget(B.VND)
1996-2000 653.0
2001-2005 ' 844.7
2006-2010 . 1,092.7
20112015 1,413.5
Total _ 4,003.9 N

10.3.3 District People’s Committee Budget

- Table 10-3-5 shows District budgets for road improvement. Budgets are composed of a
“State budget portion and L.ocal budget portion. Real expenditure is not available.

‘Table 10-3-5 District Budgets for Road Improvement (1994) ‘
: ' {million VND at 1994)

District . : L Budget :

R : . State lLocal - © Total
Thanh Tri . 4,500 5,500 10,000
Gia Lam : 2,600 _ §,000 10,600
Dong Anh 5,190 8,850 14,040
Tu Liem 2,755 468 3,223
Soc Son 2,150 0 2,150
Source: TUPWS o

The following conditions were assumed to estimate the available budgel.

a. for state budgcl, GRDP growth of Hanoi of 9 % per annum
b.  for local fund, GRDP growth per Capita of Hanoi rural area,

The total investment funds available for rural read improvement is estimated as shown
in Table 10-3-6 and will be 1,077 B.VND, which is almost 1/4 of TUPWS budget.
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Table I{} 3-6 Estimated Budgets of Districts
(at 1995 Price of Million VND)

Period/District | Thanh Tri | Gialam Dong Anh | TuLiem Soc Son Total
1996-2000 62,131 62,319 85,3192 22,153 15,287 247,283
2001-2005 65,729 65,027 85,869 23,978 16,663 261,266
2006-2010 69,629 67,947 94,713 25,964 18,163 276,416
2011-2015 73,855 71,095 99,954 28,127 19,798 292,829

Total 271,344 266,388 369,928 100,222 69,911 1,077,794

10.3.4 Total Available Public Fund and Fund Sources

Fig. 10-3-1 shows the tolal available pubhc funds forlhe period of 1996 - 2015. The
total amouint reaches to 23,721 Billion VND in 1995 prices.

1Q

i MOTC

G223

1,000 Billion VND

1996-2000

2006-2010

2010-2015

:I?ig. 10-3-1 Avai!able Public Fund in the Transport Sector

However, the local funds in the previous ycars were decre':smg, therefore various
recommendations to increase the public fund or to decreasc the public ewpcnduure Were

made in the previous qiudws They were as follows:

® [Introduction of a new tax with the fimited purpdse to develop lfallsport

 infrasteuctures
® \Vider application of transport toll systems
€ Introduction of the BOT system.

Beside these measures, a syster to capture the profits to the public fund generated from
the tand price increase caused by the development of transport infrastructure should be
taken into consideration.
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