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1 w.a. 2559
Taqiszasd Sl T Tifilasams | flasams Jowazms
wasunlas

Usednina NPV (21111%) N/A 64.21 N/A

EIRR N/A 15.5% N/A

B/C Ratio N/A 121 N/A
Faunadey VKT (PCU-KM) 67,808 67,489 -0.47

VHT (PCU-HR) 2,064 1,925 -6.73
auni 1y % Auto Share 82.3 81.1 -1.46

% Other Share 17.7 18.9 6.78
anulaoane VKT WaRa119459% (PCU-KM) 33,538 33,227 -0.93

VKT Uonuafaiiedsiu (PCU-KM) 34,270 34,262 -0.02

Speed AR5 (KM/HR) 25.45 26.99 6.05

Speed UDNUAR DTN (KM/HR) 45.94 49.37 7.47
adadiouiy | Aufifudiessin mseRlamwes) 52.80 N/A

AN AR IO VAL 2.95 3.32 1244

AN AFUNNTLVVVUE

sz 1.27 1.36 7.48

ANV UFUNIINTEUY (ﬁimms) - 1.5 N/A
MsauTanig M3 (au) 23,478 N/A
IATHND V/C Ratio 0.38 0.30 -21.19

Person-Trips (ﬂu-!,ﬁﬂ?l) 148,958 N/A
IR EEE uLszrng (an) 47,782 N/A
EFALR ALY 6 VKT/3u1l529103

(PCU-KM/POP) 1.42 1.41 -0.47

VHT/Auuilsesins

(PCU-MIN/POP) 2.59 2.42 -6.73
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svuzdu | szezaang STEzaM ERLY
(1) WaazIATLVUMIVING 33.95 39.00 - 72.95
@ anuasasoazdunadon 48.30 57.20 42.00 147.50
(3) Waru Iaseuienuy - 298.99 353.02 652.01
(4) Wev/atiuauszuUYUa 44.00 18.00 30.00 92.00
gy
(5) 1thyssnugunssiuazszuy 13.00 19.50 32.50 65.00
95195
(6) WaAw3 ImsAny 19.89 15.34 24.73 59.95
Ysznduius mIsasen wag
mstaiu1¥ngrunessins
(7) WannszuuassalInn 612.50 275.00 - 887.50
Tmm%’nﬁyugm 1arsTUL
AnANHA ATy
MIA LazMIAINU
®) WaMsHeuiion uwa 51.00 137.00 115.00 303.00
wouioazailasasely
msAouiion
(9) WA IATIVIWANUIAY 10.00 - 360.0 370.00
iwouToalugimauazlszme
oty
TN 832.64 860.03 957.25 2,649.91
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M3197 8.2-3 SwaziPaauNuUazinsams

g | Taenm Holnsams mhsnuiidetes anlssnu szmzaiiiiums @ wa)

uraru | dduit @nm) 2550 2551 2552 2553 2554 2555 2556 2557 2558 2559
1 1 |essnsaunussuudyapa s aduiuiidaossuuaouiaes (ATC System) NAL*M/AT 39.00 19.00 20.00
1 2 [isnsandessmnmudaanahiasssenios ats) vinamanonauadumnadoaiiomnmdug ANy e 820 020 8.00
1 3 [isensiinsamnnnzaylumsdoadiaamioasavonauy N0, 025 025
1 4 [Tasamsfamssnsuinanadon . xmaxmloa/muznssumsTasan] 2000 10.00 10.00
1 s [insamsituoasaludaeiuassiou NFAHAT/A.0, 3.00 150 150
1 6 Jiasansmnmsiaszuumseses luaaitudigudnansingsiomsfoadoandug NALH/A5. UL/ 200 200
1 7 NasansUsudjeszuudaaa IeswsuinaiuenTsaSounwdugimend neALH/AT 050 0.50
2 1 isamsiamgunsafitoaiumumsieiuldngruineligiuisaoulfiaaungeses Un.*MAL. /A5 Vet /ouA /DU /A, 12.00 3.00 3.00 2,00 200 200
2 2 Tvl;lvH;\Y\thunu’: 13 AUANHEIAE Az witwadon va a3 masnile s ade. 5.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
2 5 [issnsiadunbedutummguesmsifagiamaunmsvudunzess ludadn 3.4/SIRDC/IN. MALMA/OU/THM 10.00 250 250 250 250
2 4 [Tsamsdmiszuudoyagifmaesinslagld Gis szavimia JUo.#/33./SIRDC/ et M. /A5 BT/ 5.00 1.00 0.80 040 040 0.40 040 040 0.40 040 040
2 s [asamsasniunnuia A3 #/ama./anmams.ma/mle 5.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
2 6 [iassmmiannuinsaseuanmmmoudlsziil 9.0.*masmaru.aln s Al alse i 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 7 Dasimsianszounsuimsmsumméanidu o yaiame Sonanmdug aan#ado/ansmle.yatizams 50.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
2 g [Tasamsasanaounulasadumeniu (Road Safety Audit) nAL*Ma* 10.00 100 100 1.00 1.00 1.00 1.00 100 100 1.00 1.00
2 o [assmsdsudgmadunsnadnmihlsadoluvadeimudug netu./ms /. o/mle 20.00 4.00 400 4.00 4.00 400
2 10 [asamsdiudjagiimianumnauunaneaiing NAL#/AU.0. /DU MY UTH. 5.00 3.00 2.00
2 1 [asamssuljadlugesuasenieluvadaiioss aifeanmdug nrw.#ma. sy sesa/nlosause] 1550 3.00 350 3.00 3.00 3.00
3 1 iassmsdsulgaasiivnas gulasswou Tuwadudosdrumuan Insamsssoznanes n.ma.* 13094 34.10 50.00 46.84
3 2 [iasensdoadiaTasahonulin luvadaiioshunuanuTasimsszoznae NeAL*Ma. 168.05 96.58 36.20 3527
3 3 [lassmadeadiaTasviwnulmi huvadudeasrumuanTasimaszozeonns e 353.02 8136 66.83 8229 59.42 63.12
4 1 Jiassmsgsudgaims S msvessalasasyszim ATHNAF VAN 22.00 200 20.00
4 2 [lssmsszuusosudaindouhuvaduioss nniosnmdug 5.5, %/@00.0. /0004 AL, a5 /. 2.00 1.00 1.00
4 3 [iasensAnmnanunnzaslumsidonTsimsvudafTaoas umaglnuuvesmsvuds VAL Ma* 3.00 3.00
4 4 [issmssamsadsnsonlimdmsuinGoudiomsdumadorionnse famnmsag VLN MEAD* 5.00 5.00
4 s fsemmitanntasvihofuiidde: ouumudunzmainsonlunaios ne#auzniioniogos.mlo 60.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
5 1 Jiassms@adasudgethediiy thodeu theussihmsesiosdi g Widnasgw ATNAVXNAL MY, *OUA /DU 25.00 250 250 250 250 250 250 250 250 250 250
H 2 [iasemsgouhgaalsiniathosses mdoamneeswsuniina nazvousiuiiu ATNFLFNAANY.HOUDOUA/ U 20,00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
5 3 assmathgsfmnszoudyanalieses ildms 1edammnzauaziilszdniam ATNAUKNA MY OU/OUA V. 20.00 200 2.00 200 2.00 2.00 2.00 2.00 2.00 2.00 2.00
6 1 Nassmssasea linududuounlaoldmadm az.#ma.meuln. 200 020 020 020 020 020 0.20 020 020 020 020
6 2 [lasmssasaduaznadunsiiuldngmnemsammnniisie ATHAE /AN MALA ou oun. 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 3 [issmssassdiazmadums 4idudaisione: luivi A3./e000./30/NA/OUD /OUA. /1. 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 4 |asamssessdiazmiadu hilidusovazilueanesedlusimey . */ous./oun. /5wy /0uA /oU.A 2000 200 200 2,00 200 200 2,00 200 200 2,00 200
6 5 Nasimswemsszndmiuimsdosiugiamgesins et /s Jarera sdovsamu vet Aln 1.50 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
6 6 [iassmmitmnasmsdunalumsasiodoudility ws.u. msasies a5 meuln.ma. 10.50 5.00 5.00 0.50
6 7 TnsamsinousuFalfiiams 309 “nsnsredounIlaoATeMeauY (Road Safety Audit, RSA) ttazmsui lugaguns18 (Black Spot Treatment)” DC/AUY/NAHME. /U5 AN M. 0.55 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055
6 g fiasamsil fou “duasunsBoudFosnimnlaoadomeon RDC/o4./Ma./ 0. /056,100, %/50./ar 5.40 054 0.54 054 0.54 0.54 054 0.54 0.54 054 0.54
7 1 NTassmslfulgamananaivduvnoay 213 d 4 50395105 (MiEuE-mnda) Auaa ek 875.00 300.00 300.00 275.00
7 2 lasmsannamuinzaulumsnoafuaniivudiduduazadidudmuidos VA /MOMSAEMAL. QAT THNTTI.Y. 250 250
7 3 [issmsdsilgaaoniivudedTasmsdanSanwdug e uTEnens 10.00 5.00 5.00
8 1 essmsissnduididmamnnaiidonTod ldumdmioadioons 9 moluwadmanmdug NN NAL/EULD /UMD, 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 2 [lssmssulganesigssedumaidonTod Wiumdmouiioasa 2 moludansandug An. e /oua/oua marmyaua] 12000 12.00 12,00 12.00 12.00 12,00 12.00 12.00 12,00 12.00 12.00
3 3 fiasamsmnmii i lnsihod eusmfiasiannsudoudifomaiouitdaansssy e memsivaln.ose 17.00 1.00 1.00 5.00 5.00 5.00
3 4 [iassmsouusiouiiorsoTansssunmdug . maw#aln memsima. s, 25.00 5.00 5.00 5.00 5.00 5.00
3 5 NasaimsUiuljagiimfouudunudydnyaiveaiio neu.#ma. s /osanuzaionieg| 3000 6.00 6.00 6.00 6.00 6.00
8 6 [tnsemsnmmsiainmasiumms 19ia wianniis o raitemihunndadoudssuminastindoundoulehuvaiios nnuzadionhogaus dudadound 10100 1.00 20.00 15.00 15.00 15.00 15.00 20.00
9 1 Jiassnsimnaumnnzanlunsdeathadumasa Maevouuru-nwdug-ynams SIRDC/au.0./m3sn Tyl 10.00 10.00
9 2 [issmadoatumadouiiossounon == nax 360.00 2.00 3.00 115.00 120.00 120.00
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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: Kalasin. It generally summarizes general information of

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

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

transport strategies and management projects used as problem solutions.

1.2.

1.3.

Objectives

1.2.1.

1.2.2.

1.2.3.

1.2.4.

To provide Kalasin 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 Kalasin Province the transport programs and projects that
support the freight and logistic management resulting the efficient
distribution of goods with respect to the production, markets, and cost

reduction of logistic.

Scope of study

1.3.1.

Study area

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

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

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

Traffic and Transportation Master Plan Study for Regional Cities: The Kalasin Province
Summary Report
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1.3.2. Program and projects in Transport Master Plan

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

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

1.3.2.3. Infrastructure and transport system development plan for economic
competitiveness

1.3.2.4. Public transport development plan

1.3.2.5. Traffic safety plan

1.3.2.6. Transport development plan for tourism

Traffic and Transportation Master Plan Study for Regional Cities: The Kalasin Province
Summary Report
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2. Study Area

Physical Data and Natural Resources

2.1.1. Location and boundary
Kalasin is located in northeast region of Thailand. It is approximately 519 kilometers

from Bangkok. Kalasin occupies an area of 6,946.75 square kilometers (kmz) or 4,400,000

Rais. Kalasin is surrounded by Sakhon Nakhon and Udon Thani in the north; Roi-Et and

Mahasarakham in the south; Roi-Et and Mukdahan in the east; and Mahasarakham and

Khon Kaen in the west (see Figure2.1-1).

2.1.2. Geography

Kalasin geography can be categorized into 3 parts as follow:

Upper Kalasin is a part of Phu Pan Mountains. The area is characterized by partial flat

plain and partial evergreen forest.
Central Kalasin is characterized by hilly area with forest and plain pasture.

Lower Kalasin is portrayed by flat plain and agricultural land of Kalasin
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Kalasin Master Plan area is approximately 52.67 sqg.km. It occupied the whole area of
Kalasin Municipality, some part of Tambon Nong Kung, Tambon Pon Thong, Tambon Lam

Pan, Tambon Kalasin, and Tambon Loub.

2.1.3. Climate
There are approximately 95 days of raining with average rainfall level of 1,218.5

millimeters per year. The highest temperature is 41.5 ¢ and the lowest is 10.2 c.

2.2. Administration

Kalasin has 14 amphoes, 4 king-amphoes, 135 tambons, and 1,556 villages. They
are Amphoe Muang Kalasin, Amphoe Kamalasai, Amphoe Kuchinarai, Amphoe Khao Wong,
Amphoe Kham Muang, Amphoe Tha Khanto, Amphoe Na Mon, Amphoe Yang Talad,
Amphoe Rong Kham, Amphoe Somdet, Amphoe Sahassakhan, Amphoe Nong Kungsri,
Amphoe Huay Phueng, Amphoe Huay Meg, King-amphoe Kong Chai, King-amphoe Don

Jan, King-amphoe Na Khoo, and King-amphoe Samchai.

2.3. Population

In 2004, the total population in Kalasin Province is approximately 971,293 of
which 484,276 (49.9%) were males and 487,017 (50.1%) were females. The population
density is 140 persons/sg.km. with average household size of 4 persons per household. In
January 2006, the number of population residing within Kalasin municipal area is 37,943

persons with 48.5% males and 51.5% females.

2.4. Economy
In 2004, the gross provincial product of Kalasin is approximately 29,252 million baht. It

ranked the 7" among all provinces in northeastern region and the 64" of the country. The
first three provincial products are wholesales and retail (23.3%), agriculture (23.2%) and

industrial sector (13.4%). The annual income per capita of Kalasin was 29,937 baht.

Traffic and Transportation Master Plan Study for Regional Cities: The Kalasin Province
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3. Recent Traffic and Transportation System

3.1 Kalasin transport system
3.1.1 Road
3.1.1.1 Street network

Kalasin is connected to Bangkok with many major routes. They are:

Route 209 is the main linkage between Kalasin and Khon Kaen. It is 4-
lanes street with median and concrete pavement.

Route 213 is the main linkage between Kalasin, Mahasarakham, and
Sakhon Nakhon. The route starts from Mahasarakham and passes
through Kalasin to Sakhon Nakhon.

Route 214 is the main road connecting Kalasin with Roi-Et. It is 2-lanes
street with asphaltic concrete pavement.

Route 227 is the main route connecting Kalasin with Udon Thani. The
route starts from Kalasin to Route 22 at Amphoe Nonghan, Udon Thani. It
is 2-lanes street with asphaltic concrete pavement.

Route 2042 is the major route connecting Kalasin with Mukdahan. The
route starts from Amphoe Somdet, Kalasin to Mukdahan. It is a part of
East-West Economic Corridor and is being developed to be 4-lanes

street with median.

There are many streets that provide the linkage within the province and

between the provinces, for example, Route 2101, Route 2110, Route 2116 and Route 2336

(Figure 3.1.1-1).
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Figure 3.1.1-1 Street network of Kalasin
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3.1.1.2 Kalasin Master Plan’s street network

Street network is very dense in the east side of Paow River with major north-
south streets such as Route 213 (The Na Non Street), Atthapeson Rd., Chai Soonthorn Rd.,
and Sompamit Rd. The major east-west streets are Route 213 (Ring road), Surin Rd., Kalasin
Rd., Thanaphon Rd., and Anankanak Rd. The pattern of street network within Kalasin
Municipality is gridiron. The major streets are Route 213 (The Na Non Street), Route 213
(Ring road), and Route 214. Arterial roads in the city are Thung Sri Muang Rd., Pirom Rd.,
and Kalasin Rd. The collector roads are Thanaphol Rd., Sompamit Rd., Surin Rd., Apai Rd.,
and Sithidej Rd. Other lanes and sois are Soi Suksabai Jai, Soi Srimuang Pattana, and Soi

Namthip (Figure3.1.1-2).
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Figure 3.1.1-2 Street network in Kalasin Master Plan

3.1.1.2.1 Street condition

Most streets within Kalasin Master Plan area are concrete and
alphaltic concrete. Most of them are in good condition. Arterial roads have appropriate width
and also, major streets’ width is designed properly. Presently, Route 227 is being developed
to 4-lanes street. It aims to link Kalasin city with Phu Khum Kow, a major tourist destination.
Most collector roads are designed with proper width and pavement. However, some of them
are too narrow and the design of these streets is substandard. Also, most drivers do not
strictly follow traffic regulations and laws, especially illegal parking such as double-parking

resulting the reduction of traffic lanes and the difficulty of traffic flow.
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3.1.1.2.2 Traffic system management

Traffic system management within Kalasin includes setting traffic
lights at intersections. Among these intersections, only 13 are usable. There are 15
intersections that are operated by flashing signal instead. 6 Intersections are designed to be
round about for traffic control. One-way street is operated on streets surrounded Wat Pho so
that Wat is considered as a round about. Another traffic management is "odd day” and
“even day” on-street parking. Using traffic signs and signal is typical for traffic
management. It aims to control, caution, and advise street users so that traveling within the

city could be efficient, fast, and safe.

3.1.1.3 Bus terminal

Kalasin bus terminal was established in 1985 on 5-rais land (Figure 3.1.1-2).
The bus terminal is located on Pradit Rd., Tambon Kalasin, Amphoe Muang Kalasin. It is
operated by Saeng Pratip Co.Ltd. The terminal has parking space for 18 buses. Recently,

the bus terminal is dilapidated, and the so does the road within the terminal.

3.1.1.4 Public transport

Kalasin public transport consists of:

®  Category 1 (3 routes): Provide service within Kalasin Municipality
and surrounding area.

®  Category 2 (5 routes): Provide service from Bangkok to Kalasin.

®  Category 3 (23 routes):  Provide service between Kalasin and other
provinces except Bangkok.

® Category 4 (16 routes).  Provide service within Kalasin province.

Also, there are another 3 routes operated by small passenger car.
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3.1.2 Rail
To travel to Kalasin by train, passengers have to get off at Khon Kaen station and
travel by bus to Kalasin for another 78 km. Everyday there are trains from Khon Kaen to

Bangkok at 6:00 am., 8:20 am., 6:30 pm., 8:30 pm., and 8:50 pm.

3.1.3 Water
Kalasin’'s main natural water resources are Paow River, Young River, and Chee
River. Other small water channels are found all over Kalasin province. They are useful for

agriculture and transportation within rural area.

3.1.4 Air

Kalasin does not have airport. To travel to Bangkok, passengers have to go to Khon
Kaen. There are 3 flights by Thai Airway from Bangkok to Khon Kaen daily and passengers
have to travel to Kalasin by car for another 75 km. Alternative is to travel by PB Air from
Bangkok to Roi-Et and by bus from Roi-Et to Kalasin for 50 Km. PB Air has operated 3 flight

from Bangkok to Roi-Et every week on Wednesday, Friday, and Sunday.

3.2 Transportation linkage and sustainable transport development

Kalasin transport system consists of public transport system, motor-tricycle, school
bus, rental car, motorcycle, private car, bicycle, and pedestrianization. People can plan and
choose the mode of traveling that suit for them. However, public transport system in Kalasin
is inefficient. People do not prefer the public transport mode due to the inappropriate routes
that cannot cover the entire are of the city and the availability of many motor-tricycles.
Moreover, motor-tricycle mode better provides the accessibility to the whole area of Kalasin

City than the public transport.
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4, Concept of city development and land use

41 Land use in Kalasin Master Plan
Kalasin Master Plan area (2003) has occupied the entire area of Kalasin Municipality
and some part of Tambon Nua, Tambon Nong Kung, Tambon Pon Thong, Tambon Loub,

and Tambon Lampuan. The total area is 52.80 sg.km approximately.

®  Land use in existing Kalasin Master Plan area
Kalasin city is a mono-centric city with very well defined edge. Anankanak Rd.
defines the edge of city in the north and Bypass defines the edge in the south. The city has
a very long history of settlement. The separation between the old towns and the new ones is
very obvious. Moreover, the city is compact due to the location on the highland adjacent to

Paow River. The existing land use of Kalasin city is as follow:

Zone 1 is dominated by the characteristics of the old residential area especially
the area in the north is the location of many important places. Residential area in this zone is

very dense.

Zone 2 is a quiet and calm residential area with medium and low density. It is the

location of one of the most popular recreation area of the city, Kud Nam Kin Park.

Zone 3 is the location of government administration center. There are many

educational institutes and schools along Atthapeson Rd.

Zone 4 is dominated by commercial area. Markets, retail stores, banks, and

many financial institutes are located in the area.

Zone 5 is mostly residential area and the site of new government administration

center (along Bypass in the south).

Zone 6 is characterized by agricultural land and undeveloped land. However,

those that are developed are commercial and a new university, Ratchamongkol Kalasin.

Zone 7 is mostly the vacant land and low-density residential area. It is also the

place of Kang Don Klang.
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®  Future land use of Kalasin city
The extension of Kalasin city is limited to the east and northeast section of the
city because of Paow River in the north and in the west. Thus most development projects
are taken places in the northeast section of the city, especially the area along Route 227
(Kalasin - Sahassakhan), the east side of Ratcha Mongkol Kalasin Institute, and along the

bypass in the south side (Kalasin - Kamalasai - Roi-Et).

4.2 Concept of Kalasin development
Framework of Kalasin 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:
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Figure 4.2-1 Conceptual plan of Kalasin City development
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4.2.1

422

423

Conservation of historic district

Develop historic district as a new tourist destination for cultural walking
tour within the city.

Conduct a study of city walking tour and create the cultural walking tour
route connecting commercial area, government administration center,
and surrounding area.

Improve footpath, landscape, and street furniture that reflect the identity,
history, and culture of Kalasin City.

Control and prevent inconsistent use in historic district

Landscape improvement along symbolic routes

Improve Pirom Rd. and Atthapeson Rd. as green routes by planting trees
and landscaping the area along the streets and develop these two
streets as the pedestrian street and bike route.

Improve Phraya Chaisunthorn Roundabout as the gateway to historic
district of Kalasin.

Develop Pirom Rd. as a starting point of cultural tourism route of Kalasin.
The route will link Kalasin historic district , Fah Dad Song Yang, and Phra
Tat Yakoo together as a main cultural tourism route of Kalasin.

Improve landscape along Kalasin Rd.

Improve intersections along Pirom Rd., Atthapeson Rd., and Kalasin Rd.
Create specific character of each intersection so that each of them is

recognizable as landmarks of the city.

Extension of the city in the east

Develop street network in the area between Route 227, The Na Non Rd.,
and Bypass to solve the problem of the lack of accessibility to vast
enclosed land in that area.

Develop linkage between The Na Non Rd. and Route 227, as well as the

linkage between The Na Non Rd. and Bypass.
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®  Conduct the feasibility study for developing Nong Sum Moo as a new

recreational area.

4.2.4 Kang Don Klang development
®  Programs and projects involving the development of Kang Don Klang
should be manage comprehensively; for example, integrate Kang Don
Klang as a part of green open space network of the city.
®  Create bike route connecting green open space along Paow River and
other city parks such as Kud Nam Kin Park, Kang Don Klang, and other

public open space that may be developed in the future.
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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:

®  Traffic violation and the lack of traffic discipline

®  Safety of street users

®  Traffic congestion

®  Improper traffic management

® Inefficient public transport services

®  Problems of maintenance and installation of traffic control systems

®  Problems of infrastructure improvement and transport system development for
trading, investment, and tourism

®  Lack of information system for leisure traveling

6.1 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.

u

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

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

6.2 Safety of street users

6.2.1 Pedestrians’ safety

®  Footpaths along many streets (e.g., Pradit Rd.) 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 Pirom Rd. and Chaisunthorn Rd. in front of Anukul Naree Kindergarten School,

Kalasin Kindergarten School, and Kalasin Pittayasai School.
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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).

6.2.3 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.

6.2.4 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 6.2.4-1 and Figure 6.2.4-2):
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Figure 6.2.4-1 Black-spots in Kalasin's street network
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Figure 6.2.4-2 Black-spots in Kalasin’s street network (Cont.)

6.3 Traffic Congestion

. Traffic congestion in Kalasin City is not critical. However, because the
improper traffic management the traffic flow in the city is not satisfactory, especially traffic
flow along Pirom Rd. in front of schools, Pa Mai Intersection, Nongsaeng Roundabout, and

Nongsaeng Intersection.

6.4 Improper traffic management
6.4.1 Traffic management at roundabout
Since Kalasin has gridiron and radial street pattern, the city has many
intersections. The traffic management at these intersections is operated by traffic signal and
roundabout, especially on Pirom Rd. having 3 large roundabouts (Sompamit Roundabout,

Fountain Roundabout, and Nongsaeng Roundabout). Other roundabouts are Pong Lang

Traffic and Transportation Master Plan Study for Regional Cities: The Kalasin Province
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Roundabout, Sanam Muay Roundabout, and Dinosaur Roundabout. Presently, the design of
these roundabouts is substandard resulting the risk of accident to those vehicles entering
the roundabout. Moreover, most drivers lack of traffic discipline such as do not yield to the

vehicles in roundabout.

6.4.2 Traffic management at Wat Pho Kham
Street surrounded Wat Pho Kham is one-way street, thus Wat Pho Kham
functions as a roundabout. However, many intersections in the area are not managed
properly. There is no pedestrian crossing in the area, the footpath is not connected

continuously, and the wall of Wat Pho Kham obstructs the sight of drivers.

6.4.3 Kalasin Pittayasai Intersection
Kalasin Pittayasai Intersection is a 5-leg intersection. Traffic management
operated at this area is traffic light. The shape of intersection is not satisfactory since it
causes the improper turning radius, the confusion among drivers, and the risk of accidents.
Moreover this intersection is surrounded by many school such as Kalasin Pittayasai School,
Kalasin Kindergarten School, and Anukul Naree School, thus it may cause a serious

accident especially during the rush hour in the morning and evening.

6.4.4 Traffic management in front of schools
Most schools and educational institutes in Kalasin are located on Pirom Rd.
and Atthapeson Rd., which are major roads, therefore, there are many traffic and transport
related problems in the area especially on Pirom Rd. during the rush hour in the morning
and in the evening. There are 3 schools located on Pirom Rd., thus many merchants and
parents are crowded in the area. Recently, typical problems in the area are lack of parking

spaces, double parking, and the risk of pedestrians crossing especially among students.

6.5 Inefficient public transport services
General problems of public transport services in Kalasin are safety of passengers,
insufficient bus stop, lack of shelter at bus stop, and improper bus routes especially bus

service category 1-4.
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Recently, public transport service in Kalasin has run in 3 routes. However, there are
not many passengers due to quality of public transport service itself (e.g., inconsistent bus

timetable, etc.), and availability of many motor tricycles within the city.

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 Kalasin 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 such as the route to Phu Khum

Khao.
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7. Analysis of traffic and transport projects

The analysis of traffic and transport projects is processed as follow:

Information
. ) .
Home interview | Conclusion of trip
- On-street interview d characteristics
- Traffic volume / Travel speed

Transport Model (2006)

= Trip generation

Socio-Economic data in 2006 Transport system

" Trip distribution

" Physical conditions of streets

® Population/Households

" Employments - Modal split " Public transport services

" Income

" Trip assignment

Unacceptable

Compare and evaluate

the model

Acceptable

A 4

Socio-Economic data

Alternative
in the future Model of future traffic and transport system

“Do nothing” and

- )
Population/Households (2011 and 2016) “With projects”

" Employments

" Income A

A4 Improvement of

Transport system

Evaluation by indicators L] 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 Kalasin Master Plan

According to home interview of 1,744 households of 16,859 within Kalasin
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 Kalasin Master Plan area

Most households in study area are medium-size household with family
member of 3-4 persons whereas the average household size in study area is 3.54
persons/household. 47.5% of Total households have average income between 5,000-
17,499 baht/month. The average household income, according to the survey, is
approximately 17,285 baht/month. The proportion of vehicle ownership is very high.
Approximately 97% of total households own some vehicles, 90% owns motorcycle, and
57.2% owns private car.

According to the interview, female population is 3,265 (52.%) and male
population is 2,906 (47.1%). More than half (58%) is working-age population (23-60
years old) whereas school-age population (6-ss years old) is 21.5% and elderly (over 60
years old) is 9.7 %. Population with age under 6 years old is about 10.8%.

Approximately 21.9% of residences in Kalasin Master Plan area have per
capita income below 2,000 baht/month, and only 9.4% have per capita income greater
than 20,000 baht/month. The average per capita income of residences in Kalasin

Master Plan area is about 7,295 baht/month.

7.1.2 Trip information in Kalasin Master Plan area
According to home interview of 6,171 persons in 1,744 households, in
2006, the total trips within a day are 10,869 or 1.76 trips per person per day or 6.23 trips
per household per day. Most persons (52.7%) travel for 2 trips/day.
Among 41,972 trips generated during 07:00 — 10:00, the major trip
purposes are HBW (36.8%), HBO (28.2%) and HBE (25.7%) in that order. Other trip
purpose, NHB, is ranked the last (9.3%).

Traffic and Transportation Master Plan Study for Regional Cities: The Kalasin Province
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7.1.3 Behavior of travel in Kalasin 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 39.9% and 24.6% of total trips,
respectively. Urban passengers choose travel mode of motorcycle most (53.2%). Other
modes are private car (28.3%), public transport (12.8%), school bus (0.3%), and bicycle
and tricycle (54%).

Number of trips having origin and destination within master plan area is
approximately 56,800 PCU per day. Most of them (66.7%) are traveling out off the city
whereas the volume of pass-through trips is about 25.4% and trips generated within

Kalasin Master Plan area is 7.9%.

7.1.4 Cargo and load capacity

Volume of cargo and load capacity mostly is agricultural products
(42.4%), manufacturing products (31.5%), construction material (16.2%), and others
(9.9%). According to the survey of load capacity, about 48.7% of freight trucks do not
carry any load whereas the others with load account for 51.3% with 3.8% for 4 load
capacity, 4.3% for 7z load capacity, 3.0 % for % load capacity, and 40.2% for full load
capacity.

Total freight transport of Kalasin is 39,700 tons/day. About 58.9% is the
freight transport within Kalasin Master Plan area, and 41.1% is freight transport that
passes through the city. Volume of cargo transported within study area is shown in

Figure 7.1-1.
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Figure 7.1-1 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 10 zones. Zone 1- 6 are the area

within Kalasin Master Plan area whereas zone 7-10 are the area outside master plan
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area. The result indicates that, in 2006 the total trips during morning rush hour are
approximately 13,400 veh.hr. Moreover, the maximum travel between group 1 (zone 1-6)

and group 2 (zone 7-10) is 2,500 veh/hr.

500 1000 2000

WFmamsaun
i 8 (Fu-308UMT8/31.)

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 51,333 veh-km. with 1,398 veh-hr. The V/C ratio within study area is

0.29 with average speed of travel of 36 km/hr.

7.3.3 Future travel demand
Total trips in 2006 are 13,430 cars per hour. The growth rate of travel
demand is expected to be 2.91% and 2.89% in 2011 and 2016 respectively. In 2016, it

is expected that total trips will be 17,872 veh/hr.

7.4 Traffic and transport projects
7.4.1  Conclusion of proposed projects
According to the analysis of ftraffic and transport condition and
evaluating mid-term and long-term projects, the results are shown in Figure 7.4-1, 7.4-2,

and 7.4-3 as follow:
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Figure 7.4-1 All proposed projects
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Figure 7.4-2 Proposed projects in 2011
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Figure 7.4-3 Proposed projects in 2016
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7.4.2 Evaluation of proposed projects

Recently, V/C within study area is 0.29 and the average speed of travel is
36.7 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 0.32 and 0.38 respectively. The average
speed will decrease to 35.0 and 32.9 km/hr respectively.

With proposed projects, in 2011 and 2016, traffic condition within study area
will be improved and V/C will decrease to 10.5% and 21.1% correspondingly. The average
speed of travel within study area will increase by 6.8% and 6.7% in 2011 and 2016

respectively, and the time of travel will decrease by 7.0% and 6.7%.

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 of 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 64.21 N/A
Economic

EIRR N/A 15.5% N/A
Efficiency

B/C ratio N/A 1.21 N/A

VKT (PCU-KM) 67,808 67,489 -0.47
Environment

VHT (PCU-HR) 2,064 1,925 -6.73

% Auto share 82.3 81.1 -1.46
Livable streets

% Other share 17.7 18.9 6.78

VKT in master plan area (PCU-KM) 33,538 33,227 -0.93

VKT outside master plan area (PCU-KM) | 34,270 34,262 -0.02
Safety

Speed in master plan area (KM-HR) 25.45 26.99 6.05

Speed outside master plan area (KM-HR) | 45.94 49.37 7.47

Master plan area (SQ.KM) 52.80 N/A
Equity and | Length of major and minors roads/area 2.95 3.32 1244
social inclusion Length of public transport system/area 1.27 1.36 7.48

Length of bike route (KM) - 15 N/A

Employment (persons) 23,478 N/A
Economic

V/C Ratio 0.38 0.30 -21.19
growth

Persons-trips 148,958 N/A

Total population 47,782 N/A
Intergenerational

VKT/population (PCU-KM/POP) 1.42 1.41 -0.47
equity

VHT/population (PCU-KM/POP) 2.59 2.42 -6.73

Traffic and Transportation Master Plan Study for Regional Cities: The Kalasin Province
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8. Traffic and Transport Master Plan for Kalasin Province

As the results of the analysis and planning of traffic and transport system for Kalasin,
including the determination of the principles of functional road hierarchy classification,
sustainable transport development, livable cities and the vision of the development of the
Kalasin City, the consulting team has proposed the Kalasin Traffic and Transport Master
Plan for the Kalasin 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 (2011-2015), 6-10 years

Kalasin 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 Kalasin Province
Summary Report
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The total amount of budget needed is approximately 2,649.91 million baht. The
total budget of each project group divided by terms is shown in the Table 8-1 and
information regarding to budget for each project is shown in Table 8-2. The summary of all

projects, listing in priority, are presented in Figure 8-1, Figure 8-2, and Figure 8-3 as follows:

Table 8-1 Kalasin 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 plan 33.95 39.00 - 72.95

(2) Traffic safety and environment plan 48.30 5720 4200 147 50

(3) Road network development plan
- 298.99 353.02 652.01

(4) Sustainable transport development plan

44.00 18.00 30.00 92.00

(5) Traffic system and equipment maintenance
plan 13.00 19.50 32.50 65.00

(6) Traffic knowledge, information, and campaign | 19.89 15.34 24.73 59.95
development plan

(7) Infrastructure and transport system 612.50 27500 _ 88750
development plan for commerce and
investment

51.00 137.00 115.00 303.00

(8) Tourist attraction and Safety development
10.00 - 360.00 370.00
plan

(9) Cross-border transport network development

plan

832.64 860.03 957.25 2649.91
Total

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



Table 8-2 Information regarding to budget for each project

Project | Project Name of project Budget Conducting Year

Group | Item (Million Baht) 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
1 1 Installation of ATC system 39.00 19.00 20.00
1 2 Installation of ITS at intersection on Bypass. 8.20 0.20 8.00
1 3 Study on construction of off-street parking 0.25 025
1 4 Traffic management at roundabouts 20.00 10.00 10.00
1 5 Prohibited parking during rush hour 3.00 1.50 1.50
1 6 Study on traffic management on commercial center of Kalasin 2.00 2.00
1 7 Improvement of traffic light at Kalasin Pittayasai Intersection 0.50 0.50
2 1 Procuring sufficient equipment for enforcing traffic regulations and laws compliance. 12.00 3.00 3.00 2.00 2.00 2.00
2 2 Procuring sufficient equipment for monitoring vehicle conditions and inspecting environmental quality on street. 5.00 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
2 3 Establishing a responsible unit for investigating causes of traffic accidents 10.00 2.50 2.50 2.50 2.50
2 4 Creating the traffic-accident data system (GIS) at provincial level 5.00 1.00 0.80 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
2 5 JHigh speed detecting 5.00 050 0.50 0.50 050 050 0.50 0.50 0.50 050 0.50
2 6 Improving the annual vehicle examination service 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 7 Jlmproving and developing the emergency medical service 50.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
2 g JRoad safety audit 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 9 Improvement of pedestrian crossing in front of schools 20.00 4.00 4.00 4.00 4.00 4.00
2 10 JLandscape improvement along Kud Yang Samakkhee Rd. 5.00 3.00 2.00
) 11 |Establishing a responsible unit for remedial treatment at black spots 15.50 3.00 3.50 3.00 3.00 3.00
3 1 Improvement and increase standard of road network (Mid-term plan) 130.94 34.10 50.00 46.84
3 2 Construction of road network indicated in Kalasin Master Plan (Mid-term plan) 168.05 96.58 36.20 3527
3 3 Construction of road network indicated in Kalasin Master Plan (Long-term plan) 353.02 81.36 66.83 82.29 59.42 63.12
4 1 Improving public transport services 22.00 2.00 20.00
4 2 Developing the school bus project within Kalasin City 2.00 1.00 1.00
4 3 Study on the linkage of all traveling modes 3.00 3.00
4 4 Rental bikes for students 5.00 5.00
4 5 Developing the network of green open space, pedestrians, and bike routes 60.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00
5 1 Installing appropriate traffic warning and control signs in accordance with traffic engineering disciplines 25.00 250 2.50 2.50 2.50 250 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 pedestrian crossing at crossing strips and overpass 2.00 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
6 2 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 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 Campaigning for DUI (Driving Under Influence) / DWI (Driving While Intoxicated) 20.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
6 5 Campaigning for traffic accident prevention 1.50 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
6 6 Enforcing and inspecting the violation of traffic regulations 10.50 5.00 5.00 0.50
6 7 [Training on "Road Safety Audit, RSA and Black Spot Treatment” 055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055 0.055
6 8 Training on "Road Safety Perception Education and Enforcement” 540 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.54
7 1 Improvement of Route 213 (Kalasin-Somdej) and construction of Route 213 to 4-lanes street 875.00 300.00 300.00 275.00
7 2 Study on the construction of new depot outside the city 2.50 2.50
7 3 Improvement of bus terminal 10.00 5.00 5.00
8 1 Campaigning for touring routes within Kalasin Province 10.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 2 Improvement of touring routes in Kalasin Province 120.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
38 3 Feasibility study on development of historic district as a new cultural tourism 17.00 1.00 1.00 5.00 5.00 5.00
8 4 Cultural tourism route 25.00 5.00 5.00 5.00 5.00 5.00
3 5 Landscape improvement along symbolic routes of Kalasin 30.00 6.00 6.00 6.00 6.00 6.00
8 6  JStudy on Kang Don Klang Land Use Master Plan 101.00 1.00 20.00 15.00 15.00 15.00 15.00 20.00
9 1 Study on the construction of new railroad (Khon Kaen — Kalasin — Mukdahan) 10.00 10.00
9 2 |Construction of the extension of bypass 360.00 2.00 3.00 115.00 120.00 120.00

Total budget according to the master plan 2,649.91 410.40 42225 492.53 186.55 180.96 137.21 123.68 256.14 21827 221.97
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Figure 8-1 Diagram of Kalasin's traffic and transport projects
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Figure 8-2 Concept of Kalasin’s traffic and transport development plan (Cont.)
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