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1.1.

1. Introduction

Introduction

This report is the summary of the Study and Survey on Traffic and Transportation for

Master Plan of Regional City: Srisakes. It generally summarizes general information of

Srisakes, environmental conditions, transport system and land use, existing traffic and

transport problems, concept of Srisakes Transport Master Plan, including related traffic and

transport strategies and management projects used as problem solutions.

1.2.

Objectives

1.2.1.

1.2.2.

1.2.3.

1.2.4.

To provide Srisakes the Traffic and Transport Master Plan that can be
integrated with the provincial strategic plan and to increase the efficiency
and safety of transportation infrastructure in and between cities.

To develop transportation infrastructure so as to increase the potential on
economic development and to increase the competitiveness in investment
and tourism.

To provide concrete program and action plans for transport efficiency and
safety and to raise safety standard for people, tourists, and freight.

To provide Srisakes the transport programs and projects to support the
freight and logistic management. The plan aims to support the decision
making in transport and logistic management resulting the efficient
distribution of goods with respect to the production, markets, and cost

reduction of logistic.
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1.3.  Scope of study
1.3.1.

1.3.2.

Study area

1.3.1.1.

1.3.1.2.

1.3.1.3.

The whole area of Srisakes province, especially the area with traffic
and transport problems in Srisakes Master Plan area (Figure 1.3-1
and 1.3-2) including the extension area of the city.

Major routes in Srisakes affecting the economic and tourism
development of the province.

The major linkage between bus terminal, airport, and harbor.

Program and projects in Transport Master Plan

1.3.2.1.

1.3.2.2.

1.3.2.3.

1.3.2.4.
1.3.2.5.
1.3.2.6.

Traffic and transport management plan for prevention and
mitigation of traffic problems at provincial level.

Transport network development plan corresponding to the
character of the city, and social, economic, and environmental
factors.

Infrastructure and transport system development plan for economic
competitiveness

Public transport development plan

Traffic safety plan

Transport development plan for tourism

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
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2. Study Area

2.1. Location and boundary

Srisakes is located in the lower northeast region of Thailand between 104 -105 E, and
14-15 N, at 120 metres above sea level. It is approximately 571 kilometers from Bangkok by
car and 551 km. by train. Srisakes occupies an area of 8,839.976 square kilometers (kmz)
or 5,524,987.50 rais (1 rai = 1,600 square meters). Srisakes is surrounded by Yasothorn
and Roi-Et in the north; Cambodia in the south; Ubon Ratchathani in the east; and Surin in
the west (see Figure1.3-1).

Srisakes Municipality is located in Amphoe Muang Srisakes, and occupied the area
of 36.66 sg.km (22,912.5 rais). Srisakes Municipality is surrounded by Tambon Pho in the
north and in the east, Tambon Nong Kork in the south, and Tambon Ya Plong in the west.

Figure 1.3-2 shows the master plan area of Srisakes with total area of 57.09 sg.km.
The entire Srisakes Master Plan area consists of the whole area of Srisakes Municipality,
some area of Tambon Nong Pai, Tambon Ya Plong, Tambon Nong Krok, and Tambon Pone

Kha.

2.2. Geography and climate

Geographical characteristics of Srisakes can be described in 3 categories. First
characteristic is the flat plain along river, mostly are in the north part of the province. The
second one is characterized by shallow hilly area, which dominated the central area of the
province. The last characteristic is highland in the south.

Heavy rain mostly occurs in the central and the southern part of the province whereas
the northern part has less rain. The average rainfall level is 104.6-132.4 mm. The average
temperature is 27.4-28.2 ¢. The maximum temperature is 32.6-33.0c whereas the lowest

temperature is 19.9-22.8 c.
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2.3. Natural resources
Total area of forest and wood are approximately 1,274,312 rais. The major natural
park is Khao Phra Wihan Natural Park. Major water resources in Srisakes is Moon River,
Huay Tubtan, Huay Samran, Huay Ta, and Huay Kayung. There are many natural ponds
and other kinds of small natural water resources all over the area where Moon river run
through. These areas are in the north part of the province. Also there are more than 20
irrigation projects in the province.
In the south, Panom Dong Rak, a major mountains, lies between Thailand and
Cambodia. It acts as natural border that extends from the east to the west for 86 km. and
account for 20% of area in Amphoe Khunhan, Amphoe Kukan, Amphoe Kantharalak, and

Amphoe Phusing. There are 26 cross-border checkpoints along the border.

2.4. Environment in Srisakes Municipality

The city center of Srisakes is dominated by commercial area and government
administration offices. The outer limit of the municipality mostly is agricultural land,
residential area, and vast green open space. The total amount of garbage within
municipality area is approximately 40 tons/day. Moreover, according to Pollution Control

Office, in 2004, the level of air quality and noise in Srisakes is below standard.

2.5. Flood prevention in Srisakes Municipality

Srisakes Municipality has faced the problem of flooding every year due to the
incapability of main drainage system (i.e., Huay Samran and Huay Nam Kham). Since
Srisakes municipality is located at 122-125 meters above sea level, the overflow from heavy
rain will result the flooding in the north and east part of the city. Recently, the municipality
has organized a project to prevent flooding within the municipality limit. The best solution,
according to the consultants, is to construct the embankment and pump station with the

total budget of 920.34 million baht.
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2.6. Sewage and water treatment in Srisakes Municipality

Recently, Srisakes Municipality has no water treatment plant. All sewages are drained
to the drainage channel along the roads leading to natural drainage channel such as Huay
Samran, Huay Nam Kham, and Huay Had. These natural water channels are incapable to
drain to Moon River in the north part of the city.

The municipality appointed a firm to design the water treatment system and water
treatment plant in 2001. It is expected to be able to operate at 22,200 cubic meters per day
within the next 20 years. The project is divided into three phases. The first phase (1998-
2003) is able to operate at 15,000 cu.m/day. The second phase (2004-2010) will be able to
treat water 3,000 cu.m./day more. The final phase (2011-2017) will be able to treat 4,200

cu.m/day more.

2.7. Population and labor force

In 2004, the total population in Srisakes Province is approximately 1,440,404 of which
719,115 (49.9%) were males and 721,289 (50.1%) were females. The total population within
Srisakes master plan area is 44,307 that are 3.08% of total population of the whole province.
The total households are 13,226 units with the average of 3.35 persons per household. The
average population density in Srisakes master plan area is 776.1 persons/sg.km. The
number of population within Srisakes Municipality is 39,048 of which 18,984 (48.6%) were
males and 20,064 (51.4%) were females.

In 2004, the labor force of Srisakes province (age above 15 years old) is 857,750
(59.2% of total population). Srisakes population with age under 15 is approximately 28.2%

of total population.

2.8. Religion, festival, and tradition

99.3% of total population in Srisakes is Buddhists whereas Christian and Muslim is
only 0.6%, and 0.1%. Major traditions and festival of Srisakes can attract more tourists, for
example Dok Lamduan Festival, Durian Festival, Half and Quarter Marathon to Par Mor-E-

Dang.
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2.9. Local products and souvenirs
Major local products of Srisakes are Silk, cotton fabric, and basketworks. Other food

products are sated egg, onion, and garlic.

2.10. Education and public health

In 2003, Srisakes has 1,011 schools, 1 Srisakes vocational institute, and there are
non-formal education systems in every amphoes. In 2004, Srisakes has 18 public hospitals,
1 private hospital, 255 public health centers, 58 clinics, 10 dental clinics, and 4 urban

public health centers. The total public health staffs are 2,745.

2.11. Electricity, water supply, telephone, and telegram

In 2004, Srisakes delivered electricity for 239.48 million units with 199,418 electricity
users. Capacity of water supply system is 1,000 cu.m/hr (24,000 cu.m/day). Major fresh
water resource of Srisakes is Moon River.

Telephone system service in Srisakes includes 38 telephone offices with 32,893
numbers and 5,665 public phone number. There are 17 post offices, 2 of them are in

Amphoe Muang Srisakes.

2.12. Economy

In 2004, the annual income per capita of Srisakes was 24,248 baht. It ranked the 16"
among all provinces in northeastern region and the 73" of the country. Economic base of
Srisakes depends on five major sectors, commerce (27.6%), agriculture (27.1%), education
(11.9%), government administration (6.2%), and industry (4.9%). The gross provincial

product of Srisakes was 36,351 million baht.
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2.13. Industry
In 2004, total Srisakes’ industrial products have worth 1,782 million baht (4.9% of

gross provincial product). There are 347 enterprises with total labor force of 4,156. Most
enterprises are agricultural industry. Agricultural sector has the most capital investment,

592,649,667 baht.

2.14. Tourist attraction

Tourist attraction in Srisakes can be divided into 2 categories, archaeological site and
cultural tourism, and natural tourism. Major tourist attractions are such as Prasat Sa Kham
Paeng Yai, Prasat Sa Kham Paeng Noi, Prasat Prang Ku, Prasat Hin Ban Mor, That Ban
Prasat / Prasat Huay Tubtan, Prasat Tamnak Sai / Prasat Tam Jam, Wat Pa Maha Chedi
Kaew (Wat Lan Kuad), Par Mor-E-Daeng, Phra Tat Ruang Rong, Somdet Srinakarin Park,
Huay Chan Waterfall, Samrong Samkiat Waterfall, Huay Sala Reservoir, and Srisakes Zoo.
The numbers of tourists tend to increase. However, most tourism revenue is generated by

Thai tourists rather than foreign tourists.

2.15. Cross-border checkpoints

Srisakes-Cambodia border is approximately 90 km. long with total of 26 cross-border
checkpoints. Among these checkpoints, only 7 are very significant. They are Ta-Tao, Kham
Paka, Doy, and Don-Aow in Kantharalak; Pra Plai in Khunhan; Sa-ngam and Ja-bok in
Phusing.

However, Sa-ngam in Phusing is a major checkpoint for cross-border trading. In
addition, a 966-rais new town is proposed in Tambon Prai Pattana, Amphoe Phusing, to be

a twin town with Siam Reab and Srisakes.
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3. Recent Traffic and Transportation System

3.1 Srisakes transport system

Traveling between Srisakes and other provinces such as Bangkok can be done by

car and by train (Figure 3.1).
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Figure 3.1 Street network in Srisakes and linkage to neighboring provinces
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3.1.1 Road

B Street network and road hierarchical system

Srisakes is approximately 571 km. from Bangkok with 8 hours driving.

Srisakes is connected to neighboring provinces by Route 226 (Srisakes-Uthumporn Pisai),

Route 226 (Srisakes-Kanthararom), Route 226 (bypass), Route 220, Route 221, Route 2373,

and Wijit Nakhon Rd.

Street pattern in Srisakes can be categorized into 4 types, principle

arterial roads (i.e., Route 226, Route 220, and Route 221); main arterial roads (i.e., Thepa

Rd., Kasikham Rd., Ubon Rd., Wan Luksuea Rd., and Khukan Rd.), collector roads (i.e., Sri

Wises Rd. Rajchakarn Rodfai 2 Rd., Rajchakarn Rodfai 3 Rd., Chaisawat Rd., Lak Muang

Rd., Palad Monthon Rd., Rob Muang Nuae Rd., and Rob Muang Tai Rd.), local streets (i.e.,

Kasikorn Rd., and Sri Sumunk 6 Rd.).

National Highway No0.2373

National Highway No. 226

T

National Highway No. 220

T~

Wijitnakorn Road

National Highway No. 226
(By-Pass)

National Highway No.226

14 National Highway No. 221

Figure 3.1.1 Major routes linking Srisakes to amphoes in the province
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®  Street condition
Street network in Srisakes is gridiron pattern with major streets in north-
south direction and east-west direction. Major north-south streets are Khukan Rd., Wijit
Nakhon Rd., Kasikom Rd., Palad Monthon Rd., and Lak Muang Rd. Major east-west streets
are Wan Luksuea Rd., Ubon Rd., Rajchakarn Rodfai 3 Rd., Thepa Rd., Rajchakarn Rodfai 2
Rd., and Sri Wises Rd. Major streets within the city tend to link with major highway in radial
pattern (i.e., Khukan Rd., Ubon Rd., and Thepa Rd.)

®  Traffic system management

Traffic system management within Srisakes consists of setting traffic
lights at intersections. Among total of 37 intersections, 3 are managed roundabout. Some
streets are managed to be one-way street either all the time or some period. Another traffic
management is "odd day” and “even day” on-street parking, all time prohibited parking on
both sides, all time prohibited parking on one side, and closing for all traffic during 7:00-
17:00. Using marking on road surface at pedestrian crossing is mostly used at intersection

in urban area and in front of schools. Only 2 pedestrian crossover bridges are in the city.

®  Bus terminal
Srisakes has 2 bus terminals located in Amphoe Muang Sirsakes and
Amphoe Khantharalak. In 2004, these 2 bus terminals served total passengers of 3,273,173
and circulated 188,151 trips with total revenues of 1,354,107 baht. Srisakes bus terminal in
Amphoe Muang Srisakes has 14 parking spaces at the terminal, 23 spaces outside the
terminal, and 4 loading spaces. There are, also, many parking spaces for motorbycycles
and motor-tricycles in surrounded area. However, the bus terminal has become more

congested especially during rush hour.
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®  Public transport

Srisakes public transport consists of 5 categories as follow:

— Category 1 (4 routes): Provide service within Srisakes Municipality
and surrounding area.

— Category 2 (11 routes): Provide service from Bangkok to Srisakes.

— Category 3 (16 routes): Provide service between Srisakes and other
provinces except Bangkok.

— Category 4 (33 routes): Provide service within Srisakes province
between amphoes, tambons, and villages.

— Category 5 (11 routes): Provide service between amphoes, tambons,

and villages by small passenger cars.

3.1.2 Rail transport
There are 10 railway stations in Srisakes province. 22 train lines pass
through Srisakes every day, of which are 10 inbound trips and 12 outbound trips. Traveling
by train in Srisakes province is very common but the quality of settings including landscape
and design of the station is not satisfying. Train lines passing through Srisakes are part of
lower northeast lines that start from Bangkok to Ubon Ratchathani and from Nakhon
Ratchasima to Ubon Ratchathani. In 2004 the total passengers travel by train in Srisakes is

approximately 1,404,517 that generated total revenue of 110,162,563 baht.

3.1.3 Water travel
Srisakes is located in Moon river basin of which Moon River is major water
course. Though Huay Samran passes through Srisakes Master Plan area but it is not a part
of water transportation. However, in 2006, the government has proposed projects to
develop river channel, docks, and river embankment in northeast region. Those related to
Srisakes are river embankment in Muang Khong Municipality, Amphoe Srisalai and at Ban

Sitan, Tambon Nong Bua, Amphoe Khanthararom.
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3.1.4 Air travel
Srisakes has no airport. To travel to Srisakes, passengers have to land at
Ubon Ratchathani Airport and travel to Srisakes by car for 60 km. There are 5 commercial
flights between Bangkok and Ubon Ratchathani. Two airlines that provide services are Thai

Airways and PB Air.

3.2 Transportation linkage for commerce, investment, and tourism

Srisakes have to develop infrastructure and transport system for tourism and
agricultural development. Proposed projects are the construction of Srisakes Bypass as a 4-
lane highway, and the extension of Srisakes bypass in the north side of the city. Projects
that are under construction, recently, are the improvement of main streets to 4-lanes, the
expansion of Route 226 (Srisakes-Ubon Ratchathani), and road network development for

rice transport in Thung Kula Ronghai Area.

3.3 Transportation linkage for cross-border trading

The government has proposed many projects to create linkage between Thailand
and neighboring countries and to enhance the cross-border trading. Those projects taken
places in Srisakes are the development of Route 67 (Sa-Ngam - An Long Weng -
Siamreab), expansion of Route 2201 (at 22.700 km.) at Ban Sae Pai, and the construction of

bus terminal and new depot at Sa-Ngam.
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4. Land use and concept of city development

4.1 Land use in Srisakes Master Plan

Srisakes Master Plan area has occupied the entire area of Srisakes Municipality and
some part of Tambon Nong Pai, Tambon Ya Plong, Tambon Pho, Tambon Nong Krok,
Tambon Pon Kha, and Tambon Sum. The total area is approximately 57.09 sg.km. Srisakes
municipal limit has covered the entire area of Tambon Muang Nuae and Tambon Muang Tai

for the total of 36.66 sg.km.

®  Land use in existing Srisakes Master Plan area

Srisakes is a mono-centric city and located on the route to Ubon Ratchathani. The
city is divided by railroad tracks into 2 parts, north side of the track and south side of the
track. According to the study of physical characteristics of Srisakes City, land use and
characteristics of communities within the city can be described in detail as follow (Figure
4.1-1):

Zone A is dominated by the characteristics of the residential area especially the
housing of government officers. This zone, thus, is low-density residential area.

Zone B is a mix-use between commerce and high-density residential area. Most
buildings in this zone are row-houses.

Zone C is characterized by agricultural land and partial industrial uses.

Zone D is dominated by agricultural land. However, the area is a new extension
area of the city. The land use is mix-use since it is, also the location of Ratchapat Srisakes
University.

Zone E is the location of many government offices especially those related to
agricultural activities including College of Agriculture. The area is mostly flooded, thus, not

many communities are developed in this zone.
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Figure 4.1-1 Existing land use zones in Srisakes City

®  Future land use of Srisakes city
The extension of Srisakes city to the north and to the west is limited due to flood
risk area in the north and in the west of city. Therefore the extension of the city tends to
occur within the enclosed area of bypass. The extension of the city is very obvious in the
east, along Route 226 (Srisakes-Ubon Ratchathani); in the south, along Route 221

(Srisakes-Khukan) and along the bypass at Route 220-Route 221 intersection.

4.2 Concept of Srisakes development
The image of Srisakes is residential rather than commercial or tourism city. In

accordance with the vision and policies at all levels, Srisakes should be developed as
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livable city, as healthy city, as education city, and a center of tourism services for lower

northeast region.

Framework of Srisakes City development is developed on the basis of

potential and possibility in congruent with sustainable development and livable city

concept. Four possible schemes are recommended as follow:

4.2.1

Development of area along railroad track and railway station

Development of Railroad community
Concept of developing railroad community is on the basis of:

1. Community based city development approach.

2. Public-private partnership

3. Value-added land use development
Development of area along railroad track
Area along railroad track, especially within city limit, should be
developed as a part of green area network of the city. It can be
developed as Community Park for residences in surrounding area.
Srisakes railway station itself should be developed as “gateway” of the
city since many passengers and tourists traveling to lower northeast
region by train have to get off at Srisakes station. It is proposed that
“path” should be created to link Srisakes railway station with other parts
of the city especially “nodes” with heavy activities (e.g., markets,

schools, bus terminal, etc.)

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
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4.2.2 Development of new urban community in the east

Since the extension of city to the east and the present of university in that

area, initial projects to enhance city development in this area are:

423

424

Construction of Ratchapat railway substation to serve communities within
vicinity area.
Construction of road network within the area to reduce the impact on
accessibility.
Provision of pubic transport linking railway station, university, city center,

and south section of the city.

Development of Srisakes’ landmark

Campaigning tree planting, especially, local plants and symbolic tree of
the province, along major roads within the city.
Improve landscape at intersections and roundabouts as major landmark

of the city.

Development of south section of the city for tourism services

Zoning commercial zone and limit commercial activities within the zone
to prevent the strip development of commerce along bypass.

Limit entrance to bypass.

Promote activities that related to cultural tourism and limit inconsistent
use.

Develop architectural and urban design guidelines in consistent with
Lower-Isan architectural style in order to create image of the area as a
new landmark of Srisakes.

Improve street landscape along bypass, especially those that link to

major tourist attractions.
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5. Existing traffic and transportation in study area

5.1 Mid-block count

According to the survey of mid-block count at 21 survey points, the most traffic
volume is taken place during the morning rush hour on Wan Luksuea Rd. with 2,093
PCU/hour. In Srisakes urban area, 57.3% of vehicles are motorcycles, whereas private car,
pickup truck, and van are 32.9%. However, the main proportion of vehicles outside urban
area is private car, pickup truck, and van (44.0%) whereas 42.3% are motorcycles. The
analysis of V/C ration on street network in Srisakes indicates that the most congested street

during morning rush hour (7:30-8:30) is Kasikam Rd (inbound) with V/C of 1.06.

5.2 Average speed of traveling

According to the survey with floating car method on 20 different streets, the results
indicate traffic congestion on many streets (average speed is below 15 km/hr). These
streets are Kasikham Rd., Lak Muang Rd., Khukan Rd., and Wijit Nakhon Rd. especially at
intersection with railroad track. Other congested streets are Thepa Rd., Kuangheng Rd.,
Ubon Rd., Rajchakarn Rodfai 3, and Rajchakarn Rodfai 4. Traffic congestion may be the
result of railroad crossing and street network with too many intersections, very close

intersections.

5.3 Traffic volume, traffic delay and traffic signal at intersections

According to intersection turning movement count at 18 intersections, the results
indicate that most intersections have level of service ranges from A to B. It also shows that
there is no traffic delay problem. However, at some intersections, the level of service is D

that indicates the possibility of traffic delay in the future.

54 Traffic accidents
In 2005, all accidents in Srisakes cause total number of injury of 67,153 and the
death toll of 245. Among them, traffic accident cause the injury of 18,403 or 1,261 persons

per 100,000 populations and the death toll is 149 or 10.21 per 100,000 populations.
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According to the police record, total traffic accident in Srisakes in 2005 is
approximately 1,346 of which 210 were dead and 386 were seriously injured. Cost of the
loss due to traffic accident is 12,475,035 baht.

In 2005 and 2006 during significant festival such as New Year Festival and Thai New
Year Festival, the death toll was increased from 5 to 10 but the injuries were decreased from
282 to0 171.

In 2005, the accident related to train was occurred for 15 times. Among these

accidents, 4 times were train-automobile collisions.

5.5 Volume of registered vehicles

During 2000 — 2002, the numbers of registered vehicles in Srisakes was increased
gradually. However, in 2003, the growth rate of registered vehicles was exceeded the
growth rate during 2000-2002. Total register vehicles, according to Motor Vehicle Act and
Land Transport Act in 2004 is 213,076 and 10,491 respectively.

5.6 Traffic volume in Srisakes Province

According to the survey of annual average daily traffic (AADT) in Srisakes from
2000 — 2004, and the analysis of volume per capacity (V/C) in current year (2006), most
streets have low V/C ratio which indicates that the capacity of street network in Srisakes is
satisfactory. Only one survey points that indicates high capacity of 0.86 V/C is at 1+500 km

on Route 226.

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
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6. Traffic and Transportation Related Problems

According to the study of traffic and transportation conditions in Khon Kaen City,

present traffic and transportation related problems in the city could be classified as follows:

6.1

6.2

®  Traffic violation and the lack of traffic discipline

B Safety of street users

®  Traffic congestion

®  Improper traffic management

®  |nefficient public transport services

®  Problems of maintenance and installation of traffic control systems

® | ack of information system for leisure traveling

Traffic violation and the lack of traffic discipline

®  Regardless of type of vehicles, most drivers do not strictly follow traffic
regulations and laws, especially illegal parking such as double-parking, parking
in prohibited zone. Other violation includes red light running, driving intoxicated
and driving motorcycle without safety helmet.

®  Pedestrians do not follow traffic regulation and laws and lack of traffic discipline,

for example, not crossing at regulated point or not using overpass.

Safety of street users
6.2.1 Pedestrians’ safety

®  Footpaths along many streets have been periodically obstructed. In

addition, the walking surface of these footpaths is narrow, dilapidated, and not continuously

connected.

®  Pedestrians risk when crossing roads at mid-block or intersection,

especially on Wan Luksuea Rd. in front of Srisakes Kindergarten School, and Srisakes

Wittayalai School.

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
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6.2.2 Drivers’ safety

®  Regarding to traffic engineering geometric design of road junctions is

unacceptable and lack of proper maintenance (e.g., improper turning spaces, deteriorated

pavement, inefficient spaces for clear sighting at intersection, vague signal mark on
roadways).

®  Risk of traffic accidents due to the lack of median for pedestrians

crossing.

6.2.3 Traffic accident

According to the statistics of traffic accident and interviewing concerned
staffs, ten black-spots with high rate of accidents and severity in the city are as follows

(Figure 6.2.3-1 and Figure 6.2.3-2):
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Figure 6.2.3-1 Black-spots with high rate of accidents and severity in the city (cont.)
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Figure 6.2.3-2 Black-spots with high rate of accidents and severity in the city (cont.)

6.2.4 Database system of traffic accident
Records of traffic accident from various agencies do not have the same
standard format due to different purpose of data collection, repeated records, lack of
systematic linking data from various sources, and lack of information of transport
engineering (e.g., pattern of car crash, cause of car crash, etc.) Due to these problems,
traffic accident cannot be identified correctly and involved agencies cannot provide efficient

solution for traffic accident.

6.3 Traffic Congestion

The intersections between railroad track and north-south streets have caused conflict of traffic
flow and congestion during morning and evening rush hour. Moreover traffic congestion is the result of
improper management of traffic light, especially on Ubon Rd. and Thepa Rd. The improper pattern of

traffic light signal also causes traffic congestion, especially, at intersection between Route 266 and Route
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220 (Point 1) and between Route 226 and Rote 221 (Point 2). The unfinished street network on Ubon Rd.

and Thepa Rd. also causes traffic congestion within the city.

6.4 Improper traffic management

Traffic management in Srisakes mostly is not proper resulting high risk of traffic
accidents. The area with high risk traffic accident in Srisakes are railroad crossing on
Khukhan Rd., Rajchakarn Rodfai 3, those streets along the railroad track, the area in front of
Soon Heng department store, all area in front of schools, Municipal Market 3, Railroad

Station Roundabout, Phranang Srisaphom Roundabout, and Dok Lumduan Roundabout.

6.5 Inefficient public transport services

General problems of public transport services in Srisakes are safety of passengers,
insufficient bus stop, lack of shelter at bus stop, and improper bus routes. Other problems
include inconsistent bus timetable, too congested bus during rush hour, and substandard

condition of public bus.

6.6 Problems of maintenance and installation of traffic control systems
Traffic signs, warning signs, and road markings are substandard, insufficient, and
lack of proper maintenance. No proper regulations or controls of advertising signs along the

streets. Thus, drivers loose attention to drive carefully resulting traffic accidents.

6.7 Lack of information system for leisure traveling
Although Srisakes has a lot of tourist attractions, tourist information on streets and
direction maps for travelers is insufficient and substandard. Besides, many routes leading to

significant tourist attractions have not been safe for traveling.
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7. Analysis of traffic and transport projects

The analysis of traffic and transport projects is processed as shown in Figure 7-1 below:

Information
. Conclusion of tri
- Home interview > P
. characteristics
- On-street interview
= Traffic volume / Travel speed

Transport Model (2006)

- Trip generation
Socio-Economic data in 2006

" Population/Households L] Trip distribution Transport system

® Physical conditions of streets

® Employments

® Income - Modal split ® Public transport services

= Trip assignment

Unacceptable

Compare and evaluate

the model

Acceptable

A\ 4

Socio-Economic data Alt ti
. ernative
in the future Model of future traffic and transport system

“Do nothing” and

(2011 and 2016)

® Population/Households
“With projects”
® Employments

® |ncome Y

v Improvement of Transport

Unacceptable system

Evaluation by indicators = Improvement of

such as V/C ratio, average

existing network
speed - Create new road

network

" Etc.
Acceptable

Proposed transport system

in 2011 and 2016

Figure 7-1 Process of the analysis of traffic and transport projects
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7.1 Characteristics and behavior of travel in Srisakes Master Plan
According to home interview of 1,341 households from total households of
13,226 within Srisakes Master Plan area, characteristics and behavior of travel including

the volume of cargo in study area can be described as follow:

7.1.1  Socio-economic information in Srisakes Master Plan area

Most households (57.6%) in study area are medium-size household with
family member of 3-4 persons whereas the average household size in study area is 3.25
persons/household. 53.5% of Total households have average income between 5,000-
17,499 baht/month. The average household income, according to the survey, is
approximately 16,635 baht/month.

The proportion of vehicle ownership is very high. Approximately 98.3% of
total households own some vehicles, 44.9% owns motorcycle, and 53.4% owns private
car.

According to the interview, female population is 1,537 (49.2%) and male
population is 1,588 (50.8%). More than half (65.8%) is working-age population (23-60
years old) whereas school-age population (6-ss years old) is 30.4%.

Approximately 24.4% of residences in Srisakes Master Plan area have
per capita income below 2,000 baht/month, and the average per capita income of

residences in Srisakes Master Plan area is about 6,579 baht/month.

7.1.2 Trip information in Srisakes Master Plan area

According to home interview of 3,125 persons in 1,341 households, in
2006, the total trips within a day are 7,310 or 2.34 trips per person per day or 7.6 trips
per household per day. Most persons (80.3%) travel for 2 trips/day.

Among 31,753 trips generated during 07:00 — 10:00, the major trip
purposes are HBW (42.2%), HBE (28.2%) and HBO (23.3%) in that order. Other trip
purpose, NHB, is ranked the last (6.3%).

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
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7.1.3 Behavior of travel in Srisakes Master Plan area

The peaking of travel demand occurs during morning rush hour (7:00 —
10:00) and evening rush hour (15:00 — 18:00) with 41.4% and 36.1% of total trips,
respectively. Urban passengers choose travel mode of motorcycle most (66.7%). Other
modes are private car (22.3%), public transport (5.6%), school bus (0.2%), and bicycle
and tricycle (5.2%). Passengers that do not own any vehicles are the largest group of
population using public transport (34.5%).

Number of trips having origin and destination within master plan area is
approximately 69,434 PCU per day. Most of them (71.8%) are traveling to and from the
city whereas the volume of pass-through trips is about 26.1% and trips generated within

Srisakes Master Plan area is 2.1%.

7.1.4 Cargo and load capacity

Volumes of cargo and load capacity mostly are agricultural products
(32.1%), manufacturing products (28.8%), construction material (23.5%), and others
(15.6%). According to the survey of load capacity, about 35.0% of freight trucks do not
carry any load whereas the others with load account for 65% with 3.6% for V4 load
capacity, 9.1% for 2 load capacity, 9.1 % for % load capacity, and 42.3% for full load
capacity.

Total freight transport of Srisakes is 38,438 tons/day. About 58.6% is the
freight transport within Srisakes Master Plan area. Volume of cargo transported within

study area is shown in Figure 7.1.4-1
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Figure 7.1.4-1 Distribution of freight transport in study area

7.2 Development of traffic and transport model
Transport model in this study is developed from sequential 4-step model that are

trip generation, trip distribution, mode split, and trip assignment.

7.3 Present traffic and transport conditions

7.3.1  Present travel demand
According to analysis of transport model at present year (2006), as
shown in Figure 7.3.1-1, the study area is divided into 7 zones. The result indicates that,
in 2006 the total trips during morning rush hour are approximately 22,000 veh/hr.

Moreover, the maximum travel between zone 1 and zone 2 is 3,000 veh/hr.
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Figure 7.3.1-1 Analysis of transport model at present year (2006)

7.3.2 Traffic condition
Recently, road network is capable to manage current traffic volume. Total
trip, at present, is 86,039 veh-km. with 2,614 veh-hr. The V/C ratio within study area is

0.25 with average speed of travel of 32.9 km/hr.

7.3.3 Future travel demand
Total trips in 2006 are 22,100 cars per hour. The growth rate of travel
demand is expected to be 2.21% and 2.29% in 2011 and 2016 respectively. In 2016, it
is expected that total trips will be 27,606 veh/hr.

7.4 Traffic and transport projects

7.4.1 Conclusion of proposed projects
According to the analysis of traffic and transport condition and
evaluating mid-term and long-term projects, the results are shown in Figure 7.4.1-1,

7.4.1-2,and 7.4.1-3 as follow:
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7.4.2 Evaluation of proposed projects

Recently, V/C within study area is 0.25 and the average speed of travel is
32.9 km/hr. In 2011 and 2016, with option of do nothing; travel within study area will
increase resulting the congestion and the increase of V/C to 0.28 and 0.30 respectively. The
average speed will decrease to 30.0 and 26.5 km/hr respectively.

With proposed projects, in 2011 and 2016, traffic condition within study area
will be improved and V/C will decrease to 16.6% and 26.2% correspondingly. The average
speed of travel within study area will increase by 6.2% and 7.9% in 2011 and 2016

respectively, and the time of travel will decrease by 6.2% and 8.1%.

7.5 KPI of sustainable transport development and land use

In this study, the performance indicator of sustainable transport development and
land use is developed on the basis of “A decision maker's guidebook, developing
sustainable urban land use and transport strategies” by EU Commission. The man
objectives are the economic efficiency, protection of the environment, livable streets and
neighborhoods, safety, equity and social inclusion, contribution to economic growth, and
intergenerational equity. (Table7.5-1)

Conclusion: According to the analysis and evaluation of alternatives, “do nothing”
and “with projects”, the results indicate that “with projects” the traffic condition and
environmental condition within study area is improved. The city becomes more livable. The
travel with vehicles is decreased that indicate the sustainable transport system. The quality
of life and community is enhanced both in social and environmental aspects and safety

aspect as well.
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Table 7.5-1 Performance indicator of “with project” alternative

Year 2016
Objectives Indicators With Percentage
Do nothing
projects of changes

NPV (million baht) N/A 54 N/A
Economic

EIRR N/A 15.7% N/A
Efficiency

B/C ratio N/A 1.05 N/A

VKT (PCU-KM) 104,671 103,801 -0.83
Environment

VHT (PCU-HR) 3,955 3,633 -8.14

% Auto share 83.8 81.8 -2.39
Livable streets

% Other share 16.2 18.2 12.35

VKT in master plan area (PCU-KM) 34,242 32,661 -4.61

VKT outside master plan area (PCU-KM) 52,109 47,132 -9.55
Safety

Speed in master plan area (KM-HR) 15.92 17.46 9.70

Speed outside master plan area (KM-HR) 39.05 40.35 3.35

Master plan area (SQ.KM) 57.09 N/A
Equity and | Length of major and minors roads/area 5.97 7.58 26.98
social inclusion Length of public transport system/area 1.53 1.71 11.44

Length of bike route (KM) - 3 N/A

Employment (persons) 16,619 N/A
Economic

V/C Ratio 0.30 0.22
growth

Persons-trips 94,529 N/A

Total population 44,984 N/A
Intergenerational

VKT/population (PCU-KM/POP) 2.33 2.31 -0.83
equity

VHT/population (PCU-KM/POP) 5.28 4.85 -8.14
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8. Traffic and Transport Master Plan for Srisakes Province

As the results of the analysis and planning of traffic and transport system for
Srisakes, including the determination of the principles of functional road hierarchy
classification, sustainable transport development, livable cities and the vision of the
development of the Srisakes City, the consulting team has proposed the Srisakes Traffic
and Transport Master Plan for the Srisakes City that was divided into 3 stages as follows:

(1) Short-term plan (2006-2007), 1-2 years

(2) Mid-term plan (2008-2010), 3-5 years

(3) Long-term plan (2011-2016), 6-10 years

Srisakes Traffic and Transport Master Plan not only consider information of all
projects (e.g., development plans and strategies), but also the short-term and long-term
problem solutions from all government agencies including the traffic appraisal and all
possible impact that may occur in the future.

The previous study of traffic and transport system from many cities indicated the
similar problems but the level of severity is different from each other, for example, the
problem of parking in limited zone, the lack of traffic discipline, the inefficiency of public
transport system, the unacceptable street network, the traffic accidents, and traffic
congestion.

The master plan consists of 9 major plans as presented below:

(1) Traffic management and development plan

(2) Traffic safety and environment plan

(3) Road network development plan

(4) Sustainable transport development plan

(5) Traffic system and equipment maintenance plan

(6) Traffic knowledge, information, and campaign development plan

(7) Infrastructure and transport system development plan for commerce and

investment

(8) Tourist attraction and safety development plan

(9) Cross-border transport network development plan

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
Summary Report
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The total amount of budget needed is approximately 2,335.18 million baht.

Information regarding to budget for each project is shown in Table 8-1. The

summary of all projects, listing in priority, are presented in Table 8-2 and

Figure 8-1 and Figure 8-2 as follows:

Table 8-1 Srisakes Traffic and Transport Master Plan: Short-Term Plans, Mid-Term Plan,

and Long-Term Plan

Budget (Million Baht)

Plans/Projects Short- Mid- Long- Total
term term term
(1) Traffic management and development 33.00 25.00 - 58.00
plan 50.05 60.95 19.50 | 129.50
(2) Traffic safety and environment plan 3.50 293.64 855.54 | 1,152.68
(3) Road network development plan 42.50 3.20 - 45.70
(4) Sustainable transport development plan 13.00 19.50 32.50 65.00
(5) Traffic system and equipment 15.30 18.50 22.50 56.30
maintenance plan
(6) Traffic knowledge, information, and 12.00 15.00 151.00 178.00
campaign development plan
(7) Infrastructure and transport system 26.00 39.00 65.00 130.00
development plan for commerce and 160.00 360.00 - 520.00
investment
(8) Tourist attraction and Safety
development plan
(9) Cross-border transport network
development plan
355.35 | 834.79 | 1,146.04 | 2,335.18

Total

Traffic and Transportation Master Plan Study for Regional Cities: The Srisakes Province
Summary Report




Table 8-2 Information regarding to budget for each project

Project | Project Budget Conducting Year
Name of Project

Group Item (Million Baht) 2007 2008 2006 2010 2011 2012 2013 2014 2015 2016
1 1 Traffic management at Phranang Srisapom Roundabout 1.00 1.00
1 2 Traffic management at Kuangheng-Route 220 intersection 0.55 0.55
1 3 Traffic management at Khukan-Kuangheng and Kuangheng-Route 220 intersections 0.60 0.60
1 4 [Traffic management at Municipal Market 2 0.50 0.50
1 5 Prohibited parking during rush hour 0.20 0.20
1 6 Study on construction of off-street parking 1.00 1.00
1 7 Installation of ATC system 44.00 4.00 20.00 20.00
1 8 Installation of ITS at intersection on Bypass. 10.15 0.15 5.00 5.00
2 1 Procuring sufficient equipment for enforcing traffic regulations and laws compliance. 20.00 5.00 3.75 3.75 3.75 3.75
2 2 [Establishing a responsible unit for investigating causes of traffic accidents 10.00 3.00 3.00 2.00 2.00
2 3 Landscape improvement along railroad track in the city 35.00 7.00 7.00 7.00 7.00 7.00
2 4 Creating the traffic-accident data system (GIS) at provincial level 5.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
2 5 High speed detecting 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 6 Improvement of black spots and provide remedial treatment at black spots 10.00 2.50 4.50 2.50 1.50
2 7 Improvement of pedestrian crossing in front of schools 16.00 3.00 3.00 3.00 3.00 3.00
2 8 Road safety audit 5.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
2 9 Procuring sufficient equipment for monitoring vehicle conditions and inspecting environmental quality on street 5.50 1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
2 10 Improving and developing the emergency medical service 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 " Improving the annual vehicle examination service 1.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
2 12 Create data system of traffic accidents relating to trains. 3.00 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
3 1 Improve and construct Ubon Rd. and Thepa Rd. 8.00 2.00 1.50 1.50 1.50 1.50
3 2 Improvement and increase standard of road network (Mid-term plan) 234.24 11712 117.12
3 3 Construction of new road network indicated in Srisakes Master Plan (Mid-term plan) 54.90 27.00 27.90
3 4 Construction of new road network indicated in Srisakes Master Plan (Long-term plan) 855.54 176.01 176.01 160.55 166.12 176.85
4 1 Improving public transport services 17.00 2.00 16.00
4 2 Developing the network of pedestrians and bike routes 23.20 10.00 10.00 3.20
4 3 |peveloping the school bus project within Srisakes City 0.50 0.25 0.25
4 4 Provide bicycle parking space for students in the city 2.00 2.00
4 5 Study on the linkage of all traveling modes 3.00 3.00
5 1 Installing appropriate traffic warning and control signs in accordance with traffic engineering disciplines 25.00 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
5 2 Repairing/maintaining/improving the road markings on road surfaces and road curbs 20.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
5 3 Maintaining traffic signals to be used appropriately and efficiently 20.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
6 1 [Campaigning for the use of safety helmets 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 2 (Campaigning for DUI (Driving Under Influence) / DWI (Driving While Intoxicated) 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 3 Enforcing and inspecting the use of safety belt and driving license. 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 4 [Enforcing and inspecting the violation of traffic regulations 10.30 0.30 5.00 5.00
6 5 [Workshops for Road safety audit and Black spot treatment 2.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
6 6 [Campaigning for pedestrian crossing at crossing strips and overpass 5.50 1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
6 7 Training program for traffic safety 2.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
6 8 [Campaigning for safety awareness in relation to traveling by train and railroad tracks 5.50 1.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
6 9 [Campaigning on "Road Safety Perception Education and Enforcement Particularly Railway Crossings” 1.00 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
7 1 Improvement of street pavement at train crossing 8.00 4.00 4.00
7 2 Feasibility of new railroad station 1.50 1.50
7 3 [Study on the construction of new depot in suburb area 2.50 2.50
7 4 [Construction of new railroad sub-station (Ratchapat Srisakes University) 15.00 15.00
7 5 Improvement of railroad station 151.00 1.00 40.00 40.00 40.00 30.00
8 1 New bus route between Srisakes-Sa-Ngam- Nakhon Wat 0.00
8 2 [Campaigning for touring routes within Srisakes Province 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 3 Improvement of touring routes in Srisakes Province 120.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
9 1 Improvement and construction of the extension of bypass 520.00 60.00 100.00 120.00 120.00 120.00
9 2 Construction of new roads international transport and freight lines 0.00 0.00 0.00 0.00 0.00
9 3 Construction of Srisakes-Surin route 0.00 0.00 0.00

Total Budget According to the Master Plan 2,335.18 142.75 212.60 215.85 310.77 308.17 204.91 243.91 228.45 234.02 234.75




Srisakes Traffic and Transport Master Plan

|. Traffic management

and development plan

II. Traffic safety and environment plan

I1l. Road network

development plan

IV. Sustainable transport

development plan

V. Traffic system and VI. Traffic knowledge,

equipment information, and campaign

maintenance plan development plan

VII. Infrastructure and
transport system
development plan for

commerce and investment

Projects

® Traffic management
at Phranang
Srisapom
Roundabout

® Traffic management
at Kuangheng-Route
220 intersection

® Traffic management
at Khukan-
Kuangheng and
Kuangheng-Route
220 intersections

® Traffic management
at Municipal Market 2

® Prohibited parking
during rush hour

® Study on construction
of off-street parking

® Installation of ATC
system

® |nstallation of ITS at
intersection on

Bypass.

Projects

® Procuring sufficient equipment for
enforcing traffic regulations and laws
compliance.

® Establishing a responsible unit for
investigating causes of traffic accidents

® Landscape improvement along railroad
track in the city

® Creating the traffic-accident data system
(GIS) at provincial level

® High speed detecting

® |mprovement of black spots and provide
remedial treatment at black spots

® Improvement of pedestrian crossing in
front of schools

® Road safety audit

® Procuring sufficient equipment for
monitoring vehicle conditions and
inspecting environmental quality on
street.

® Improving and developing the
emergency medical service

® Improving the annual vehicle
examination service

® Create data system of traffic accidents

relating to trains.

Projects

® Improve and construct
Ubon Rd. and Thepa Rd.

® Improvement and
increase standard of
road network (Mid-term
plan)

® Construction of new road
network indicated in
Srisakes Master Plan
(Mid-term plan)

® Construction of new
road network indicated in
Srisakes Master Plan

(Long-term plan)

Projects

® Improving public
transport services

® Developing the network
of pedestrians and bike
routes

® Developing the school
bus project within
Srisakes City

® Provide bicycle parking
space for students in
the city

® Study on the linkage of

all traveling modes

Projects Projects

® Installing appropriate ® Campaigning for the use of

traffic warning and safety helmets

control signs in ® Campaigning for DUI
accordance with (Driving Under Influence) /
traffic engineering DWI (Driving While
disciplines Intoxicated)
® Repairing/maintainin ® Enforcing and inspecting the

g/improving the road use of safety belt and driving

markings on road license.

surfaces and road ® Enforcing and inspecting the

curbs violation of traffic regulations

® Maintaining traffic ® Workshops for Road safety

signals to be used audit and Black spot

appropriately and treatment

efficiently ® Campaigning for pedestrian
crossing at crossing strips
and overpass

® Training program for traffic
safety

® Campaigning for safety
awareness in relation to
traveling by train and railroad

tracks

VIII. Tourist attraction and

safety development plan

IX. Cross-border
transport network

development plan

Figure 8-1 Diagram of Srisakes’ traffic and transport projects

Projects

® Improvement of street

pavement at train crossing

B Feasibility of new railroad

station

® Study on the construction

of new depot in suburb

area

® Construction of new

railroad sub-station
(Ratchapat Srisakes

University)

® Improvement of railroad

station

Projects

® New bus route between
Srisakes-Sa-Ngam-
Nakhon Wat

® Campaigning for touring
routes within Srisakes
Province

® Improvement of touring
routes in Srisakes

Province

Projects

® Improvement and
construction of the
extension of bypass

® Construction of new
roads international
transport and freight
lines

® Construction of

Srisakes-Surin route
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