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LETTER OF TRANSMITTAL
March 20, 1985

- His Excellency Mr. Keisuke Arita

President - .

The Japan International Cooperation Agency
Shinjuku Mitsui Building

Nishi Shinjuku 2-1

Shinjuku-ku, Tokyo

Japan o

Dear Mr. President:

We have honor to submit to you our final report on-the Subregional Study of the Upper Southem
Part of Thailand. It is our great pleasure to note that this assignment has been completed through

the close cooperation between two governments of Japan and Thailand.

The report was prepared d'u'ring the past two years by the study team organized by the consortium
of the International De'velopmen't Center of -Japén and the Pacific Consuliants lnterllational Co.
Ltd., and headed by Dr. Masahiko Honjo, the Team Leadier. ‘It comprises seven volumes', i.c.
Vol.1 'Méstrer Plan; Vol.2 Transportation;= Vol.3 Urban Development; Vol.4 Industry; Vol.S

Energy; Vol.6 Primary Resources ; and Yol.7 Tourism.

In preparing this report, our team be_n'efi'téd a great deal from cooperation éxtended by officials
and experts of JICA and other authorities concerned of the government of Japan. Equally impor-
tant, our team was Supported by the staff from NESDRB and other ministrics of the Royal Thai
Government throughout the stéy of our team in Thailand for nearly 17 months. We also wish to
put on record our sincere gratitude to the wide ranging discussions over the proposals contained in
the draft final fépor_t at the National S_eminar of the Upper South Development Policies and Pro-

grams held in Thailand on January 25 and 26, 1985.

We wish to add that we sincerely hope this report will provide an important basis for planning and

implementing the development of the Upper Southern Part of Thailand.

Yours truly,

’ /’ 5// . -
. (,_,{/-rp—-\- = R B A S,
Saburo Kawai

President

International Development Center of Japan






CONTENTS

VOLUME 2 - TRANSPORTATION

SUMMARY ... ... e ERTUE A
TRANSPORTATIONAL SITUATIONS OF SOUTH........\.... FO S
2.1 . HISTORICAL DEVELOPMENT OF SOUTH .................... S
2. 00 Location of South . ... e e
2.1.2  Historical Development of Ty 'mSportatxon ......................

22 CARGO FLOW OF SOUTH ....... e
2.3 TRANSPORTATION INFRASTRUCTURE OF SOUTH ... .............
~ PRESENT TRANSPORTATIONAL SITUATIONS OF UPPER SOUTH ..........
3.0 ROAD o
32 RAILWAY ... . i, S
33  SEA TRANSPORT ........... e
34 AIR TRANSPORT .. ........ooviiiiinaiini s, RO P
3.5  PROBLEMS OF EXISTING TRANSPORTATION SYSTEM .............
TRANSPORTATION DEMAND FORECAST .. .. ..o,
4.1 PRESENT TRANSPORTATION DEMAND ................ [
© 4.0 Cargo Transportation ... ... ...ttt e

- 4,12 - Passenger Transportation . ......... . e

4.2 - FUTURE TRANSPORTATION DEMAND ...........................
42.1  Cargo Transportation ... ... . ... ... . L e

4.2.2 Passenger Transportation ... ... ... ... .. .

STRATEGIES AND MAJOR'PROJECTS FOR TRANSPORTATION
DEVELOPMENT . ..
5.1  TRANSPORTATION DEVELOPMENT STRATEGIES .. ....oovovnn. ..
5.1.1" Considerations on Transportation Demand and Supply ............
5.1.2  Strategies for Transportation Development . ....................
5.1.3 Phasing of Transportation Development . .. ... ... ... ..., .. ...
5.2 EAST-WEST LINK ... e e
5.2.1 Traffic Demand FOrecast .. ... .. .u.un oo
5.2.2  Roles and Functions of East-West Link ........................
5.2.3 Developmentof East-West Road Link .........................
5.2.4  Development of East- West Rail Link ... .. [
5.2.5 - Preliminary Evaluation ....... .. e e
5.3 PORT DEVELOPMENT ................. et
5.3.1 Upper South in the International Shipping Environment ... ........
5.3.2 Khanom Deep Scaport . .. ... ...
53.3 Phuket Deep Seaport .. ..ot
534 Kantang Port . ...t e e e e a e

Page -

50



6. CONDITIONS FOR IMPLEMENTATION ...\ ... ... i e 129
6.1 EAST-WEST ROAD LINK . ................ e e 129
6.2 BAST-WEST-RAILTINK ............. ST e e e, 130
63  INTERNATIONAL PORT DEVELOPMENT . ...\ l...ioaivnniineeonnn 132,

7. TELECOMMUNICATIONS (TELEPHONE) ........ i e eena.. I35
7.1 . BXISTING SITUATIONS ............ .. SR e Ceee.. 135
7.2 DEVELOPMENT PROGRAMS ......... e 138
73 FUTURE REQUIREMENT . .. .oniiiy ooy e e 142

ANNEX T TERMS OF REFERENCE FOR PROPOSED FEASIBILITY ‘STUDIES

ANNEX IT TECHNICAL PAPER

— 1 =



2.1

31

32

3.3

34

4.1

42

43

4.5
4.6

5.1
5.2
5.3

5.4
5.5

56

5.7
3.8
59

5.10

5011
5.12

'5.13
5.14
5.15
5.16
5.17
5.18
5.19
7.1
7.2

7.3

44

TABLES |

Gdéds Trhns’i)’oftation of South in 19'81_ S SR e I

'Ihghway Length in Upper South ................ e i e . ..

Bus Service _R_el_a_ted_to Upper Sovith . ........... S S

Cargo H_andﬁn_'g Volume in 1981 ..... S S e SRR
_ Nulhb’er b’f Air"PaSSenge'rS AP C N T

C'ugo ODTable in 1980....-.-.'.'. e s e o .' .......
CalgoODTablem 1980.._:_..._ ............

Cargo OD Table in 2000 ... .. ...... e A PP S <L

Person Tnp by Remdents (Generation) . . ... ..., PR S e
Person Trip by Non Residents (Generation) . .. ......... e e
Passenge10])Tablem2000....................-.,, ............. P

Cargo Transportatlon on Last—West Lmk B T T, P e e

Export through Phuket Deep Seaport from the Westem Regmn B
Inter Reglonal/Plovmc]aI Passenger T1 ansportation on East-West Link '

.(WlthR-ulway)..'..._.i.'r.'..-..- ................ e AP

Trampmtatlon Demand on East-West Link .. ....... e e
Vehicle Traffic on East-West Road Link in 2000 ............ i
Geometr;c De&gn Standard ..... e T S
Pavement Stracture .............. S e SR Ceea
Quality of Bridges ... .. ......... e i e i e

Unit Price List .. ... ... [T '

Comtructlon Cost of East- West Road Link- . ... ..o, .. [N
Constructlon Cost of East- West RailLink . .............. [P .
Purchasing Expense for Rolhng Stock by 2000 .......... e e
Total Operating Cost of East- West Lmk ..... e
Economic Cost and Benefit Compa_nson e [ N
Comparison between East Don Sak and South Khanom . .....................
Construction Cost of Khanom Deep Seaport ......... S ..

Economic Costand Benefit of Khanom Deep Seaport ..... e e

Cargo Handling Volume_of Phuket Deep Seaport in 2000 . ...
Cargo Handling Volume at Kantang Port ..................... P

Slipi)lleemaﬁd of Telephon'é:Servit,es in Upper South ............ S o
ECOHO!’HIC Development Project of TOT 1984--1988 .
(Number of Line Capacity to Be Added).. ... ..o ... O S P

Economic Development PrOJect of TOT 19841988 . ........ e _

— il —

Page
15
2

3

27
30

37
44
46
47
48

60
63



2.1
2.2

3.1

4.1
4.2
43
4.4

5.1
5.2
5.3
5.4
55
5.6
5.7

5.8
5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
519
5.20
5.21
5.22
5.23
5.24
5.25
5.26
5.27
528
5.29

7.1
7.2
7.3

FIGURES

Page
Location of South .. oo EEERREERRES 10
Transportation Network in 1962 and 1981 Compared « ..o v 13
Existing Transportation Network of Upper South ..... e 21
Cargo Flow in 1980 — All Commodities, All Modes — ..o . 35
Passenger Flow in 1980 — All Modes — .. ........ e 38
Cargo Flow in 2000 — All Commodities, All ModES — o v e e e Lo45
Passenger Flow in 2000 — AllModes - ... voinnn e 49
Transportation Demand and Supply ... ..o .o sl
Transportation Development Strategies for Upper South ... .. e 56
Traffic Demand on East-West Rail Link in 2000 .. ... ..ot 71
chuired Number of Freight Trainsin 2000 . ... ... oo 72
Required Number of Passenger Trains in 2000 . ... ... 72
Energy Efficiency Comparison among Transportation Modes ...... ... 15
(1) East-West Road LINK ... ..o 81
(2) BLast-West Rail Link ... ... .o 81
Typical Cross Section for Two Lane Road .. ... ... e 83
Typical Cross Section for Four Lane Road (New Construction) . .......... ... .. 83
Typical Cross Section for Four Land Road (Widening) ...................... 83
Typical Cross Section of Bridges .. ... ..o 84
-Typical Cross Section on Nortnal Soil Condition (Rail Link) . ................. 91
Typical Cross Section on Soft Ground (Rail Link} .. ... .......... PR 91
' Typicé[ Cross Section in Cutting (Rail Link) . ... ... ... .. ... ... . . ... 91
Track Layout of Intermediate Station ... ... . ... ... ... . . . .. ... .. 92
Track Layout of Phuket Station . ... ... ... .. ... . . 92
Development Phasing of East-West Limk . ... .. ... ... ... ... . ... . ... 97
Procedure to Estimate Economic Operating Cost for Alternatives .. ............ 98
Internationat Shipping Route and Ports on Malay Peninsuda .. ... ... ... .. 104
Port Layout of Khanom Deep Seaport .. . ... . ........ e e il
Port Layout and Phasing of Khanom Deep Seaport . ... ... ... ... . ... ..... 112
Steel Sheet Pile Type Quaywalt (<10.0m) . .. ... .. ... ... .. ... ............ 113
Rubble Mound Type Revelment ... .. .. 113
Rubble Mound Type Training Jetty ... ... e 113
Impagt of Port on Regional Economy .. ... ... . 116
Port Layout of Phuket Déep Seaport for the First Stage . ... ... ........... .. 122
Port Layout of Phiuket Deep Seaportin 2000 ............ .. . ... . T, 123
Channelof Kantang Port ... ... ... . o 127
Channel Near Kantang Porl . ... ... .. ... ... . ... . .. . . . . . . . .. . .. ... 28
Telephone Neiwork to South . .......... .. .. ... .. . .. . .
Telephone Service Area in Upper South by 1988 ... ... . .. ii?
Comparison between Conventional System and Digital Network System .. ... ... . 142

— iy —



| SUMMARY

: __Transpmtatlon system of the South has been developed in the o:del of s¢a tlanspmt
E 1a1]w1y, road and alr tr’msport Sea t1 ansport was the on]y avaliable tr ansport'ttlon
‘means to. connect the South with Bangkok and-outside world unttl 1922 when the _
' Southern Ratlway Line was connected with the Fedet al Maiay State Rallway System _
_-.The Southern Lme had development mfiucnce on sich ml'md cmes as Phun th,
:-'-_-:-Thttng bong, Phatthalung and Hat Yai. Raﬂway monopollzed mland tr anspmtatlon
tuntll the mld 1960s when hlghway develonment started to be accelerated Through the
"_toad dcvel()pment duung_ the past two_decades, the areas Wh_]Ch _used to be unaccessi- _
" ble. Were_-tu_tne_d-i_nto 'fa_tm land, and human settlements were developed along the ‘

'roa'd' Road: de\'f'ei'opment was very useful to, prmnote the regional det*elomnent by

enlargmg the area for cconomic activities as well as providing flexible transportation

means to canry products to market.

. In the course of transportatlon development in the past intermodal relatlonshtp of the

South was dlastlcally changed ‘roles and- functions whlch wc1e pr ewously performed

by sca and rail. transpmt wele gradually taken over by 101(:1 transport At present, 70

' percent of cargo transportatton from- the Sonth to BanOkok depends on road

transport, 25 percent on railway and five percent on sea transport, while, for the op-

posite direction, 50 percent o_n'road_, 30 percent on railway and 20 percent on sea

_t_ran'spol't; Broadly speeking,'sea transport is used only for carrying oil and fuel from

Bangkok to :the South. Taking account of the distance of 600 to 1,000 kilometers bet-

ween'the South and Bangkok, transportation deifelopm'ent should be'we]l-

. coordmated among available transp01tat10n means in such a way to make best use of

their respective advantages; road transport has great advantages in rather short

distance transportation mainly due to ﬂex1ble transportation in terms of lot size and

. timing, while railway and sea transport have supcriority in long haul and bulk

transportation particnlarly in.terms of cost saving.

-The Upper South is_proposed_ to be developed' in conjunction with the country’s

devel()pment strategies toward _intemationalization, seaboard industrial development

and decentralization of Bangkok, based on the locational as well as resource advan-

‘tages of the subregion. Transportation development at the earliest possible stage will

greatly coniribute to achieving these goals while expanded cconomic bases will pro-
duce grounds for fnrthcr transportation development. Transportation demand of the

Upper South in 2000 is estimated at 3.4 times as much as that in 1980 for cargo

“transportation and 2.4 times for passenger transportation; annuai cargo iransporia-

tion demand will increase from 4.7 million tons in 1980 to 16.2 mii}ion tons in 2000,

—f -
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and annual passenger transportation demand from 37.8 million trips in 1980 to 92,1

million trips in 2000, Accelerated transportation development will tend to increase the

future demand through inducement effect, and decelerated transportation develop-

menl vice versa.

“Transportation developmenf of the Uppet South is proposed to be promoted based

-on the following strategies, in view of the overall development strategy of the Upper

South, inter-moclal coordination and expected future transportation demand.

To make best use of Phuket Decp Seaport toward internationaliza- tion by promoting
international trade between the country and the western situated countries. Good in-
land access to the port is essential conditions for this purpose, not only from im-

inediate hinterland within the South but also from Bangkok.

To establish FEast-West Link connecting Phuket with Surat Thani for linking the
Phuket and Andaman coastal economy more closely with the mainstay of the na-
tional economy being in Bangkok, and unifying economies of the Upper South at
western and easternt sides. Development of East-West Link will accord with the
strategy mentioned in (1) above. On top of highway development, railway extension
to Phuket could be an alternative development, particularly from the viewpoint of

linking Phuket with Bangkok.

To develop an international port in South Khanom toward internationalization and
industrialization. Khanom Deep Seaport is expected to support the economic
development of the Upper South through the retrenchment of inland transportation
cost for exporting natural resources and related products, and through providing an

excellent site for seaboard industrial development along the Gulf of Thailand coast.

To develop a highway link between Krabi and Surat Thani for vitalizing Krabi

economy and supporting the agricultural development of the Central Lowland
inbetween.

To develop a ferry link between Phuket and Krabi for lessening the locational con-
straints of the Phukct Island and for promoting socio-economic relationship between

Phuket and Krabi/the Lower South. Krabi will become an important transportation
node on the west coasl.

To develop coastal shipping network between Phuket Deep Seaport and Krabi/Kan-

tang Ports for ensuring casy access to international market from Krabi and Kantang

-
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Channel dredging to Krabi and Kantang Ports becomes necessary to accommodate
vessels of 600 to 1,000 dead weight tons (DWT).

To improve Phuket International Airport for p_romo'ting tourism and supporting
Phuket Airport Industrial Estale which is proposed to be located at the north boun-

dary of thc airport.
Of the above-mentioned strategies, Basi-West Link and Khanom Deep Seaport are
considered most strategic to the development of the Upper South in terms of develop-

ment effects and investment amouni required.

East-West Link

Roles and functions required for the development of East-West Link can be ar-

ticulated as follows:

To improve and develop the transportation network in the hinterland of Phuket Deep
Seaport, especially from the viewpoint of heavy vehicle traffic, so as to retrench the

inland transportation cost to the port.

To provide better and efficient transporiation nctwork beiween Swvat Thani and
Phuket for attaining interactive economic development of the two growth poles and

the area inbetween.

To facilitate cargo transportation from Bangkok and other regions to Phuket Deep
Seaport which is an alternatc gateway to the western situated countries fo

Bangkok/Laem Chabang Ports.

To provide energy saving transportation means between Bangkok and provinces on
the Andaman Sea Coast to cope with the increasing transportation demand of both

cargo and passenger.

To provide additional capacity to the existing and programmed transportation net-
work between Surat Thani and Phuket to cope with the future increase of traffic

demand.

In view of the comparative advantages of road and railway transport, road transport

has its advantages in (1), (2) and (5) above, while railway does in (3) and (4) above.



Traffic demand on East-West Link is cstimated at 7,000 vehicles per day in 2000 in

terms of passenger car unit and expected to be 9,400 vehicles in 2003, when traflic

flow will be greatly disturbed by the capacity const raint of two lanc highway.
as the comparative advantages of road

Taking

account of the future traffic increase as well
and railway transport, two alicrnative cases are established for ihe development of

East-West Link; railway with improved two lane highway, and four lane highway.

East-West Road Link is designed based on the standard of primary national highway,
by paying attention to make use of the existing and programmed highway network to
4 maximum extent. Total length of the link amounts to 224 kilometers, of which new
construction scction accounts for 88 kilometers and improvement section for 136
kilometers. Major sections for new construction are composed of Surat Thani-Route
41 (18 kilometers), Route 41 - Phanom (47 kilometers) along Khiri Ratthanikhom
Railway Spur Line, and Phuket New Bridee (15 kilometers). Const ruction cost of the
two fane highway is estimated at 1,382 million baht and that of the four lane highway

at 3,007 million baht.

East-West Rail Link is designed based on the standard applied 1o Chachoengsao-
Sattahip Rail Link. The cxisting Khiri Ratthanikhom Spur Line is planned to be cx-
tended to Phuket Deep Seaport mostly in parallel with the road link. Total length of
the link amounts to 201 kilometers from Ban Thung Pho Junction to Phuket Deep
Seaport and the length of new extension amounts to 170 kilometers. Annual transpor-
tation demand on the link is estimated at 1.4 million tons and 1.2 million passengers in
2000. Construction cost will amount to 1,442 million baht and puirchasing cosi of roll-

ing stocks to 1,291 million baht by the year 2000.

Preliminary economic evaluation was performed from the viewpoint of the expected
economic benefit produced by East-West Link. Geonomic benefit is confined to the
saving on operating cost of transportation means to carry cargocs and passengers.
Internal rates of return are calculated at 18.4 percent for Alternative 1 (railway with
two lanc highway) and 11.1 percent for Alternative 2 (four lanc highway} on the
premises that construction works would be completed by 1994, and that the ;Sl‘ojecl
life would be 25 years, starting from 1995. Economic benefit produced by Alternative
1 consists mostly of the encrgy saving through the diversion from highway Lo railway
of the transportation demand between the Upper South and Bangkok, while
economic benefit produced by Alternative 2 consists of the cnergy saving through the
smooth traffic flow on East-West Road Link. The internal rate of return of Alter-
native 2 will be improved if a phasing program (o add two lanes afterwards to the

original two lane highway is applied in accordance with future increase of traffic

—
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demand.

As to Alternative 1, it is recomunended that the development of road link should
precede the development of rail link. Road link can accommodate a variety of
transportation demand from short to long distance trips. Rail link will play an impor-
tant role when long haul and bﬁlk transportation demand reaches a substational
volume. Railway system of the Southern Line needs further improvement to support
East-West Link. |

Khanom Deep Scaport

The functions required for Khanom Deep Seaport arc enumerated as follows :

To retrench relay transportation cost of primary producis of the subregion (0
Bangkok (650 kilometers) and Songkhla (300 kilometers) for realizing more com-

petitive prices in the international market.

To facilitate the export of manufactured products from inland industrial estates
without recourse to transshipment io Rangkok/Songkhla, thus enhancing the
possibility of relocating and attracting secondary industries from Bangkok to the Up-

per South.

To prepare the space for integrated development of port facilities and industrial sites

for Iar'ge scale industrial growth in the long run.

On the east coast,Songkhla Deep Seaport is scheduled (o be completed by the end of
the Fifth Five-Year Plan period. This port is expected to further promote the regional
development of Hat Yai/Songkhla as well as to retrench inland transportation cost of
primary exporting products. Though Songkhla Deep Seaport will contribute to saving
inland transportation cost of primary exporting products of Surat Thani to some ex-
tent, the port will have little effect on regional development of Surat Thani. For the
development of the subregion, it is necessary to construct an international port. An
average distance of 300 kilometers observed between major ports on the Malay Penin-

sula can provide an important rationale for cstablishing another international port.
Necessary conditions for the international port are enumerated as follows :

To be able to accommodate ocean going vessels of at least 15,000 DWT, taking ac-

count of the vessel size operated between Singapore and Bangkok.

-5~
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To keep the necessary deviation from international shipping route to the minimum

and to ensure the easy maneuverability of ocean going vessels.

To keep easy the construction and maintenance work including water channel from

the viewpoint of investment cost and construction technology.
X

To have enough space adjacent to the port area for the integral development of port

and industry in the long run.

To minimize the environmental destruction which is expected to be caused by port

construction, channel dredging and vessel operations.

South Khanom is the best location in view of the above conditions.

Cargo handling volume of Khanom Deep Scaport is estimated at 823,00 tons in the
year 2000. Major cargoes expected to be handled are 379,000 tons of rubber, 200,000
tons of gypsum and 244,000 tons of manufactured and miscellaneous products. In
case some large scale industries arc located at the area adjacent to deep seaport area in
the long run, handling volume of materials and products will reach a more substantial

volume.

Major port facilities required for the year 2000 will be four berths with minus 10 meter
depth and 180 meter length each for accommodating ocean-going vessels, one berth
with minus six meter depth and 80 meter length for possible coastal shipping with
Eastern Seaboard and Songkhla, water channel with minus 10 meter depth, 2.4
kilometer length and 120 meter width, and turning basin with a diameter of 360
meters. Construction cost including floating crafts and cargo handling equipment js
estimated at 1,020 million baht. The components of the first stage construction are
one berth for ocean-going vessels, one berth for the coastal shipping, water channel

and turning basin.

The effects of port development appear interdependently in many forms including
reduction in transportation cost, increases in employment opportunities, regional in-
dustrialization and so on. Preliminary economic evaluation was performed based
solely on the effect of inland transportation cost reduction. Internal rate of return of
the project is estimated at 11,3 percent, net present value at minus 29 million baht at a
discount rate of 12 percent and benefit cost ratio at 0.95 at the same discount rate. .
Judging from these indicators, this project is considered to yield appropriate benefit

of reductions in infand transportation cost 1o the extent that the investment will pro-

— 6 —



duce the return almost eguivalent to an opportunity interest rate,

It will very necessary to coordinate the development schedule of Khanom Deep
Seaport with that of Songkhla Deep Seaport. From the viewpoint of subregional
“development diffusion, it will be beiter to start the first stage construction of this port
t.han to procced to the consecutive expansion of Songkhla Deep Seaport, after its

completion of the first stage construction,






2.1

2.1.1

2.1.2

TRANSP.ORTATION'AL SITUATIONS OF SOUTH

HISTORICAL DEVELOPMENT OF SOUTH
Location of South

The South is situated on the upper part of the Malay Peninsula extending from

‘Chumphon (about 10.5]N) to Sungai Kolok (about 6.0N). The length covered by the

i‘egi_oﬁ_' amounts to 592 kilometers-and the width to 232 kilometers. The total area is
about 70,200 square kilometers. The South faces to the Gulf of Thailand on the east

and to the Andaman Sea on the west.

The South is situated at a-Strétegic pbhit fromm the aspect of intél_'riéltional navigation.
Most of the ocean going vessels which make voyages between Southeast Asia and the
western situated countries approach to the peninsula so as to pass through the Strait

of Malacca.

The South is located very closely to Malaysia, Singapore and Indonesia. Songkhla is

_loc'ated at a distance _df 170 kilometers from Penang, 410 kilometers from Kuala Lum-

pu_r, 420 kilometers from Medan and 690 kilometers from Singapore while it is located

- at a distance of 700 kilometers from Bangkok i terms of direct distance. Surat Thani,

at a distance of 520 kilométers frdin_Bangkok, is _locatéd at 390 kilometers from
Penang, 590 kilometers from Medan, 640 kilometérs from Kuala Lumper and 920

kilometers from Singapore. Location of the South is illustrated in Fig. 2.1.
Historical ﬂevelopment of Transportation

The oldest means of transport connecting the South with Bangkok and the outside
world was coastal and overseas navigation. The east coast ports such as Songkhla and
Nakhon Si Thammarat directed their interest towards Bangkok, Singapore and the
Far East countries, whereas the west coast ports such as Phuket and Kantang kept in
close contact with Penang and Singapore, particularly after it became one of the most

important transshipmént points of the area,

The coastal ports were de?eloped under privatre initiative to serve the local fishing in-
dustry and the domestic trade between isolated settlements at a time when land
transport was not established. Most of the coastal ports in the South are riverine ports
with severe draft restrictions at the entrance of the channel. Frequent maintenance

dredging is required to combat siltation from river borne and littoral source. Further-

— 9
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more, the more exposed ports on the east coast are nsually closed to navigation at the
height of the north-east monsoon season, These featurcs present serious constraints
to further development of the ports and make it very costly to construct ports capable
of allowing larger size of vessels to work alongside berths. At this time, these isolated
settlements functioned as a base for collecting and despatching natural pro-
ducts/resources of the area without particular relationship among the neighbouring

settlements.

- The modern breakthrough in land transportation was brought in the South in 1903,
when a new railway line was opencd between Bangkok and Phetchaburi over a
distance of 152 kilometers. The Southern Linc was connected with the Federal Malay
State Railway System in 1922, when the total length of the Southern Line including

~ four branch lines amounted to 1,346 kilomcters with meter-gauge single line. The
alignment of the trunk railway makes use of the coastal plain down to Surat Thani
and then follows the intermountain plain further south to Thung Song: Here, the line
to Trang and the porl of Kantang branches off while the trunk line crosses the

Nakhon Range towards the east 1o reach the coastal plain again. Then, the Nakhon Si .

‘Thammarat branch makes its wajf north and main line continues to Hat Yai. The
railway served as an up-to-date means of transport for the South which, for a con-

siderable number of decades, kept its monopoly in land transport.

The South was connected to Bangkok through the railway, and inland settlements

such as Phun Phin, Thung Song and Hat Yai weie developed along the corridor.

- Road construction became parts of government’s policy only after 1936, but on the
peninsula, the local administrators have already started to construct roads to serve tin
mining and, later, rubber planting areas. These roads, mainly of low standard, form-
ed first a feeder network for the newly built railway. These roads were sieadily im-
proved and extended to form the main north-south highway, Route 4, which followed
the east coast of the peninsula just in parallel with the Southern Railway Line from
Bangkok to Chumphon. At Chumphon it crosses the peninsula to the west and ex-
tends along the Burmesc border and west coast as far as up to Trang where it crosses
to Phatthalung, extends along the castern side of the isthmus and branches south at
Hat Yai to the Malaysian border. Through the development of Route 4, settlements
on the west coast were connected to Bangkok as well as to the neighbouring set-

tlements on the west coast.

During recent 20 years, new highways were vigorously constructed and steadily im-

proved to higher levels of standard. An east-west link between Surat Thani and Takua
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2,2

-and. another. notth- south link in the centlal area between L

Pa was completed with dSphal[iC surface in 1968, followed by complction of a north-

south link between Surat Thani and Nakhon Si Thflmmarat along the east cost in 1977 .
ang Suang and Ph'\t-'

thalung in 1978 It can be sald that, Route 41 perletratmg the centr al part of the pemn-
sula for med an all weather hlghway netwmk to connect cvery southern province with

Bangkok as well as with each other, without long distant ‘detouri mg

Development of lnghway netwoxk in the South snmulated thc estabilshmcnt of inland
settlements at major junctions and expanded the accessible land for new cultivation.

Development of transportanon-nctwork in the South is schcmatlcally shown_ in Fig.

2.2,

In accordance with the improvement of transportation system, the economy of the

- South has been diversified and aclivated and the sphere of the people’s activity has

also been cxpanded. Through these changes, transportation demand of industry and
people has been varied in terms of quantity and quality. Transportation means are

evaluated by users from the viewpoint of tr_ansportat_ion cost, travelling time, punc-

- tuality; confortableﬁess and so forth. Concentrated investment on highways has at-

tained. the superiority of road transport to railway and ship transport, which are en-

forced to be lefi behind of the recent requirement of the transportation demand.

In 1971, the domest'ic'-airline, namely, Thai Airways provided air traﬁspbrt services
from Bangkok to Phuket, _Traué,’ Soilgkhla and Pattani, Songkhla Ai,rp_()rt;_ howevér,
was closed in 1972 when the new intcrnational airport at Hat Yai was opeﬁed to traf-
fic. Two airports, Narathiwat and Sural Thani were added to the air transport net-
work afterwards. During the period from 1972 to 1982, total _ndmber of air paésengers
of the South increased from 45,000 persohs in 1972 to 447,000 in 1982, the growth rate

being 25.8 percent per annum,
CARGO FLOW OF SOUTH

The South has been set apart from.the rest of the country mainlj due to the long

distance from the capital, the lack of land traHSportatlon during a long period of

history,. the economically different structure in proximity to the Malaysian economy

and so forth. Rubber plantations, coconul growing and tin mining prevali in the
South and these resources have been exported to foreign couniries through lécal
ports.
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“With the advent of land transportation, especially highway, the picture of the South

has considerably been changed from the former times, though the export of resources
io forcign- countries has greal importance to the economy of the South until now,
economic Ielattomhap with B"tngkok has been strengthened. C'n go flow of the South
to and from other regions including Bangkok amounted to 3.8 mllllon tons while ex-
port and import of the South are estimated at 1.5 million fons in 1981. Tlus cstimation
is based on “The Comprchcnswe Development Study of Coastal Shipping in the
Kingdom of Thailand” by J ICA in 1984, Export of rubber and tin as well as imporl of
oil are added o the estimation. T hiS cargo flow shows the increased cconomic rela-

tionship between the South and Bangkok.

Cargo flow of the South with Bangkok and.othcr regions in 1981 is compiled 'foi'__th-e
purpose of outlining the broad image of the South based on three data sources With
rec.lassif.ication of commodity grouping and time adjustment. Data sources are as
shown in Table 2.1. Cargo flow from the South to Bangkok and other regions is
estlmated at 1.5 million tons while cargo flow on the opposite direction is estlmdted at
2.3 million tons in 1981. The South is estimated to have the excessive import of 0.8
million tons. The main commodities transported from the South to Baﬁgkok and
other regions are composed of agricultural and forestry products and those
transported to the South from Bangkok and other regions consist of manufactured

products, petroleum products and agricultural products.

Intermodal share of transportation means is estimated at 69 percent for road, 26 per-
cent for railway and five percent for ship in the cargo flow from the South to
Bangkok and other regions while the share is estimated at 51 percent for road, 28 per-
cent for railway and 21 percent for ship on the opposite direction. Intermodal rela-
tionship is rather different for both directions. Ship is practically used only for
transporting oil and pctroleum products from Bangkok to the South though it used to
play an importam role for transporting various kind of dry cargoes for both direc-
tions. Railway shares about one fourth of transportation demand for both directions,
the volume transported by railway from Bangkok and other regions to the South be-
ing as much as twice of the volume for the opposite direction. Major commodities
transported by railway are rice from other regions to the South and manufactured
products from Bangkok to the South. In contrast to other regjons, it is a conspicuoﬁs
characteristic that oil and petrolewm products are not transported by railway but by
ship.

— 14 -



Table 2.1 GOODS TRANSPORTATION OF SOUTH IN 1981

Unit: 1,000 tons/year

From SOUTH - To SOUTIL
Commodity Mode — _ .
Bangkok  Others ~ Total Bangkok  Others Totat
Agriculture  Road 396.7 31.4 428.1 777 1000 1777
Rail 44 .1 23.8 679 74.4 290.3 364.7
Ship 20 0.0 2.0 129 0.0 12.9
Total 442.8 55.2 498.0 165.0 390.3 - 555.3
Rubber Road 8.4 0.3 3.7 0.1 0.0 0.1
- Rail 54.0 6.9 60.9 4.3 2.3 6.6
Ship 0.0 0.0 0.0 0.0 0.0 0.0
Total 624 7.2 69.6 4.4 2.3 6.7
Iiorest Road 3189 36.6 355.5 2.9 1.4 4.3
Rail 437 22.9 66.6 0.3 0.7 1.0
Ship 04 0.0 0.4 0.0 0.0 0.6
Total 363.0 595 422.5 3.2 2.1 5.3
Petroleum Road 1.1 0.9 2.0 35.6 26.7 62.3
Rail 1.0 0.0 1.0 24.0 00 . 240
Ship 1.8 0.9 2.7 618.0 5.6 623.6
Total 3.9 1.8 5.7 677.6 32.3 709.9
Minerals Road 9.3 4.4 13.7 2.2 33 5.5
Rait 9.7 3.7 13.4 3.4 24.5 217.9
Ship 00 0.5 0.5 0.0 0.0 0.0
Total 19.0 8.6 27.6 5.6 27.8 334
Construction Road 22 0.7 2.9 32.2 . 5.7 379
Rail 28.8 90.3 119.1 7.6 19.0 26.6
Ship 0.7 0.0 0.7 71 0.0 7.1
Total 31.7 91.0 122.7 46.9 24,7 71.6
Manufacture Road 196.3 15.2 211.5 569.3 21.2 590.5
Rail 21.8 26.0 498 207.6 18.7 2263
Ship 457 20.8 66.5 7.0 63.0 70.0
Total 263.8 62.0 325.8 7839 1029 886.8
Others Road 1.0 0.6 1.6 65.8 5.8 71.6
Rail 2.4 00 2.4 1.0 11.7 12.7
Ship 0.0 0.0 0.0 0.0 040 0.0
Total 34 0.6 4.0 66.8 17.5 84.3
Total Road 933.9 90.1 1,024.0 785.8 164.1 949.9
Rail 2055 173.6 379.1 3226 367.2 689.8
Ship 50.6 22.2 72.8 645.0 08.6 713.6
Total 1,190.0 2859 14759 1,7534 5999 22,3533
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2)

- 3)

(Note) o _ R
Original data of 1978 was extrapolated to 1981 by applying the growth rated of

Source! . : .
Road “Annual Transport Statistics”, March-1983 by Transport and Commiunications

Economic Division, Ministry of Communications
registered nvmber of trucks-of the country from 1975 to 1979. - -~
RaifWay”Ahnual Transport Statistics”, March 1983

Ship “Yearly Report for Qutwards/Inwards Cargo Ship File, 19817 by Harbour

Department
(Note) _ _
Commodity classification was adjusted to make correspond with the classification

adopted in “Annual Transport Statistics”.

There is a discrepancy between outwards and inwards volume of the intra regional

transportation.:
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2.3

In récent three yéars from 1979 to 1981, cargo handling volume of coastal shipping ex-

ECiudihg oil and petrolenm products showed a stagn'ant ‘growth, and the. volume
- transported by railway showed a dec1ea31ng trend between the South and Bangkok
‘This fact indicatés that -some- cargoes ‘which * were previously transported by

'shlp/rallway have been diverted to road ftransport in. accordance with the strennous

'development and 1mp:ovement of highway netwmk Door to door dchvery with

.'lngher speed -and gleatel punctuality has become one of the pnmaty concerns for

choosmg transportation means; especially in market oriented transactions. Road

'transport”can meet this reguircment more - effectively than -other means “of
transportation. '

However, it is also an important issue to attain cost reduction of goods transportation

from the viewpoint of price competitiveness-in the market and national energy saving,

.Bach transportation mearis has respe'ctivé advantages ; road transport has the advan-

tage of door to door delivery in any lot and any time, and railway/ship tfansport has
the ad\_fantage of low transportation cost in long haul. Ta_king account of the distance
between Bangkok and the South, 650 kilometers for Bangkok-Surat Thani and 950

kilometers for Bangkok-Hat Yai, there will be mich room for railway/ship transpdrt

. to pariicipate in this long haul transportation. 1t will however, be a natural tendency

that road transport will increase its share for the future, if special efforts are not made
to modernize railway/ship transport system which_ includes several times of cargo
handling for main line transportation, transshipment and feeder transportation by

road trausport.
TRANSPORTATION INFRASTRUCTURE OF SOUTH

The total length of nationwide road network in 1981 amounted to 140,000 kilometers
which consisted of 44,000 kilometers of natlonal and provincial highways under the
jurisdiction of Departiment of Highways (DOH) and 96,000 kilometers of such roads
as rural roads, municipdl road_saﬁd concession® highways under the jurisdiction of
other agencies. The length of national and:'. provincial highways of the South
amounted to 8,048 kilometefs, which accounted for 18.3 percent of the total length,
holding a subordinate position to the Northeast with 29.0 percent, the North with
28.1 percent and the Central with 24.6'percent. In terms of highway density, however,
the South was ranked at the top with 0.114 Kilometers per square kilometer, followed
by the Central with 0.104, the Northeast with 0.075 and the North with 0.073.
Average daily traffic on national highways ranged from 500 to 1,500 vehicles on inter
city sections. Those roads other than national and provincial highways are usually

candidate roads to be upgraded to provincial highways, depending on traffic monitor-



ing and economic evaluation.

The total length of nationwide lallwqy netwonk in 1981 amounted fo 3, '735 kilometers
which was equivalent to 8.5 percent: of the total length of mtional and provincial
highways. The length of the Southern main line qmounted to 1,159 kilometers to
Sungai Kolok while those of the Northern, Northeastern ancl Eastern main lines
. amounted to 751 kllometels 1o Chmng Mai, 624 kilometers to Nong Khai and 255
kilometers to Atanyqprathet respectively. The total of opetalmg revenues in the
fiscal year 1981 was 3,058.3 million baht, of _wlnch 1,8_16.1 tnillion baht or 59.4 per-
cent came from paséenger. service, 1,047.3 million bahf or 34.2 percent from freight
service and 195.1 million baht or 6.4 percent from other miscellaneous: operations.
The share of the Southern Line accounted for 33 percent of the fotal revenue, follow-
ed by_tﬁe Northern Line with 38 percent, the Northeastern Line with 17 percent and
‘the Eaétérn Line with six percent: The Southern Line had a share of 33 percent of the
total passengers, 40 percent of t'he'total'passenger«kilometers, 22 percent of the total

freight tons and 25 percent of the total ton-kilometers.

The inland: transportation infrastructure of the South can be said to be beiter
developed and mainiained than other regions as a whole, and it is a distinguished
characteristic of the South that there are several ports on both sides of the region for
internaiional and coastal shipping. Although the South has the comparative advan-
- tages from the viewpoint of transportation infrastructure, however, there are several
issues for attaining further economic growth of the region and effective utilization of

the transportation infrastructures.

The first issue is to improve/develop east-west links connecting both sides of the
peninsula.- Through the development of such north-south links as the Southern
Railway Line, Highway Route 4 and Route 41, economic interrelationship among

- provinces on each coast of the peninsula was strengthened than before, and the areal
development made a steady advance in the corridors along these links. The economies
of east and west coasts, however, still remains rather indépendent with each other
partly due to the lack of well-developed east-west Iinks.-Tﬁe existing cast-west links,
so to speak, are Chumphon-Kra Buri, Surat Thanj-Takua: Pa, Nakhon §i
Thammarat-Trang, Trang-Phatthalung and Satun-Songkhla. Because of the moun-
tain rahgcs extending in north -south direction, some part of these links contains
mountainous/hilly terrain inbetween.

The second issue is to improve intermodal connections between railway and road and

between port and road. Port and railway were developed before the development of
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road network, thereby resulting in inconvenient aceess to them and insufficient cargo
handling space in railway and port arcas. Some of the main railway stations are
enclosed by long established urban facilities and have difficulties to enlarge the
railway area to equip more space, On the other hand, small stations have limited ac-

cess to the station, giving very limited service to the adjacent area.

The third issue is to improve railway'and shipping service to be more competitive with
truck service, especially for long haul transport.. Improvement df-co_astal shipping ser-
vice has been _st_udied by “The Comprenensive Development Study of Coastal Shipp-
ing in the Kingdom of Thailand” which re_commends. a shuttle service between
Bangkok and Songkhla by vessels of 700 dead weight tons (DWT).

Although there are many factors affecting th’e.modal choice of freight and passengers,
the most influential factor is travelling speed and cost. The present speed of express
train on the Southern Line is approximately 53 kilomneters per hour and that of freight
train is 29 kilometers per hour. The former is slower than bus by about 10 kilometers
per hour and the latter is about one half of truck speed. Train operation with lligllel‘
speed can be achieved not only by improvement of hardware sysiem but also by im-
provemeni of such software as train operation diagram with less stops and

miarshaling,.



3.1

-PRESENT TRANSPORTAT!ONAL SITUATIONS OF UPPER

SOUTH

ROAD

Primary national highways in the Up[)Bl South are consisted of Route 4 and Route 41

; Route 4 passes through Phangnga and Krabi on the west coast of the Uppel South
connecting the subregion with Bangkok to the northi and Hat Yai to- the South and '
Route 41, which was opened to tlafflc in 1978, passes’ through Surat E‘ham in the
center of the Upper South, connecting the subregion with Chumphon to the North
and Thung Song to the South. Though many towns and villages have been established
in the corridor area along Route 4 and large i)z’n‘t of the wayside area has been made
use of for tree ciop plantation and other agricuttural productions, the corridor area

along Route 41 is just under way to be developed.

SecOndéry national highways:which are linked with primary national highways are
consisted of Route 401 (Takua Pa on the west coast - Surat Thani - Tha Sala on the
cast éo_ast), Route 402 (Khok Kloi on Route 4 - Phuket) and Route 411 (Routc 4 -
Krabi). Provincial highways have gradually been developed by connecting spurs ex-
tended from highways to unused land, finally making connection to the other

highways.

Total length of national and provincial highways in the Upper South amounts to
1,810 kilometers and highway density is calculated at 0.082 kilometers per square
kilometer as shown in Table 3.1.

Compared with the highway density of 0.114 of the South, that of the Upper South is
considerably low, mainly due to the vast mountainous area in Surat Thani and
Phangnga. Phuket has the highest highway density of 0.280 in the Upper South,
followed by Krabi with 0.084, Phangnga with 0.080 and Surat Thani 0.074. In.sbite of
the above, highway network of the Upper South is said to be well established as a

whole, providing all-weather access to every province and district.

Conditions of the highways are also well maintained through routine, periodic and
special maintenance works by highway districts of Surat Thani, Phuket and Krabi

under the jurisdiction of Nakhon Si Thammarat Highway Division, DOH.

Traffic volume on major highway sections has been monitored by DOH. According
to the data, the Average Daily Traffics (ADT) on primary national highwéys in 1981

are within the range of 1,000 - 2,000 ADT. Some sections on secondary national
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Table 3.1 HIGHWAY LENGTH IN UPPER SOUTH

garat Thani Phangnga  Phuket Krabi - Tatal

National Highway (km) 337.8 169.5 42.5 125.0 .674_.8_
Provincial Highway (km) 613.3 . 1511 1108.3 2626 1,135.3
Total (ki) 951.1 3206 150.8 3876 1,810.1

Area (km?) - 12,811 4,009 538 4,624 21,982
Highway Density (km/km?)  0.074  0.080 0.280 0.084 0.082

Source of highway l'ength: Road Inventory Profilc in 1981 by DOH

highways show large traffic volume, for instance,. 5,400 ADT on Phum Phin-Su_rE}t
Thani Scction and 4,500 ADT on Sarasin Bridge - Phuket Section. Trafﬂé volumes
on provinciél highways are considerably smatler than those on national highways, be-
ing less than 700 ADT. The section of Surat Thani - Ban Na San is only one excep-
tion, with traffic volume amounting to 2,300 ADT. It can be said that most:‘Of the
highways are free from capacity constraints at preséﬁt, except for some adjacen.t.'sec—'
tions to big cities. Average composition ratio of vehicles for cargoes and passengers is
estimated at 56 percent for cargoes and 44 pei‘cent for passengers on national

highways. Average composition ratio of heavy vehicles is estimated at 12 percent.

The number of vehicles registered in the prer South in 1981 is estimated baéed on
“Statistical Yearbook, Thailand”. Total number of vehicles amounted to 66,000 in-
cluding motorcycles of 49, 300. The number of vehicles per thousand populatxon 15
calculated at 58 for all vehicles and 15 for vehicles excludmg motorcycles. Phuket
showed the highest number of vehicles per thousand population of 217 for élI vehicles
and 49 for vehicles excluding motorcycles, followed by Phangnga of 40 and 15, Surat
Thani of 37 anq; nine and Krabi of 29 and 10, for all vehicles and for vehicles ex-
cluding mqtofcycle, respgctively. The number of vehicles registered in the Upper
South increased by 3.1 times for all vehicles and 3.5 times for vehicles cxcluding
motorcycles, -

Bus is the main fransportation means for catering passenger transportatlon by
hlghways Three kinds of bus service are offered to the Upper South, catering for in-

ter regional, inter provmcnl and mtra provincial passenger transportation. Bus service

is available between the four provinees in the Upper South and Bangkok, and among

provinees in- the South as shown in ‘Table 3.2, Bus terminals are located in the center
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of municipalities of each province and inter regional and provincial buses are linked

with intra provincial buses.

-The followings are the major an-going highwéy development projects under the Fifth
Five Year Plan: '

- New Construction of Phuket Bypass

This bypass is planned to relieve the incréasing_traffic concentration on Route 402 in
the Phuket Municipal Area. The iength of this bypass amounts to eight kilometers
with S1 Standard (seven meter width). It is scheduled'to be open to traffic in 1985, By
the complction of this bypass, through traffic to and.from the southern part of the
island 1s expected to be diverted form the'existing Route 402 to this bypass, including
the traffics to and from Phuket Deep Seaport.

Table 3.2 BUS SERVICE RELATED TO UPPER SOUTH

Distance Time Speed

km) (km/H)
Inter Region (Grade 2) S
‘Bangkok - Surat Thani 669 10:38 62.9
' — Phangnga 881 14:45 597
— Phuket 891 16:59 52.5
— Ranong 586 11:40 50.2
— Krabi ' 867 12:40 68.5
— Chumphon 465 8:13 56.0
— Nakhon Si Thammarat 805 12:35 64.0
— Hat Yai 1,013 15:56 63.4
— Trang 938 : 15:05 62.2
Inter Province (Grade 3) .
Surat Thani — Phuket 296 6:46 437
— Krabi 192 4:13 45.5
~ Chumphon : 214 5:07 41.8
— Nakhon Si Thammarat . 138 3.26 40.2
Phuket — Phangnga 94 2:18 40.9
— Takua Pa 133 '3:03 43.6
— Trang 320 6:15 . 512
— Nakhon Si Thammarat 381 8:41 43.9
— Hat Yai 480 8:34 56.0
Krabi — Trang _1 36 2:51 477
o — Thung Song 151 2:43 55.6

Source: “Survey and Analysis of the Demand for Bus Services Grade 2 & 3”, by Department
of Land Transport in 1982.
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~ New Construction of Phangnga - Thap Put Project

This project. is phnned to offer an easicr and safer route to detour the existing Na--

g Hong Mount'un wnh steep
kilometers with F3 Standard

- tional Highway Route 4 which winds a way through Nan

gradient. The total length of the project amounts to 22
{(six meter width). It is schieduled to be open to traffic in 1986.

Improvement of Access Highway to Phuket Deep Seaport

| ThlS project is planned o accommodate heavy tracks to and from Phuket Deep
Seaport. Provincial nghway Route 4023 is improved from F4 Standard (five meter
width) to Fi Standard (seven meter width). This project was completed in 1984, The
intermediate section of two kilometer fength which connects this access highway with

Phuket Bypass is now under study.
Upgrading of Route 402

The section between Phuket International Airport and the boundary of Phuket
Municipality is now being upgraded from S4 Standard (5.5 meter width) to S1 Stan-
dard (seven meter width), the length amounting to 28 kilometers. The upgr ading is
scheduled to be completed in 1984, after Wthh the section between Phuket Interna-

tional Airport and Sarasin Bridge is planned to be upgraded to the same standard.
Widening of Route 401 of the section between Phun Phin and Surat Thani

This section was originally piahned 10 be widened from thé'exi_sting two lane highway
- to four lane. Due to the land acquisition problem, however, possibility of new
highway construction to connect Surat Thani with Route 41 is now under sindy. As
described béfore, traffic volume on this section amounted {0 5,400 ADT in 1981 and
has been increasing afterwards due to the notable development of the wayside area. It

is ‘highly needed to construct a new link in this area.
Surfacing of Provincial Highways

Unpaved provincial highways are planned to be surfaced, for instance, Phanom Thap -
Put Section of Route 4040 and Phra Saeng-Khao Phanom-Route 4 of Route 4037.
The former section is expected to reduce the travelling time distane between Surat
Thani and Phangnga/Phuket and the latter to reduce the traveiling time distance bet-
ween Surat Thani and Krabi.



3.2

3.3

RAILWAY

~ The Southern Line passes through Surat Thani Piovince, the route kilometers there

amounting to 170 kilometers including Khiri Ratthanikhom Spur Line of 3t
kilometers. There are 22 siations in Surat Thani including éight stations on the Spur
Line.

The daily number of trains operated on the Southern Line, particularly in relation to
Phum Phin Station, amounts to eight passenger trains, two mixéd trains and six

freight trains for each direction. Two express: trains connect Surat Thani with

: Bangko.k and Hat Yai with the travelling time of 12 hours and 15 minutes to Bangkok

and five hours and 20 minutes to Hat Yai. The average operating speed of express
trains is calculated at 53 kilometers per hour for Bangkok and 55 kilometers per hour
for Hat Yai. The number of boarding passengers from Phun Phin Station slightly in-

creased from 695,000 passengers i'n 1972 to 738,000 passengers in 1982, the growth

" rate being 0.6 percent per annum.

The daily number of trains operated on Khiri Ratthanikhom Spur Line amounts to
three mixed trains for each direction. The average train operating speed is calculated
at 26 kilometers per hour. Passengers carried by the Spur Line amounted to 100,300

passengers in 1982,

Both the Southern Line and Khiri Ratthanikhom Spur Line are well maintained.
However, due to the highway development in récent years, railway has been deprived
of its past superiority in land transport. This is because of the fact that railway has
just kept almost same facilitics and operations as those of two decades ago without

any improvement to cope with the changing transportation demand.

SEA TRANSPORT

. There are four major ports in the Upper South:
- Inner Ban Don Port and Outer Ban Don Port (Tha Thong)

Khlong Tachin Port -
Krabi Port
Kantang Port

Inner Ban Don Port is located on the bank of the Tapi River facing to Surat Thani Ci-
ty. This port has many small jetties. The major port facilities are a pier for vessels

operated between Surat Thani and Ko Samui, piers for Fish Marketing Organization



and those for oil handling. Tha Thong Port is located at the confluence of the Tapi

and the Tha Thong Rivers. This port was constructed in 1982 |
a shed of 2,000 square meters and an open spare

with a picr of 287 meter

Jength and minus four meter depth, a
of 500 square meters. This port has not been operated since then because a channel of

27 kilometer length trave.rsing ihe Ban Don Bay is not dredged yet.

Khlong Tachin Port is located three kilometers east ol Phuket City. This port has jet-
ties for fishery boats on the both banks of the Khlong Tachin River and a pier of 50
.ameter length for container berges. Cbntainers staffed with rubber are transported by
- -berge equlppcd with gear for toading on a feeder container vessel offing. The feeder
_vessel carries the containers to Penang or Smgapme for transshipment. A jefty ex-
clusively used by Thaisarco is located at Ao Makkham seven kliometel_s south of

Phuket City. A new deep seaport is planned to be constructed neighboring to the

jetty.

Krabi Port is located at a point of 13 kilometers upstream of the Chirat River. A new
port was constructed two kilometers west of Krabi City in 1984 with a concrete pier of
196 meter length and minus 5.5 meter depth, a shed of 2,000 square meters and an
open space of 2,400 square meters. This port is not operated yet because of some in-

stitutional problems on port management and incompletion of channel dredging.

Kantang Port is located at a point of 27 kilometers upstream of the Trang River. This
port.has a concrete pier with 144 meter length, 15.5 meter width and minus foﬁr meter
depth. Such cargoes as rubber, cement and minerals are exported by berge to a vessel
anchored offing because the channel has only minus 2.5 meter depth in a bending sec-
tion. Most of the vesscls to and from this port are forced to negotiate the channel by

gearing to the tidal fluctuations,

Cargo handling volume of these ports in 1981 is as shown in Table 3.3. Inner RaaDon
Port which is specialized in coastal shipping handled.408,000 tons including oil/fuel
and 195,000 tons excluding them. Major commodities handled in this port are landing
of oil/fucl, fish catches and miscellancous goods. Khiong ‘Tachin Port which would
~ be identified as an international port handled 261,000 tons including oil/fuel and
128,000 tons excluding them. Major commodities handled in this port are import and
landmg of oil/ fuel and landing of fish catches. Tin and rubber are typical exporting
commodities of this port. Krabi Port which can be characterized as fishery port
handled 24,000 tons including oil/ fue_l and 1'5,00{) tons excluding them. Kantang Port
handled 247,000 tons including oil/fuel and 174,000 tons excluding them. Major com-

- modities handled in this port are landing of fish catches, import of oil/fuel and export

— 26 ~



PenUnIUOD 9Q 01

(L8£°821) (peLsy)  (PELLY) - (g59%08)  (#818T)  (69¥'T8) (BeE's6T) (LeL'get) (199'95) {10 Surpapoxg)
8L605T  £91°€8  .€91°¢R - SISLLT  9pE'STl  69¥TS  SERUOY  IRESVE  £6H6S el
165TET  6TH'SE  6THSE - 91,6  TOU'LG - LEFTIT  Sv960T  TELT 37 pUE 10
078°LT - - - 0T8LT - T08°LT 61 LPE'SY  ¥TFTE  £T6TE SROAURT[SOSI
rgawdinby
S0E - - - 90€ 597 1 oS 9ct o1t [EOTWIAYD) PUR [EoTURYDAN
— - — - - - — 0ETL OE1'L - S[BLIZIRJA] UCLIINIISUO))
- - - - - - - A3 - vt 1uswe)
- - - - 881°87 - 88187 6580 9¢8°9 6l Uy
L61%T - - .- LETPT - LTV L2 LT - 129y
- - - - - - - 088°€T  PST¥ 9z8'61 $19TPO1 UIPOOM
VELLY  PELLY  WEL'LY - - - - £98°18  €98'Ig - $30NpOIg ARYSLY
T+l - - - rl 891 v © 8096 L9L's [¥8°E S190poI [BINYMRLEY
oy 2101 uj no oL 110dwy 1rodxyg Te1ol uy g
PUED Jusswog uBre1oy litdikeTy)
g Tuey], 120§

1oy

L86L NI JWNTOA DNITANVH 0DHVD £'¢ 2iqel



mmmﬁ uy mmmmﬁwﬁ Jojuswrpedag
\5 paustignd muﬂmﬁma oﬁ ut umoys ooz;o& momo ut smm oSHmE %o mEHg aoﬁwo sa1earput Jonpord boﬁ@ IO aUIMjOA

O[O WOISTD JO SONSHBIS :90IN0Y

. Am_?ﬁ_:

(g8’ mms ?om gD (07 (esog) (e D (sover) (692°ST)  (692°ST) - (ro Buwpnpxa)
SIELPT  L8ULTT1- (OTUTL 0T . OCTTOTE 96989 0SS  8E6'ST 697°S1 . 6998 lezo),
o _ L - 91F
0674 T09'¢ | T0%'e - 66T'6%  TLTLS L0 899’8 - - T8T'8 :
. o . 110dxg T804 pUE IO
- - - - - - — — - — SNOJFULTIRVSTI
- 1uowdinbg
vos 01 - - ~ . ¥9501 98¢ 89101 = - - JEOTWBY) PUE [ENURYI
oz oz - oz _ _ _ —- _ - [ELIS1B ]y UOTIOTIISUOD)
0052 - - ~ 0057 - 005°T - - - usuISD
- - - - - -~ - ~ - - urk
121°¢€ - - - 171 - 1T1°€e - - = 12qqmy
£97 —_ — —_ 691 691 - - — - SFONPOLJ Uspoom
ST 695°CTT  $95°¢Tt - - - - 69T'ST 69T - 5ompoig Araysrg
€LYy - = - . ELYY 668 FI9°¢ I = 1 sionpoig M Roudy
: o : d d ,
0L, - Ha ek uf no B10], 1100auIf 1odxy TE0L uj mno
..mu.ﬁw_ , uﬂmmE.mQ udilog aMsHOC]
Supjuey IR

1A

L8EL NI 3WNTO0A DNITOGNVH ODHVYD. £°¢ aigel

— 28 —



34

of rubber. Export of cement, ‘which was once a m'ajor.’COm'mOdity of this port, has

~drastically been decreased due to the increase of domestic demand. -

New _deep seaports are planned at Songkhla and Phuket under the Fifth Five Year
Plan for the purpose of exportirig natural resource based pr’oducts stich astin, rubber.

and palm oil without l.ight’erag'e and transshipment in the neai future, with the expec-

tation of exporting and importing genéral cargoes in long term.

: Constructjon of Phuket Deep Seaport will be commenced in.1985. The first phase

-co.nstruétion plan is composed of two berths :with 360 meter length and minus 10

meter depth, channel'dredging with 120 meter width and minus nine meter depth and

"a turning basin with a diameter of 360 meters.

AIR TRANSPORT

There are six airports in the South. Three airports of Hat Yai, Phuket and Surat
Thani have runways enabling to accept B737, and the remaiﬁing airports of
Narathiwat, Pattani and Trang have runways enabling to accept SD330. The lenglh

and width of each airport is as follows:

Airport Runway _asof

Hat Yai 3,05'(_')111')( 45m December, 1979
Phuket 2,500 x 45 August, 1980
Surat Thani 2,500 x 45 April; 1981
Narathiwat . 1,500 x 30 ' - difto —
Pattani 1,400 x 40 ' - ditto — - -

Trang - 1,500 x 30 - —ditfo —

Phuket is connected with Bangkok by 12 domestic flights and five international
flights a week for each difection, with Hat Yai by 14 domestic flights and four intcrna-
tional flight, with Malaysian airpbrts by five international fTights émd with Singapore
by two international flights.' Phuket is also connected with Surat Thani and Trang by

‘four and seven flights a week for each direction, respectively. Surat Thani is con-

nected with Bangkok, Hat Yai and Phuket by seven, three and four flights a week for

" each direction, respectively.' Direét flight hours from Phuket to Bangkok, Hat Yai,

Surat Thani and Trang are one hour and 10 minutes, 30 minutes, 25 minutes and 40
minutes, rc'sp'e'ctiv‘e'ly. Direct flight hours from Surat Thani to Bangkok and Hat Yai

are one hour, and 40 minutes, respectively.
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" The number o'f air passengers are as shown in- Table 3.4: Phuket has. the foul th laxgest
number of passengers, following Bangkok, Chiang Mai and Hat- Yai, Total ofar nvmg .
and departmg passengers amounted to 181,000 persons ¢ md 28,000 pe15011s in 1982 for

. Phuket and Surat Thani, t_espectwely

‘C.ar'go handling Qolume in_;:luding mail amounied only 10 250 tons-for P.hukct and 30

tons for-Surat ‘Thani in 1982.

Phuket lnternahonal A;rpont is planned to be- 1mproved durmg the Flfth I*we Year
- Plan perlod extensmn of the runway from the existing 2, 500 meters to 3, 000 meters
for.accepting B-747, strenpgthening the runway and 1mprovement of passenger ter-
minal and apron. The improvement plan of Surat Thani Airport’ mcludes the con-
* struction of a two-storey bu;ldmg with separate arrival and departure terminals. A
temporary airport was completed at Nua Clong Village in Krabi Mumcmahty in

March, 1984. It has a 950 meter long runway with compacted gravel surface.

Table 3.4 NUMBER OF AIR PASSENGERS

Unit: 1,000 -persons/year

Phuket : Surat Thani

Arrival _Departuré ‘Total Arrival Depérture Total

1972 97 96 19.3 - ;' -
1980 684 746 143.0 L -
1982 . 885 920 1805 136 141 277

1982/1972 (%pa) . — Y _ ~ T
1982/1980 (%pa) - — . — 12 - A -

Source: *Aviation Stétist_ics” by the Aviation Department.

35  PROBLEMS OF EXISTING TRANSPORTATION SYSTEM

. The total length of national and provincial highways wés inérezﬁcd at é. consjderable
~high growth rate of 6.2 percent per annum for the period 1967- ]979 During the

 period the number of registered vehicles attamed a growith ratc twice as high as the
growth rate of highway constructlon
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" In _éé;itrast'tb highways; the totai. length of 'rai'lway line had no increase during the
period, The total number of locomotives- passenger cars and freight cars remained
almost the same with that of 12 year‘; ago, too. The number of passengers ‘and the
tonmge of freight showed a sl:ght increase, while only passenger- kllometers showed a

: cons:derably hlgh growth rate of 5. 7pcrcent per annum.

Thoﬁgh foreign trade ship showed a consi(.ierableA high growth rate, coastal trade by
~ ship staghatﬁed duting the period. Owing to the graduél increase of v’essel'si'ze, nmhber
- of vessels entered and cleared customs dec_reaséd dt a rate of over seven percent, Ton-
nage of cargo entered éhoxved an increasing growth rate of 4.8 percent whereas that of

cargo clearcd decreased slightly during the period 1967-1979.

On the other hand, passenger transportation by air increased rapidly at a rate of 12
percent being even higher than that of number of registered vehicles, though the ton-

nage of air freight showed a slight decline in the period.

Based on the above trend, it can be said that road and air transport expanded their
roles in the inter modal relationship for passengers, and that railway and sea tranéport
gradually lost their previous shares in goods transportation while highways were
rapidly extended to every part of the country. In spite of the continuous maintenance
“and improvemeut'of railway and ports, considerable part of goods transportation

diverted from railway and sea transport to road.
Though the above described phenomena are. for.the whole country, they are ap-
plicable to the Upper South in a general sense. Considering the present situations of

transportation of the Upper South and these phenomena in the past, the problems

contained in each transportation means can be enumerated as follows:

Railway

Low speed of train operation caused by lack of ecnough siding, wooden bridges of in-

adequate supporting force, inefficient signalling and telecommunication system, etc.
Unreliability of train schedule due to frequent delay

Inefficicney of loading/unloading of freight due to insufficient cargo handling space

and facilities

— 3] —



r.

Lack of security for entrusted cargoes due to unlimited entrance to railway station

yard
Sea Transport
Low speed and inefficient transportation by old and small vessels

- Difficulties in accepting larger vessels owing to channel problems, severe drift restric-

tions at the entrance of channel and siltation problems

Inefficiency of loading/unloading of cargo due to lack of appropriate facilities
Air Transport

Capacity prbblem o.n main route

No facilities for loading/unloading carge and storage

- ‘Highways -

Damages caused by overloaded heavy trucks -
Sharp gradient and curve in mountainous areas
Unavailability of road in the night time in some sensitive areas

Increasing traffic congestions in some part of urban areas owing (o mixture of

through and local trafﬁcé, roadside parking and mixture of every kind of vehicles.

Inefficient truck operation caused by empty return
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TRANSPORTATION DEMAND FORECAST

PRESENT TRANSPORTATION DEMAND

Although the transportation flow of cargoes a'nd:'passeilgel's- between the South and

‘other regions can roughly be estimated based on the existing tr'anspol-'t_atidn statistics,

there is no’'such data to show the tfanspdrtatibn flow with reference to th¢ Upper
South. Department of Higﬁways {(DOH) occasionally carried out origiu and destina—
t.ion surveys for the purpose of obtaining the information neceséary for constructing
new bypasses. The areal coverage of the surveys is rather limited, accordingly. In
order to picture the transportation flow with reference to the ‘Upper South in more
broad terms, we carried out several kind of surveys; roadside Origin-Destination (OD)

survey, railway station survey, airport survey, home interview survey and so on.
Cargo Transportation

Cargo flow related to the Upper South was firstly estimated ba_sed on roadside OD
survey we carried out and the data compiled by the State Railway of Thailand (SRT)
and the Harbour Department. Then, production/consumption analysis was perform-

ed for 10 major commodities so as to verify the above established cargo flow and sup-

-plement intra provincial flow of commodities which was not included in the above

estimation. The major commodities selected are rice, rubber, palm oil, coconut, fish,
forestry products, tin, peiroleum products, cement and manufactured products.
Cargo flow among provinees in the Uppér South estimated by production/ consump-
tion analysis proved to be almost similar fo' the flow estimated by the survey results
and other data. The excessive inflow and outflow of the former estimation to the lat-
ter was interpreted as general commodities supplied to the Upper South from outside
and miscellaneous commodities other than the major commoditiés supplied from the
Upper South to outside, respectively. The estimated cargo flow is as shown in Table
4.1 and Fig. 4.1.

Total volume of cargo flow in 1980 was estimated at 4.7 million {ons per year in the

Upper South including inira provincial flow and 3.8 million tons excluding intra pro-

vincial fiow. The volume of inter provincial flow in the Upper South was estimated at
0.8'million tons, the cargo flow between the Upper South and Bangkok including
other regions at 1.5 million tons and the cargo flow between the Upper South and the
Lower South at one million tons. The Upper South has close economic relationship

with Bangkok rather than with the Lower South.
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Surat Thani

Cargo flow of Surat Th":m was esttmated at 1.3 million tons ex»ludmg intra plovmual '
flow. Cargo flow to and from the Lower South and Bangkok amounted to 490,000
tons respectively while cargo flow between other pravinces in the Upper South.
amounted only to 170,000 tons. Surat Thani has rather close economic relationship

with Nakhon Si Thammarat, but has only a limited relationship with Phuket at the

monent,

Phangnga _
Cargo flow of Phangnga was estimatcd at 1. 1 million tons excluding intra provincial

flow. Cargo flow to and from Phuket was the biggest amounting . to 420,000 tons,
followed by Bangk'ok with 380,000 tons and the Lower South with 90,000 tons.
Phangnga has close economic relationship with Phuket and Bangkok, but has only a
limited relationship with such neighboring provinces as Krabi, Surat Thani and

Ranong.

Phuket

Cargo flow of Phuket was estimated at 1.3 million tons excluding intra provinciat
flow. Cargo flow to and from Phangnga and Bangkok amounted to 42(_),000'tons
respectively and cargo flow to and from the Lower South amounted to 140,000 tons.
Though Phuket has close economic refationship with Phangnga aﬁd Bangkok, it has
only a limited relationship with Krabi and éspecially Surat Thani.

Table 4.1 CARGO OD TABLE IN 1980

. Unit: 1,000 tons/year

—

Lo TE - T N « AR A O PO

Source: The Team
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1 2 3 4 5 6 7 8 9 Total
. Surat Thani 4005 604 37 464 1543 754 2288 ° 372 12 10079
. Phangnga 345 1024 2533 460 33 33 1623 00 0.0 605.1
. Phuket 24 1675 1774 741 135 22 2479 054 545 754.9
. Kabi 272 208 431 2471 688 391 1260 00 00 5721
. Other South 3361 915 1266 2329 00 00 00 00 00 7871
. Chum/Ranong 414 556 226 01 00 00 00 00 00 1197
" Others 2600 2212 1723 822 00 00 00 00 00 7357
. East Countries 00 00 00 00 00 00 00 0O - 00 0.0
. Wesl Countries 00 00 1136 00 00 00 00 00 00 (136

Total 1102.1 7194 9126 7288 2399 1200 7650 526 557 4696.1
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Cargo flow of Krabi was estimated at (.8 million tdns exchuding intra provincial flow,
Cargo flow to and from the Lower South amounted (o 300,000 tons, followed by
Bangkok with 210,000 tons and Phuket with 120,000 tons. Krali has close economic
relationship with the Lower South, espéciaily.with Trang but only a limited relation-

ship with the provinces in the Upper South.

Judging from the above estimation, it can be said that the economies on the east and
west coasts of the peninsula have been developed sepatately and still have littlc inter-
relationship between them. Surat Thani has been connected with Bangkok and the

Lower South, Phangnga and Phuket have been connected with Bangkok though they
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4.1.2

'Passengel flow ;ehtcd to the Upp

have strong interr elanonslup with ¢ach other, and Krabi has been connected with the

Lower South. Dcvetopment of Bast- West Link to connect i
ansportanon means between the Upper ?outh and

ate the economies on the

he econoniies on bolh

coasts, deveIOpment of efficient t1
Bangkok and devek)pment of Phuket-Krabi Link to mtegl

west coast are considered to be m‘nor issues for the Upper South development.

Passenger Transportation

er South. was 'filslly'e'stimftted based"bn roadside QD
SUTVeY, 1ailway station survey and airport survey we car rled out aud the data complled
by the State Railway of Thailand and the Department. of Aviation. Then person trip
analysis was performed for: 1‘(:51dcnts of the Upper South based on the home interview
survey camed out by us and for visitors to the Upper South based on the origin and
destination survey c0mp|led by Tourism Authonty of Thaﬂand The latier estimation

was proved to be 61 percent of the former estmnnon i terms of lﬂt(ﬂ pravincial trips.

- Major dltference came from inter provincial trips in the Upper South Reasons for

this dlffeicnce can be attributable to the following factons.

Inter provincial trip ratio obtained from the survey was too low because the home in-

terview survey was carried oni mainly in municipal area where most people can usually

“satisfy their daily needs without making inter provincial trips. People who live near

provincial border area often make more inter provincial trips.

Visitors to the Upper South often make excursion trips. For the lack of such data,

however, possible excursion trips were not included in the estimation.

In this study, the latter cstimation was adopted to decide the total number of person
trips while the former estimation was applied to assume the trip distribution pattern

of residents in the Upper South.

Total number of person trips in 1980 was estimated at 104,000 trips per day inthe U p-
per South includ.ing intra provincial flow and 31,000 trips excluding intra provincial
trips as shown in Table 4.2 and Fig. 4.2, The number of inter provincial trips in ﬂ1e
Upper South was estimated at 6,SOQ trips, t_hé number of trips between the Upper
South and the Lower South at 13,800 trips and the number of trips between the Up-
per Sonth and Bangkok ncluding other regions at 7,300 trips. The Upper South has

. closer relationship with the Lower South rather than with Bangkok in terms of person
-trip flow.
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Slll‘lt Thani

Person tr ip flow of Sus at. Tham was estimated at 22,500 trips per day excludmg intra’
provmmal flow. Person tnp f!ow to and from the Lower South exdudmg Songkhla
amounted t0 9,500 trips, followed by Bangkok with 4,400 tups. Surat Thani has close

relationship with Nakhon Si Thammarat, but has only a limited relationship with
Phuket at present.

Phangnga ‘ ‘ .
Person trip flow of Pllangllgé_\vas estimated at 4,600 trips per day excltiding ntra pro- '
vincial flow. Person trip flowto and from Bangkok amounted to 600 trips, followed
by Ranong/Chumphon with 400'trips. In the Uppér South, Phaiig’nga h_as the closest
relationship with Phuket, followed by Surat Thani. |

Phuket

Person trip flow of Phuket was estimated at 4,500 trips per day excluding intra pro-
vincial flow, Person trip flow to and from Bangkok amountied td 1,300 trips, followed
by the Lower South with 1,100 trips. Phuket has the closest relationship with
Phangnga, followed by Surat Thani in the Upper South..

Table 4.2 CARGO OD TABLE IN 1980

Unit: Person trip/day

1 2 3 4 5 6 7 8 9 Tatal

1. Surat Thani 39032 585 133 1677 495 4745 1356 2178 102 50303
2 Phangnga 585 11399 912 57 82 126 182 315 17 13675
3. Phuket 133 912 846 31 27 321 3 629 20 10512
4. Krabi 1677 57 3113910 49 856 4 368 2 16954
5. Songkhla 495 82 217 49 0 0 0 0 0 843
6. Other L. South 4145 126 320 856 0 0 0 0 0 6048
7. RanonfChumphon 1356 182 3 4 0 0 0 0 0 1545
8. Bangkok 2178 315 629 368 0 0 0 0 0 3490
9. Others - 102 17 20 2 0 0 0 0 0 141
Total _ S0303 13675 10512 16954 843 © 6048 1545  3490. 141 103511

Source: The Team
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_Krabi

Person trip flow of Krabi was estimated at 6,100 tups per day excluding intra plovm-

“cial flow. Person trip flow to and from the Lower South: excludmg Songkhla
amounted to 1,700 trips, followed by Bangkok with 700 trips. Krabl has the closest

relationship with Surat Thani in the Upper South and with Trang outside the Upper

Souih
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4.2

4.2.1

. Altghough thf_:re_are some differences of distribution ﬁattex_fn' between person trip flow
- and-cargo flow in dctail,'the general s_ituétion‘s resemble each other. Interrelationship

between Surat Thani and _provi_ncé_:s on the west coast, especiél!y Phangnga and

 Phuket is still very limited and interrélationship. between the Upper South and the
_ Lower South is not strong; except for Surat Thani-Nakhon' Si Thammarat. For pro-
: moti_ng' the integrated development of the Upper South, development of East-West

'Link,‘- Phuket-Krabi Link and'ef_fici'ent trallsportation_means_ be’tweeh-the Upper

- South and Bangkok will be major issues in terms of person trip flow as well.

FUTURE TRANSPORTATION DEMAND
‘Cargo Transportation

‘Future cargo flow related to the Uppér South was estimated based on produc-

tion/consumption analysis. The future economic framewark established was incor-

.. porated into the estimation of production volume. Maikei for each commodity was

-~ assumed based on the present market information and interview survey to the expert

of respective fields.

Rice

Rice prodﬁction in the Upper South will be increased from 104,1(}0-t0ns in 1980 to
257,500 tons in 2000 in tei'ms.of white rice. Rice consumption will, at the séme time,
be increased owing to the pop'ula'tibn increase, resulting in the same level of white rice
- deficit asat present. Surat Thani will proceed from rice deficit to rice surphus province

due to the expansion of irrigated field. Inter provincial rice transport in future will re-

.- main almost the same as at present, while infra provincial rice transport will be 2.5

times larger than the present volume.

Rubber
Rubber production will be increased from 98,000 tons in 1980 to 349,000 tons in 2000
by means of pr’oductivi'ty increase. Phuket and Kantang Ports are outlets of rubber

export on the Andaman Sea Coast but rubber produced on the coast of the Gulf of

. Thailand is destinated to Bangkok or Hat-Yai for trau_sshipment at present. It is ex-

* .pected that the present pattérn of rubber export will be consider- ably changed when

ai international port is developed in Surat Thani for direct export to eastern countries

-and ‘an Bast-West Link connects two major ports of Phuket and Surat Thani in. more

accessible way. Rubber transportation pattern will be reformed from north-
southbound to east-westbound movement, so to speak.,
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“Palm Oil 011 : :
~ 0l p’llm productton is at the dawn of boom in Upper South as thls area is blessed

able land for: oil palm productton and -domestic market - is promising for
oils. Palm oil productton in 2000 is estimated at. 472,000 tons; apploxtmate-

w1th sunt

vegetable
ly six times as much asthe present quantlty ‘The most plospcctne area hes in the Cen-

‘tral Lowland situated at South Sut at Thant atid North Krabi. The primary transporta-
tion flow of palm oil is estlm'lted to be northbound from the Ccntral Lowland to
Bangkok for aiming at domestic market. The secondmy flow will be westbound to
Phuket for exporting to the western situated countries. Fresh fruit bunch of oil palm

in 20(}0 is estimated at 1,900,000 tons, which will necessitate feeder road network

~centering on extraction plant. -

Coconut .
Coconut plOdllCllOﬂ has been declining f01 these years due to unattractlve market

: pnee ‘However, it is recommended that the production’ should be plomo{ed from a
© viewpoint of its versatile utilization. Coupled with such ‘measures as inter cropping,
- cattle breeding' and so on, coconut productioh-is estimated to increase from 75,000
tons in 1980 to 183,000 tons in 2000. Surat Thani will be the biggest cocanut produc-
ing province in the Upper South. Fresh fruit of coconut and processed coconut oil

will be sent to Bangkok.

Fish

The quantity of fish Janded in 2000 is assumed to.rema'i_ﬁ'at the $ame quantity of
162,000 tons as at present due to the deterioration of fishery resources, This will entail
that expo'rt reserve will gradually be reduced as doine_stic,dc_mand for fishery products
will steadily increase. Considering that fish markets in Bangkok area will remain
predominant in Future, the present pattern of fish tran’spottati_on will not seriously be
chaoged fot' the future. Intensive development of fish farming in the Ban Don Bay,
the Phangnga Bay and Kantang Arca will have a possibility to increase the quantity of
fish transportation.

Forestry Products

‘Owing to the deterioration of forestly resources in recent years, it is estimated that the
production of forestry products in future will only maintain the present level of pro-
duction,’ However, it is anhapated that rubber replantation in'a regular-cycle will pro-

_ duce additional wood supply. The quantity of forestry products will be increased

“from 470,000 cubic meters in 1980 to 654,000 cubic meters j n 2000 taking account of
the old rubber trees cut down. Main market for forestry products of the Upper South
is con31de1ed to be Bangkok and the area itself. It is estimated that 294,000 cubic
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meters. will be forwarded to Bangkok while 360,000 cubic meters will be locally
consumed. - : '

Tin : L .

The quantity of.tin meta_l'expo'rt through Phu_ket'i_s_estimeited at 35,100 tons in 2000,
increment from 1980,beihg 4,700 {ons. This estimation is based on the p_rojlected

| world demah’d of 247,000 tons, Thail.and’s share of 15.8 percent and the exporting

share of Phuket in Thailand of 90 percent. Though the estimated quantity itself

~‘would not have significant impact on transportation infrastructutre, tin as well as rub-

ber induce liner ships to call Phukel Port. -

Petroleum Products

Consumption of petroleum products of the Upper South in 1980 was est_ima_fed to be
335,600 kiloliters. The demand of Surat Thani was met by supply through ship frbm
Bangkok Area while the demend of Phuket was by ship mostly from Singapore.
Phangriga_was suppli.ed from Phuket and Surat Thani, and Krabi was supplied from
Surat Thani and Kantang. It is estimated that the demand for petroleum products of
‘the Upper South in 2000 would amount to 1,470,000 kiloliters. It is considered that
- railway link between Surat Thani and Phuket will gréatly contribute to the transporta-
tion of pétrdienm products required in. Phangnga. This piclure, however, will be

greatly changed if a local refinery is established in Krabi Province.

~ Cement _ _

Siam Cement located at Thung Song solely supplies the cement demand in the South
Region. The cement demand of the Upp'er South in 2000 is estimated at 1,075,000
tons while. the demand in 1980 was estimatgd at 204,000 tons. With inexhaustible
rcscrvé of limestone, the Thuhg.Song Factory is deemed to have enough capacity to
meet the increasing demand by means of necessary expansion of its plant. Railway is
the most preferable transportation means for c_einent transportation owing to the low
cost bearing ability of the commodity. East-West Railwﬁy’ Link will .hclp transport ce-
ment from Thung Song to Phangnga and Phuket. From a viewpoint of proper stock
management, reIiabﬂity of train operation schedulc is considered to be a requisite

condition.

Manufactured products of the Upper South is estimated to increase from 353 thou-
sand tons in 1980 to 4,029 thousand tons in 2000. Market for these products are sup-
posedly composed of 30 percent for the producing province, 33 percent for the South

Region, 28 percent for other domestic market and nine percent for overseas market in
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f tonnage. Value of maﬁufact.ured products per unit quantity.is generally
dities, requiring rapid delivery in a small lot. It is

terms o
higher than that of the other commo

estimated that transportation of manufactured products will depend largely on
trucks, Which necessitate improvement/development of road network for atiaining

higher travelling speed.

General Commeodity |
In addition to the above mentioned major commeodities, t he Upper South will be sup-

plied with various kind of commodities produced outside the Subregidn. The import
quantity of this kind of commodity will depend on the level of cconomic activity and
per capita consumption. Per capita GPP was applied for estimating a growth rate of
general commodity. 1t was estimated that general commodity would increase from
. 995 000 tons in 1980 to 2,573,000 tons in 2000. The preference of transportation

means of general commodity will be similar to that of manufactured products.

Miscellaneous

In ke'eping pace with regional development of the Upper South, it is expccted that
misccllaneous commodities other than the major commodittes will be produced and
distributed to market. They will be composed mostly of such agricultural products as
Tivestock and various kind of fruits. It was estimated that the miscellaneous cargo
would increase from 849,000 tons in 1980 to 2,820,000 tons in 2000.

The quantity of cargo generated trom the Upper South is estimated, td increase from
2.9 million tons in 1980 to 10.7 million tons per year in 2000 with a growth rate of 6.7
percent per annum and the gquantity of cargo attracted to the Upper South is
estimated to increase from 3.5 million tons in 1980 to 11.2 million tons in 2000 with a
growth rate of six pcreent per annum. In case of excluding intra provincial cargo
fransporiation of the four provinces, the generated quantity from the Upper South
will amount to 7.6 million tons in 2000 with an annual growth rate of 6.9 percent from
two million tons in 1980, and the attracted quantity to the Upper South will amount
to 8.1 million tons in 2000 with an annual growth rate of six percent from 2.5 million
tons in 1980. The growth rates of inter provincial cargo iransportation arc estimated
at 8.7, 4.3, 5.1 and 6.1 percent per annum for Surat Thani, Phangnga, Phuket and
Krabi, respectively in terms of total quantity of generation and attraction. In keeping
pace with the development of cconomic activities of the Upper South, cargo move-
ment among the four changwat will be increased at an annuyal growth rate of 6.2 per-
- cent. The annual growth rates of cargo movement between the Upper South and

Bangkok, and between the Upper South and the Lower South are estimated at 6.2
percent and 0.3 percent, respectively.
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Surat Thani

Cargo flow of Surat Thani in 2000 is estimated at 6.9 million tons excluding intra pro-
vincial flow, which is S.3Itimes as large as that in 1980. Inter provincial éargo flow bet-
ween Surat Thani and other provinces in the Upper South amounts to 1.4 million
tons, which is 7.8 times as large as that in 1980. Although Bangkok will still remain to
be the most important economic counterpart to Surat Thani, ¢con0mic relationship
among four provinces will :be prémbted at higher pace. Cargo flow between Surat
Thani and Phuket will amount to as much as 0.5 million tons which is equal to the

car'go flow between Surat Thani and Bangkok in 1930.

Phangnga

Cargo {low of Phangnga in 2000 is estimated at 2.6 million tons excluding intra pro-
vincial flow, which is 2.3 times as large as that in 1980. Although cargo flow to and
from Phuket and Bangkok remains predominant, cargo flow to and from Surat
Thani and Krabi is cstimated to increase at higher growth rate, amounting to 460,000
tons for the former and 250,000 tons for the latter.

Phuket

Cargo flow of Phuket in 2000 is estimated at 3.5 million tons ex- cluding intra provin-
cial flow, which is 2.7 times as large as that in 1980. Although cargo flow Lo and from
Phangnga and Bangkok is expected to increase at moderate growth rates, cargo flow
to and from Surat Thani is estimated to increase at a rapid growth rate, amount- ing
to 490,000 tons.

Krabi

Cargo flow of Krabi in 2000 is estimated at 2.6 million tons ex- cluding intra provincial

flow, which is 3.3 times as large as that in 1980. Although cargo flow to and from the
Lower South was larger than to and from the other provinces in the Upper South in
1980, this situation will be reversed in 2000, the former amounting to 680,000 tons
while the latter 920,000 tons.

In keeping pace with economic development of the Upper South, inter provincial
cargo flow in the Upper South will be greatly sitimulated. Surat Thani will be a
development center in the subregion from the aspect of agricullure and manufactur-
ing industry. Surat Thani is cxpected Lo be a product supplying center to the provinces
in the Upper South as well as to Bangkok. Inter provincial cargo flow in the Upper
South will be 3.4 times from 780,000 tons in 1980 to 2,610,000 tons in 2000. So as to
cope with the estimated cargo flow, improvement/development of transportation in-

frastructure becomes one of the vital issues o be tackled, especially the development
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Table 4.3 CARGO OD TABLE IN 2000
| | o Unit: 1,000 tonfyear

. s 4 s 6.7 8 9 Toul

 SumtThani 17386 3939° 4447 3518

6546 317.00 15097 196.5 1330 5739.9

1
2. Phangnga 614 4745 3637 1227 1325 38.5 4083 - 9.7  193. 16306
3. Phuket S0 3818 3985 560 795 218 3486 776 - 1318 15458
4. Krabi 569 1300 9017 4830 1641 346 5270 865 lrdd  1799.2 -
5. Qther South 10722 3624 4779 SI187 00 00 00 00 00 24312
6. Chum/Ranong 1630 386 482 553 00 00 00 00 00" 3052
7. Others 15156 1461 3499 2096 00 00 00 00 00 22212

8. East Countrics 00 00 00 00 00 00 00 00 00 00
9. West Countries = 00 0.0 4937 00 _0.0 00 00 00 0.0 4937

Total 46580 19274 27783 17980 10307 4120 27936 3703 3985 16166.8

Source: The Team

422

of Bast-West Link connecting east and west coasts of the peninsula. On top of this,

cargo flow between the Uppef South and Bangkok will be increased, coinciding with

_ the subregional deveiopment'of the the Upper South. The volume lwil] amount to

5;010,000 tons in 2000 from 1,500,000 tons in 1980. To meet this requirement, im-
provement and development of iransportation system connecting the Upper South
with Bangkok become another important issue. Taking account of thé distance of
more than 600 kilometers between the Upper South and.Bangkok, development of
fransportation sysiem should be planned from the viewpoint of making best use of

comparative advantages of road, railway and ship transportation.

Passenger Transportation

Passenger transportation was estimated with reference to residents in the Upper
South and visitors to the area from outside. These two were then integrated into an

origin and destination table of passengers,

Person Trip by Residents

The number of trips per person-day in the Upper South was estimated at 2.01 in-
cluding every kind of trips Dbased on the home interview survey which we carried out.

Of the person trip rate of 2.01, the ratio of person trips destined outside the district

- revealed to be 3.8 percent and the ratio destined outside the prdvince revealed to be

one percent. These results were utilized for estimating the number of person trips of
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the i‘_esidcnts in the Upper South, coupled with population data. However, due to the
lack of this kind of data for rural area, it was assumed that the ratios of person trips
destined outside districl/pfovince {rom rural area would be 50 percent higher than
those from urban area because the residents in rural area are forced to make trips of

 longer distance to urban centers, social facilities and so on to satisfy their daily needs.

It is expected that pei‘éon trip of residents will be activated in the fiiture owing to the
development of econoinic activities in the area and their income increase. Person trip
rate per person-day in 2000 was assumed to be 2.4 taking account of other transporta-
tion studics, and the ratios of person (rips destined outside district/province were

assumed to increase at the rate same as that of person trip.
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The estimated generation and attraction of person trips were then distributed to each

origin/destination pait lg\sed on the distribution pattern obtained from the roadside

interview survey. The m‘;ults are summ’uucd as shown in '1 able 4.4,

Table 4.4 PERSON TRIP BY HES!DENTS (GENERATION)

C Unity 1, 000 pBlbOﬂ trips/day

Intra Zonal ',‘ | Inter Zonal S Tptal :

1980 2000 %pa 1980 2000 %pa 1980 2000 - %pa
Surat Thani 390 984 47 70 176 48 460 1160 47
Phangnga 114 238 37 2.0 43 3.7 134 281 37
Phuket 82 241 55 15 43 56 97 284 5.5
Krabi 139 344 46 25 62 46 164 406 46
Others - = - 62 154 47 . 62 154 47
Total 725 1804 47 192 478 47 917 2285 47

Source: The Team

The total number of person trip generanon of restdents in the Upper South was
estimated to increase from 91,700 in 1980 to 228, 500 in 2000 with an annual growth
rate of 4.7 percent. Phuket is estimated to attain the bighest annual growth rate of 5.5
percent, followed by Surat Thani of 4.7 percent, .Kra'bi. of 4.6 percent and Phangnga
of 3.7 percent.

Person Tri]ﬁ by Non Residents

- The number of visitors to the four changwat coupled with their origins are available
from the statistics compiled by Tourism Authority of Thailand. The number of
 visitors to the Upper South is estimated in Tourism Sector Study. Based on these in-
formation, future person trip by non residents was estimated on the premises that
fture distribytion pattern of visitors® origin was similar to the present pattern and
-that the visitors to a province from the other provinces in the Upper South were taken
into account by person trip. by residents of the arca. Table 4.5 summanzes the
estimated future person trip by non residents. It should be noted that person trips by

- foreigners are not included in this OD table because their distribution pattern would

be changed to a great extent by opening new international flight routes to the area.
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‘Table 4.5 PERSON TRIP BY NON RESIDENTS (GENERATION)

2000

Unit: Person trips/day

1980 %pa
Surat Thani 4311 9553 4.1
Phangnga 239 406 2.4
Phuket ' 794 1184 2.0
Klabl 557 793 1.9
Others 5901 11936 36
Total 11802 . 23872 3.6

Source: The Team

The number of person trip generation per day by non 1'esider'1ts:was estimated to ifl-
crease from 11,800 trips in 1980 to 23,900 trips in 2000 with an annual growth rate of

3.6 percent.

Person Trip by both R<:51cients and Nan Resmicnts

The QD tables thus estimated were then integrated into an ongm and destmatlon
table representing the total flow of person trips. Table 4.6 and Fig. 4.4 show the resuit

of this estimation.

‘Total number of person tiip related to the Upper South was estimated at 252,400 trips
peir day including intra provincial trips and 71,700 trips excluding intra provincial
trips. The growth rates of person trips were calculated at 4.6 percent per annum in-
cluding intra provincial trips and 4.3 percent per annum excluding intra provincial
trips. The number of inter provincial trips in the Upper South was estimated at 16,900
trips, the number of Lrips between the Upper South and the Lower South at 31,400
trips and the trips between the Upper South and Bangkok including other regions at
16,200 trips. '

Surat Thani

Person ﬁ'ip flow of Surat Thani was estimated at 54,300 trips per day excluding inira
provincial flow, The growth rate from 1980 was éalculated at 4.5 percent per annum.
- Person trips to and from the Lower South excluding Songkhla amounted to 22,700
trips at an annual growth ratc of 4.5 percent and those (o and from Bangkok
amounted to 10,200 trips at an annual growth rate of 4.3 percent. Though the growth

rate of person trips between Surat Thani and Phuket was estimated to be high, the
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Table 4.6 PASSENGER OD TABLE IN 2000

‘Unit: Person mpl day

T2 3 4. s & 1 8 9  Toul

. Surat Thani

98355 1081 525 4354 1200 11365 3263 5120 261 125524

1081 23775 2303 93 140 203 316 513 33 28457

2. Phangnga
3. Phuket 525 2303 24126 110 464 642 15 1351 74 29610
4. Kradi 4354 93 110 34432 91 1597 13 719 9 41418
S. Songkhla 1200 140 464 91 0. 0 0 0 0 1895
6. OtherL.South 11365 203 642 1597 0. O 0 0 0 13807
7. Ranon/Chumphon 3263 316 15 13 0 0 0 0 0 3607
8. Bangkok 5120 513 1351 719 0 0 0 0 0 7703
9. Others 61 33 74 9 6 o0 0 0 o 37
Towl 125524 28457 20610 41418 1895 13807 3607 7703 377 252398

Source: The Team

number of trips still remains rather low compared with other OD pairs of Surat '

Thani.

Phangnga

Person trip flow of Phangnga was estimated at 9,400 trips per day excluding intra pro-

vincial flow. The growth rate from 1980 was calcniated at 3.6 percent per annum,

‘Phangnga will keep the closest relationship with Phuket, followed by Surat Thani.

_Phuket

-Person trip flow of Phuket was estimated at 11,000 trips per day excludmg mtra pro-

vincial flow. The growth rate from 1980 was calculated at 4.5 percent per annuin,

Phuket has the largest number of person trips 1o and from Phangnga of 4,600 trips,
followed by those to and from Bangkok of 2,700 trips. It is very likely that person trip
flow to and from Phangnga will be larger than this estimation owmg fo the increasing

excursion trips of tourist in this corridor:

Krabi

Person trip flow of Krabi was estimated at 14 000 trips per day excluding intra provin—

-cial [low. The growth rate from 1980 was calculated at 4. 2 percent per annum. It is

estimated that the relationship between Krabi and Surat Thani will be further
strengthened while that between Krabi and the Lower South will relatively be
stagnated. '

— 48 —



BANGKOK

(L)

ERS -

RARONG /

CHUMPHON

1H£'mmss :

__::.E:_:_:_:_E

SOUGKHLA

Fig. 4.:4 PASSENGER FLOW N 2000 - ALL MODES -

improvement/development of Krabi-Surat Thanj

In the aspect of person trip flow,

Link will be an important issue for (hé integrated development of the Upper South. It

ation system between the

is also an important issue to improve/develop the transport

“Upper South and Bangkok, taking account of the substantive transportation demand

expected in this corridor.
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5.1

5.1.1

STRATEGIES AND MAJOR PROJECTS FOR TRANSPORTATION
DEVELOPMENT

TRANSPORTATION DEVELOPMENT STRATEGIES
Consideratioﬁs on Transportation Demand and Supply |

Transportation demand related to the Upper South could be categorized into four

groﬂps in terms of trip length; provincial, subregional, national and international

levels.

Provincial transportation demand is wet mostly by road transport which has access
and traffic functions. Access function of road tranS@ort is‘coﬁsidered_more important
than traffic function so as 1o expand the area for utilization: access from arterial
highways to such produttion sites as agriculture, forestry and mining, access to such
centers as district and villa{ge, access to tourism spots, access to such transportation

nodes as railway, port and airport, and access to every part in urban centers.

S,L_tb_rc'gional transportation demand is met mostly by road transport, t0o, but traffic
function of road transpdrt is considered more impértant than access function as trip
lexlgth ‘increases. Railway trausport could be used by passengeré only be}_:ween the
areas of good access to and from railway station. Thié transportation c!cmaﬁd is ex-
pected to increase in accordance with the progress of industrialization, popul'ation in-
crease and a rise in per capita income of the Upper South. Transportation demand
particuiarly'between Phuket and Surat Thani will be increased at a higher growth rate

as the both citics are developed into twin growth poles of the Upper South.

National transportation demand will be shared by road, railway and ship for cargo
transportation, and by road, railway and air for passenger transpo_rtation. In the west
coast of the Upper South, however, the available transportation means is limited at
present to road for cargo transportation and to road and air for passenger transporta-
tion. Traffic function of road transport plays a major role in meeting this demand.
Trucks and buses hurry on their long way to destinations. Through traffics cause con-
flicts with local traffics and uncasiness of residents who 1i§e in a small town along the
highway. National transportation demand of the Upper South is expected to increase
as well in accordance Wi_th the location of manufacturing industries to the area and
growth of consumption there. Overall dependence on road transport will result in
causing more conflicts and uneasiness for the future,
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International transportation demand is met mostly by sca transport for cargo and air
transport for passenger. However, any international outlets are-not available to the
east coast of the Upper Sduth at present. This transportation demand is completed by
feéder transport at both ends. Ports aﬁd-air;jorts are required to expand their ca1$acity :
“to cope with the future demand increase and feeder transport network should also be

improved to ensure smooth flow of the generated and attracted traffics of these
facilities.

Based on the above discussions, relationship between transportation demand and

supply can be summarized as shown in Fig..5.1.

Sub-
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Fig. 5.1 TRANSPORTATION DEMAND AND SUPPLY

Provincial and subregional (ransportation demand can be best served by road
transport. Actually, centers of the four provinces in the Upper South are connected
each other by national and provincial highways undcr the jurisdiction. of DOH and
most of the district centers are situated alongside these highways. Rural roads have
been developed by other agencics to provide access to production sites of agrjcultﬂre,
forestry and mining. Future increase of these demands can be satisfied by improv-
ing/upgrading these highways and rural roads through the continuous monitoring of

the traffic volume on major sections.

Though transportation supply for national transportation demand is well developed
on the east coast of the Upper South, it is not on the west coast. Road transport is ac-

tually only transportation means for cargo becaunse sea transpori needs a long way



5.1.2

round the Ma]ay Penmsula At the stage when tlEmSp()rt‘lthn demand remains at a

chtwc ewnom\c 'mtmtlcs, road tlansport will bc
nse that road transport can comply with- every
onal level. Beyond a certain stage,

rather row level due to sunple a__nc‘l
the best tl'atlsportation nteans in the se

transpoatation demand from provincial to nati
however, sole depcndence on toad transport will create such d1s'1dvantages as con-

siderable volume of energy consumptmn damages to road stl uctu:e and traffic chaos

in/near town arcas. To cope with future increase of national transportation demand,

lallway extension to the west coast can be an alte: natwc chmce

On ﬂrc cast coast of the Upper South, Ehere is no transporta_lion-infras'truc_tme to
meet the international transportation demand. This demand is fulfilled by sending ex-
port cargoes to other ports such as Bangkok for trmsshlpment Markup of export
cargoes which is mcmled oy such mland transportation cost affects unfavourably to
its competitiveness, resultmg in stagnant development of the subxeglon Development
of an international gateway on thie east coast of the Upper South is considered very

important to vitalize the economy.

Strategies for Transportation Development .

Strategies for transportation development of the Upper South is worked out based on
the review of the existing and programmed transportation network, future transpor-

tation demand and considerations on transportation demand and supply.

The basic abprdach of transp(_)rtation d’evelbprﬁent is to make full use of the existing
and programmed transportation infrastructure as much as possible. As described in
the preceding sections, road network of the Up.per South is well developed and main-
tained. Arterial highways connect provincial centers each other and rural roads which
are connected with arterial highways provide access to production sites away from
highways. These rural roads can be regarded as potential highways in the future. New
ports were constructed at Tha Thong and Krabi, and Phuket Deep Seaport is schedul-
ed to be constructed during the Fifth-Five Year Plan period. This deep seaport which
will be a gateway to the western situated countrics is expected to play a great role in
developing the Upper South. Improvement of the Southern Railway Liné is now in
progress and two atrports of Phuket and Surat Thani are planncd to be improved,

100. These cumulated transportation infrastructure should be fully incorporated into
the future transportation development.
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. There will be two points of view for developing the transportation system of the Up-
- per South. The first view is to develop the transportation system of the area so as to
“enhance the locationat advantage of the the Upper South in both national and inter-

national sequences. The second view is to develop the-transpdrtation system so as Lo

improve the accessibility _td the potential resources and contribute to u'pgrading the
people’s living conditions in rather local sequences. In this study, however, greater
emphasis will be placed on the first view becaﬁse the secand view can be partially
'tak_en into account during the planning process of the first view and be materialized

without any big change of budgetary allocations.

"In view of the averall development strategy of the Upper South and transportation

study up to now, transportation system of the Upper South is proposed io be

developed under the following strategies:

To make best use of Phuket Deep Sé'apdrt for developing the South and p.romoting
international trade between the country and the western situated countries. Phuket '
Deep Seaport will be characterized as a commercial port due to the limited port arca.
Phuket -City will be required to be developed for acéepting port related economic
activities, a considerable number of port related officials and workers, and forcign

sailors to the port. Transportation network should be deve- loped for expanding the

hinterland of Phuket Deep Seaport for ¢ffi- cient collection/distribution of interna-

tional cargoes to and from the South. Development of efficient transportation
linkages between the port and Bangkok is another requirement becanse Phuket Deep
Seaport is an alternative gateway directing to the western situated countries to
Bangkok/Laem Chabang Ports. For making best use of Phuket Deep Seaport,

development of supporting transportation infrastructure will be essential.

To improve/develop the East-West Link bétween Surat Thani and Phuket for linking
the Phuket and Andaman coastal economy more closely with the mainstay of the na-
tional economy being in Bangkok, and for unifying economies of the Upper South at
western and eastern sides. A prototype Fast-West Link is scheduled to be completed
by the end of the Fifth Five Year Plan period and this link is expected to considerably
reduce the travelling time between both cities. From the view point of attaining closer
linkage from the east coast to the west, however, it is preferable to upgrade the whole
stretch to the national highway standard. In view of the long distance from Bangkok
to the Upper Soul.h; especiaily thé Andaman Sea Coast, railway extension to Phuket

will be an alternative of establishing the East-West Link.
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ernational pout in South Khanom so as to facilitatc. export of natural
oducts from the vast hnuerland and. impott of industrial
potential availability of good deep seaport, Sura
into an industrial, d:strlbutlon and nrban center in

To develop an int
resources and related pr
matena}s, takmg account of the

Thani is expected to be developed
ard ihdustriai development along the Gulf of Thailand; based on

pment of an intemational port will be

the emerging seabo
its locational and resource advantages Develo
mdlspcnsable to attract mdustnal locations to the arca especially.in the current of in-
ternanonahmnon In contrast o Phuket Dhcp Scaport, Khanom Deep Seaport is ex-
pccted to be a coastal industrial site with close relationship with Eastern Scaboard in
addition 1o an interfacc between sea and land transportation. It is very important to
take into consideration the development phasing of this port and Songkhla Deep

Seaport:

| To develop a highway link for connecting Krabi with Surat Thani to cope with the an-

tmlpated development of the Central Lowland. According to the subregional develop-
tnent scenario, the Central Lowland is expectcd to take a ieadmg palt in agricultural
development, particularty oil palm cultivation, This development. will gencrate
substaniial volume of oil palm transportation to exiraction plants. and crude oil
transportation to market. Through these activities, Krabi cconomy will have closer
relationship with Surat Thani economy, resultmg in increased transportatlon demand

between the two provinces. Though the existing hlgh\\'ay network contributes partly

‘1o this demand, direct linkage as far as possible will promote the development of

Krabi economy.

. To develop a ferry link between Phuket and Krabi for lessening the locational con-

straints of the Phuket Island and for promoting socio-economic relationship between
Phuket and Krabi/the Lower South. Phuket is expected to be a growth center on the
Andaman Sea Coast with such plural important functions as international-commer-
cial port area, ihd_ustrial development zone for high technological and high value add-
¢d products, tourism promotion zone and major urban center in the area. Without
pertinent linkage to the southern direction,. locational constraints might decelerate the
development of Phuket as well as developmént impacts would not be extended to
Krabi/the Lower South. This linkage will contribute to dispersing the tourists conéen—
trated on the west coast of the Phuket Island to the Phangnga Ray Area.

To develop coastal Shipping network between Phuket Deep Seaport and Krabi/Kan-
tang Ports for easy access to international markei ffom Krabi and Kantang. Forrthis
purpose, both ports are required to have the port capacity and channel accom-
modating vessels of 600 to 1,000 DWT. Capital aua maintenance dredging is
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necessary to keep the depth of channel to minus four meters at the minimun.

To improve Phuket Interational Airport to cope with the expected increase of

" transportation demand of passengers and cargoes. According to the subregional

‘development plan, an industrial estate is to be located in the area adjacent to the air-

port. In keeping pace with the development of the estate, cargo hand]mg facilities for
export and import should be established step by step.

On top of the above, it is necessary to improve transportation linkage between the
Upper South and Bangkok/the Lower South. Bangkok is the center of every activity

~of the country and Sonthla/Hat Yai is the center of various activitics of the South in

pr oxmnty to Malaysian economy. The the Upper South, however, is only a midpoint

between Bangkok and Songkhla/Hat Yai with great dependence on both centers at
this_monient. Impr’ov_ement of transportation linkage to both 'centefg would be a
prerequisite for the Upper South development. Attention should be paid to allocate
well-suifed transportational functions to every transportation mode of road, railway,

sea and air transport.

Transpoutation development strategies described above are illustrated in Fig. 5.2.

Phasing of Transportation Developmeni

The overall development stratcgies of the Upper South are proposed to be phased in-
to three stages in correspondence (o changing roles of the subregion to meet the na-
tional challenges for internationaliza- tion, industrialization and decentralization of
Bangkok Metropolis. Short-term strategies for the period of the Fifth Five-Year Plan
are to encourage current resource export and tourism activities, to ex_pand current
resource proccséiug and related economic activities and to reinforce the local base for
future development of the subregion. Medium-term strategics for the period of the
Sixth Five-Ycar Plan are to accelerate and diversity industrial development and to
develop new infrastructurcs strategic to spatial restructuring. Long-term strategies for
the period of the Seventh Five-Year Plan and beyond are to strengthen and diversity
international functions of Phuket , {0 expand interregional industrial l'ih’kage, par-
ticularly between Surat Thani and Easfem Seaboard and to integl'ate Phuket and

Surat Thani economies, thereby inducing the decentralization of Bangkok.
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‘Basic function of transportation development is to eliminate/ minimize the distance

that separates two places. On one hand, transportation development depends on the-
- deévelopment of other industries but, on the other hand, economic activities: can
~ neither be expanded nor deversified unless: transportation development is not pur-.
sued. The history of transportation development of the South would béar witness to
~ this statement, Transportation development plays a gréfii role in transforming pro-
duction- oriented cconomy into market oriented economy. In view of the overall
‘development strategies of the Upper South, transportation development needs to be

- accelerated some years ahead of the industrial development. -

Short-term strategies for i:ransportation development are composed of those projects

~ identified by the Fifth Five-Year Plan; the first stage'_constfuction of Phuket Deep |
Seaport, im’;ﬁ-ovement/deve]opment of East-West Road Link -(éonstruction of
Phuket Bypass and Phangnga-Thap Put Project, upgrading of Route 402 and pave-
ment of Ro'ute 4040 connecting Phanom with Thap Put), devclopment of Krabi-Surat
“Thani Link (constru'ctioﬁ and pavement of Route 4037 connecting Krabi with Phra
Saeng) and improvement of Phuket Interpational Airport (extension of runway to

- 3,000 meters, expansion of passenger terminal and so on). Completion of these pro-
}'eéts will meet immediate transportation demand and will constitute basic frame for
future transpottation development. Engineering studies on such major projects as
Fast-West Link and Khanom Deep Seaport programmed for the next phase are re-
quired to be conducted during this period. Channel dredging of Kantang Port is con-
sidered necessary to be carried out in this stage, based on the jjro_spect that this port
"will substitute international trading function of Phuket Deep Seaport for the time be-
ing. and that the stagnant Kantang economy is expected to be revitalized by this

countermeasure.

Medium-term sirategies for transportation development are composed of such pro-
jects as Fast-West Road Link of two lanes, the first stage construction of Khanom
Deep Seaport, completion of the .whole stretch of Krabi-Surat Thani Link and ferry
boat operation between Phuket and Krabi. Though protoﬁype East-West Road Link
is completed during the first phase, this link is required to be upgraded to primary
highway standard. Major sections to be newly constructed are Surat Thani-Route 41
Section for easing traffic concentration, Route 41-Phanom Section for agricultural
dcveiopme'ﬂt and Phuket New Bridge Sccti(m“ for lessening travel distance. The firsi.
stage construction of Khanom Deep Seaport will include one berth for 15 thousand
DWT, one berth for 3,000 DWT and several berths for small crafts. Krabi-Surat
Thani Link is to be extended to Khanom Deep Seaport by the time when the first

stage construciion of the port is complcted. This link will be constructed by making
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use of the existing and programmed highways and rural roads. For ferry boat opera-
vion between Phiket and Krabi, one berth for ferry boat needs to be prepared at both
o handting facilities should be prepar ed at Phuket Interna-

ports. In this phase, carg L . .
pacg with the development of Phuket Airport Industrial

tional Airport by keeping
Estate.

Long-term strategies for trénsportati'on development arc composed of such projects

as East-West Rail Link of single track, expansion of Phuket Deep Seapolt and
Khanom Deep Seaport, and development of cargo handling lcu:ihtles of Phuket Inter-
national Airport. East-West Rail Link is planned to provide addltlonal transportation
means to road fransport part;cularly for the better imkage between Bangkok and the
west coast of the Upper South. The existing railway line up to Khiri Ratthanikhom is

t0 be extended to Phuket Deep Seaport. East-West Rail Link will encourage the ex-

'port to the western sitnated countries through Phuket Deep Seaport, not only from

the immediate hmtei land bui also from otheér regions, especially from the Western

Region. To cope with the expected increase of cargo handling volume Phuket Deep
Seaport will need expansion. Khanom Deep Set 1p01t will also need additional berths
for handling more cargoes as the industrialization of Surat T hani advances. Durmg
the period of this phase, production capacity of the factories located in Phuket Air-
port Industrial Estate will gradual'ly increase. Cargo handling facilities of Phuket
International Airpori need to be developed so as to facilitate the transportation of

products and materials,

Of the major projects mentioned above, East-West Link and Khaﬁom Deep Seaport
are considered most strategic to the development of the Upper South in terms of
development effects and investment cost required. The following two sections explain
the results of prefeasibility study on both projects.

- EAST-WEST LINK

Traffic Demand Forecast
Cargo Transportation

Inter Regional/Provincial Transportation

Cargo transportation demand of the Upper South was estimated by commodity kind
based on the production/consumption analysis. The estimated demand of cach origin

and destination pair was then allocated to transportation modes by applying modal
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split models.

Tor the estimation of traffic demand on East-West Link, the following origin and
destination pairs are selected from the estimated cargo OD tables:

Surat Thani -  'Phangnga
Phuket ‘
Phuket Deep Seaport

Surat Thani

!

Surat Thani

|

Phangnga —  Phuket

Phan'gnga - — - Cumphen

l’héngnga . — Bangkok and Others
Phuket —  Chumphon

Phuket —  Bangkok and Others
Phu_ket —  Khanom Deep Seaport

Two routes are available for the pairs “Phangnga/Phuket - Chumphon/Bangkok and
Others”; the one along the east coast via East-West Link and the other along the west
coast. 70 percent of the volume allocated to road was assigned to the cast coast route

" in consideration of the expected shorter travelling time through East-West Link and
Route 41.

The average cargo volume to be transported on East-West Link is estimated at
746,800 and 1,894,500 tons cxcluding cement and petrolenm products for 1980 and
2000, respectively with a growth rate of 4.8 percent pér annum as shown in Table 5.1.
Cement will be transported on East-West Link only if railway link is estabhlished,
otherwise it will be sent to Phangnga via Route 4 and to Phuket via Kantang. The
transportation of pctroleum products will change drastically, depending on whether
they are supplied to the Upper South from Sri Récha/Bangkok or from a local
refinery proposcd in this study. For this account, transportation of petroleum pro-

ducts is completely excluded from raffic demand forecast of East-West Link.

According to the result of the modal split, railway will take major part in transporting
cargoes between Phuket/Phangnga and Bangkok/ Others. The share of railway for
these origiﬁ and destination pairs is 'est.imated at 50 percent in 2000. On the contrary,
raifway will not héwe'any participation in inter provincial cargo trén:sportation in the
Upper South. These results ave based on present empirical imodal split data for the
origin and destination pairs of Surat Thani- Songkhla, Surat Thani-Bangkok and
Songkhlé—Bangkok.



Tabie 51 CARGO TRANSPORTATION ON EAST-WEST LINK

Unit : 1000 Lon/year
- Year ' .1980. 2000 - _
- Mode Road Road Railway ~Total
= - 5 P- Pl PP P-S
0D Pair Section PP P-S p-p P~ P-P . _
- 4 - - - 34l.6
Surat ~ Phangnga - 94.9 - 3%1-6 _ |
~ Phuket 6.1 6.1 494.9 494.9 - - 494.9 | 494,9
~ Phuket Port . 1.2 1.2 133.0 133.0 - - 133..0. 133.0
Phangnga - Phuket 470.8 ~ . 566.5 - - - 566.5 -
Phuket — ¥hanow Port 15,4 15.4 77.6 77, - - 7.’7.6. 777.6_
Sub-Total . 443,5 117.6 1272.0 1047.1 - - 1272.0 . 1Q47.1
Phangnga -~ Chumphon - 41.2 ~ .53.3 - 1.0 - 54.3
- BRK/Others -  268.4 - 2464 - 202.4 - ~ 448.8
Phuket - Chumphon. 17.3. 17.3 44,2 44,2 6.9 6.9 .51.1 511
. - BKK/Others 294.1 -294.1 201.5 201.5 230.8 230.8 432.3 432.3
Sﬁ_b—Total C311.4 621.0 245.7 545.4 237,77 441.1 483.4 986.5
Grand-Total - _ 754.9 7 738.6 1517.7 1592.5 237.7 ‘441.,1°1755.4 2033.6 _
Average (746.8) (1555.1) S {339.4) (1894.5)
Note: _. |
1y P-P and P-S stand for Phuket—Phangnga Section and Phangnga»S_urat Thani Section,
respectively.
2) _Iﬁ case East-West Rail Link is a\}ailable, cement from Thung Song to Phangnga and
Phuket will _be carried by railway; 186,300 tons to Phangnga and 253,600 tons to
Phuket.
3) Luel is excluded from the above estimation because fuel tlansportatlon will be greatly
changed if oil refinery is estabhshed in Kmbl
4)  Modal split between road and railway is estimated based on lhe modai split curyes ob-

tamed from OD pairs of Surat Tham—Songkhla Bangkok-Surat Tham and Bangkok-

Songkhia

Source: The Team
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Improvement of railway facilities-and services will become necessary to perform this

- expected rqle SO as'to compete with perpetual improvement of highways.

Intra Provincial Transportation

Intra provincial transportation is one of thé transportation demand on Rast-West
Link. The estimated intra provincial transportation demand was apportioned to East-
West Link corridor based on the p'opula.tion of the districts situated along the cor-
ridor. 25 pefrcent of the apportioned demand is assnmed to be the average intra pro-
vincial transportation to app'ear on Easi-West Link,_ cbnsid.ei'i'ng that intra provinéial

transportation consists of short trip length. Intra provincial transportation demand to

* be appeared on Hast-West Link is thus estimated at 54,200 and 75,600 tons in 1980

and at 195,600 and 186,800 tons in 2000 for the sections of Surai Thani-Phangnga and
Phangnga-Phuket, respectively.

Export through Phuket Deep Seaport from Baigkok/Other Regions

Foreign trade of the country with western situated countries composed about one
third of the total amount of foreign trade. Export to the weslern situated countries in-
creased its share from 26 percent of the total export in 1975 0 35 percent in 1980,
while import from the countries decreased its share from 38 percent in 1975 to 33 per-

cent in 1980. During this period, the amount itself showed a remarkable increase,

"more than 30 percent per annum for export and nearly 20 percent per annum for

import.

To cope with the increase of foreign trade, further investment will become necessary

to facilitate the existing Kiong Toey Port. However, modernizing the port is restricted

- by a number of factors. Access to the dock from both land and sea is difficult, hazar-

dous and slow. On one side, the port is enveloped in the urban sprawl of Bangkok,
while navigation for ships entering the port is through a shallow gulf over a shifting
bar at the river mouth, and along a narrow and winding channel in a congested river.
To overcome these constraints, government and industry have promoted the idea of a
new port at Laem Chabang in Chon Buri Province as the natural extension of Klong
Toey Port. However, success of alternative ports outside Metropolitan Bangkok is

entirely dependent on communications.

Phuket Deep Seaport will possibly be another gateway (o the western situated coun-
trics because of the various constraints of Khlong Toey Port and the inland transpor-

tation distance of 120 kilometers from Bangkok to Laem Chabang Port. This distance
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tions on this part:However, success of Phuket Deep 'Seftpmt asaga

is well sewed by trucks, but special effort will be necéssary to ease the traffic conges-

teway to the west
is also entirely dependent on communications. In consndelatlon of the distance of 850

kilometers from Bangkok effective 1a|lw'1y lmkagc will be- mdlspensab‘le to make full.

use of the port from the national viewpoint. Otherwise, the funcuon of the port will

be restricted only to improve the external cconomy o_f the Squth

Thlough the rallway extension of 170 I\tlometers from Khiri Ratthamkhom to Phuket
BPeep Seaport the port will- be connected to Bangkok and every other part of the
country. Some portion of vartou‘; kind of commodities such. as electronic pr oducts,

clothes/footwear and olher manufactured or assembled -products ﬂom Bangkok

Metr opolis, tabacco Jeaf from the North, tinned pmeapples from the West and 50 on

will possibly be cxported to the western situated countries through Phuket Deep
Seaport. However, quantifying this pOSbiblllt)’ at this moment confronts with in-
distinct surroundings; future production and marketability of the products and com-

pe_titivehes’;s of Phuket Deep Seaport with Khlong Toey/Laem Chabang Potts.

It will be very plausible to consider that thc Western Region at least has h;'g_her

possibi'lity to use Phuket Deep Seaport for its westbound export owilig to the inland

‘transportation distance of 110 kilonteters to Khlong Toey Port and 230 kilometers to

Laem : Chabang Poit which accompanies chronic ‘traffic congestion in Bangkok
Metropolis. The average distance {rom the Western Region to Phuket Deep Seaport is -

750 kilometers or about three times as long as the distance to Laem Chabang Port.

Based on the above considerations, export volume through Phuket Deep Seaport

from Bangkok/other regions are cstimated by limiting the target regions only to the

‘Western Region. The export through Phuket Deep Seaport from the Wéstefn Région

to western sitvated countries are estimated at 290,000 tons under the trend type pro-
jection and 684,000 tons under the regional/national push type projection in 2000 as
shown in Table 5.2. The average of the two pl’O]eCtIOHS amounts to 487,000 tons. This
export through Phuket Deep Seaport will be materialized only if East-West Rail Link
is established to the port.

Passenger Transportation
Inter Regional/Provincial Transporta'tion

Passenger transportation demand of the Upper South was estimated with referen ceto

the residents of the area and visitors to the area as described in 4.2.2. The estimated
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Table 5.2 EXPORT THROUGH PHUKET DEEP SEAPORT FROM THE WESTERN REGION

198D 1990 - 2000
Miil® 1000ton Mill}_ﬁ 1000ton. Mill¥ 1000ton

Trer_ld-Type Total Export 851.12 2,677 11,312 _3,733 12,781, 4,218
Projection Westbound Export 5,488 1,511 4,864 1,605 5,496 1,814
Potential te Phuket 535 605
. Via Phuket Port 257 790
Push Type Total Export 70,912 6,902 30,134 9,945
Projection Westbound Export 8,992 2,968 12,958 4,277
potential to Phuket 989 1,425
Via Phuket Port - 475 684

Note:

1) Growth rates of total export of the western region from 1980 to 1990 is based on the

estimation by “Western Region Planning Study”.

2) Growth rates of total export from 1990 to 2000 is assumed to be half of the growth
" rates from 1985 to 1990.

3)  Westbound export ratio is assumed at 43 percent based on the records achieved in
1980, -

4) “Potential to Phuket” is assumed at one third of “westbound Expoit”, which means
one third will be forwarded to Phuket for export to the western situated countries and

two thirds to Klong Toey/Laem Chabang Ports.

5)  “Via Phuket Port” shows the volume estimated to be transported to Phuket Deep
Seaport by railway. The difference between “Potential to Phuket” and “¥Via Phuket
Port” is the volume estimated to be transported- by trucks to Phuket Decp Seaport.

" However this portion will probably be forwarded to Bangkok/Laem Chabang ports

because of the shorier road distance,

Source: The Team
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‘For the esti

demand on each origin and destination pair was then atlocated to road; rallw_ay and

air by applying modal split models.

matlon of traffic demand on Last West Link, the following origin and

destmatlon pairs are selected from the esnmated passenger OD table:

Surat Thani - Phangnga

Surat Thant —  Phuket

Phanghga —  Phuket -

P-han.gnga © — . Chumphon

Phangnga - Bangko_k/Other Regions
Phuket — Chmni)hbn :

Phuket - Bangkok/Othér Regions

Two routes are available for the pairs ““Phangng"e/Phuket - Chumphon/Bangkok
and Others”; the one along the east coast via Bast-West [ 4nk and the other along the
west coast, 70 pércent of the volume allocated to road was assigned to the east coast

route in consideration of the expected shorter travelling time through East West Link

and Route 41.

The average number of trips to be transported on East-West Link is estimated at
934,800 and 2,702,200 trips for 1980 and 2000, vespectively, with the annual growth
rate of 5.5 percent as shown in Table 5.3. The average share of railway in 2000 on
East-West Link is estimated at 36 percent for the all origin and destination pairs, eight
percent for the origin and destination bairs in the Upper South and 76 percent for the
pairs between Phangnga/Phuket and Chumphon/ Bangkok. Though railway link is
expected to play only a limited role in inter provincial trips in the Upper South, it will
have a great importance for the passenger transportation between the Upper South

and Bangkok.
Intra Provincial Transportation

The same method that applied to cargo transportation was applied to this transporta-

tion demand. Intra provincial demand to be appeared on East-West Link is estimated

at 965, 200 trips in 1980 and 2,019,400 trips in 2000 for the section of Surat Thani and

Phangnga, and 641,900 trips in 1980 and 2,062,800 trips in 2000 for the section of
Phangnga and Phuket.
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Table 5.3 INTER REGIONAL/PROVINCIAL PASSENGER TRANSPORTATION

ON EAST-WEST LINK {(WITH RAILWAY)

Unit: 1000 trips/year

Year *

1) In case of without railway, the number o

1980 2000
_ Mb;n:de Road Road ~ Railway Total
 ODPair - Section P PS PP PS PP PSS PP PS
Surat. - Phangnga —~ 4270 - 7183 - 708  — 7891
— Phuket 97.1  97.1 3300 3300 540 540 3840 3840
Phangnga - Phuket 6658 - 15972 - 840 - 16812 -
Sub-Total 762.9 5242 19272 10483 1380 124.8 20652 1173.1
Phangnga — Chl_tmphon — 92.7 — 129.2 - 46.0 — 175.2
— BKK/Others — 154.0 — 68.6 - 262.1 - — 330.7
Phuket - — Chumphon. - 1.5 1.5 58 5.9 2.9. 29 8.8 8.8
.— BKK/[Others 1664 1664 1504 1504 6709 6709 821.3 8213
‘Sub-Total 1679 4146 1563 354.1 6738 9819 '830.1 13360
Grand-Total 930.8 9388 20835 14024 8118 11067 28953 2509.1
Average (934.8) (1743.0) (959.3) (2702.2)
Note:

{ passengers on East-West Link is reduced

hecause of induced shift of passengers to air transport.

2) P-P and P-S stand for Phuket-Phangnga Section and Phangnga-Surat Thani Section,

respectively.

3) Modal split between road and raitway is estimated based on the modal split curve ob-

tained from the OD pairs of Surai Thani-Songkhla, Bangkok-Surat Thani and
Bangkok-Songkhla.

Source: The Team
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) ExcurSionTrips of-'Tourists

' :Ye'n ly numbel of hotel guests is estlmated to increase from 343,300 persons in 1980 to |
A, 803 00 pexsons m 2000 when the avcrage penod of stay is expectecl to be seven
mghts for forelgn {ourists and thlee mghts for domest:c touristss ‘Excursion mps of

tounsts arg composed of mua provmcnal movement sueh as between caty center and
‘seashiore and between C1ty center and lnstoncal/cultmal assets, and mter provmcnal :
movement m ‘the Upper South looking fm 1athel chfferent tourlsm atmosphere The
‘fcrmer type of short dlstance movement will be greater in terms of numbel of tnps

than the l_atter Lype of mlddie distance movement.

The. most possnble excurs1on tups on East West Lmk ml] be ong day toui of thie hotel
guests bétween Phuket and Phangngd Tt is assumed that 30. pe1cent of estimated
number of hotel guests in Phuket and Phangnga will make one day excursion trip bet-
ween Phuket and Phangnga. n other words, seven percent of the total pex_‘son days of
the hotel guests will be allocated to this excursion trip. The number of excursion trips

is es't'imated at 536,600 trips in 2000.
' 'i“ran-spo'rtétion demand explained 550@ is éi_i:_iamarized in Table 5.4.
3) Roael Traffic
The estimated cargo and passenger trar;Sportanon demand on East West Road Lmk

was Lonverted to number of vehlcles For the estimation of future demand, the

'foIlowmg assumptmns were adopted

For Cargo Trahsﬁortaﬁon:

Light Truck Medium Truck Heavy Truck

Passenger Car Unit {pcu) ' 1.0 2.0 3.0

Load Factor (tonjvehicle) *! 08 o an 12

Share by Vehicle Type *3 : : |
Intrafinter provi_neial . - 35% - 35% ' | 30%
Port Related and Others o 10% © 30% 60%
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- Table 5.4 TRANSPORTATION DEMAND ON EAST-WEST LINK

1980 -

2000 .

Road Road Rail  Total
SQréf’Thani - Phangﬁga {(intra) 54,2 195.6 - 195.6
: ~ Phangnga (Inter) 94.9  341.,6 - 341.6
- Thuket 6.1 494.9 - 494.9
_ ~ Phuket Port 1.2 133.0 - 133.0
. |Phangnga ~ Phuket  (Intra) 75.6  186.8 - 186.8
: | ~ Phuket (Inter) 420.8  566.5 - 566.5
;: Phuket ~ Khanom Port 15,4 77.6 - 77.6
o ~ Sub~Total 668.2 1996.0 - 1996.0
@ |Phangnga = - Chumphon 41,2 53.3 1,0 5.3
3 _ ~ Bangkok/Others 268.4  246.4  202.4 448.,8.
‘& {Phuket ~ Chumphon 17.3° 44,2 6.9 51.1
= - Bangkok/Others 294.1. 201.5 230.8  432.3
ol Sub-Total 621,0 S45.4  4A41.1 . 986.5
S iThung Song =~ Phangnga 26.5 - 186.3° 186.3
' - Phuket 32.5 - 253.6  253.6
West Region - Phuket Port - - 487.2  487.2
‘Sub-Tetal 59.0 - 927.1 927.1
Grand-Total 1348.2 2561.4 1368.2  3909.6 .
= Surat Thanl - Phangnga (Intra) 965.2. 2019.4 - 2019.4
o - Phangngg  (Inter) 427.1 718.3  70.8 789.1
& - Phuket 97.1 330.0  54.0 384.0
A{Phangnga ~ Phuket  (Intra) 641.9 2062.8 - 2062.8
s ~ Phuket (Inter) . 665.8 1597,2  84.0 1681.2
'.o' ~ Phuket  (Tourism) 102.9 . 536.6 - 536.6
3 Sub-Total 2900.0 7264.3  208.8  7473.1
— T
. |Phangnga ~ Chumphon | 92.7 129.2  46.0  175.2
'85 : - Bangkok/Others 154.0 68.6 262.1 330.7
§ | Phuket — Ghumphon 1.5 5.9 2.9 8.8
o ~ Bangkok/Others 166.4 150.4 670.9 821.3
i Sub-Total 414.6  354:1 981.9 1336.0
Grand-Total ' 3314.6 7618.4 1190.7 8809.1

Source: The Team
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For Passenger Transportation:

: Medium/Heavy
Passenger Car . Light Bns " Bus
Passenger Car Unit (peu) Lo 10 25
Load Factor (person/vehicle) ** 2.5 6.0 33.0
Shate by Vehicle Type ** ' |
Tnira/Inter provincial 25% 30% 45%
Others 10% 30% S 60%

Notes: *1 The load factor was obtained through the survey carried o'ui: by the Team. .
%2 The existing load factor was assunied to decicase in future in accordance with the
increase of income level. The existing load factor is 3.1 for passenger car, 7.7 fo_r

light bus and 37 for the avcrage of medium/heavy bus. _ : : _
#3 Share by vehicle type was assumed based on the fact that the shorter the travel

distance, the higher the share of small yehicles and the longer the_ travei_disiance,
the higher the share of heavy vehicles. After several trial calculation on d1ffcrenl_t
sets of share by vehicle type, this set revealed to represent the present coimposi-
tion of vehicles on road network in the Upper South.

By summing up the transportation demand for every origin and destination pair, vehi-
cle traffic on Bast-West Link in 2000 is estimated as shown in Table 5.5. In the case
without railway fink, the ave_fage daily traffic amounts to 7,000 in terms of peu. In the
case with railway link, the average daily traffic amounts to 6,000. For both cases, the
average daily traffic is still below the capacity of primary highway which is designed to
accommodate 8,000 pcu. However, travelling speed will be considerably reduced from
the designed speed, say at 40 to 45 kitometers per hour for the case without rail link

and 45 to 50 kilometers per hour for the case with rail link.

Rail link is estimated to have limited contribution to ease the traffic concentration on
East-West Link, the difference between the cases of with and without railway being
estimated at 1,000 pcu. As explained in the preceding section, railway will play 2 ma-
jor role in long distance iransportation which has a tendency to depend on larger size
of vehicles. The main field that rail link contributes is not to ease the traffic concen-
tration on East-West Link but to save the energy to be consumed in long haul
transportation.
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Table 5.5 VEHICLE TRAFFIC ON EAST-WEST ROAD LINK IN 2000

Unit: Vehicle/day

With Railway ‘Without Railway

P-P - P-S Average P-p P.S Average
Light Truck 1,692 1,515 1,600 1,775 1,673 1,720
Medium Truck 766 781 770 861 960 910
Heavy Truck 253 298 280 308 - 401 350
Passenger Car 1,258 880 1,070 1,370 1,622 1,200
Light Bus 642 469 560 753 622 690
Mcdium/Heavy Bus 177 132 150 216 186 200
Total Vehicle 4,788 4,075 4,430 5,283 4,864 5,070
PCU

6,300 5,700 6,000 7,000 7,000 7,000

Note: P-P and P-S stand for the sections of Phuket-Phangnga and Phangnga-Surat Thani,
respectively.

4)

Sourcge: The Team
Railway Traflic

The major commodities to be transported by East-West Rail Link can be categorized

into four groups;

Primary products, mineral resources and wmanufactured procuts {rom

Phangnga/Phuket to Bangkok/other regions.

Consumer and industrial goods supplied to Phangnga/Phuket from Bangkok/other

regions.

Cement from Thung Song Factory to Phangnga/Phuket. Key factors for cement
fransportation are low transportation cosi and some reliance on transportation
schedule to the degree that allows to make a stock control schedule of distributing

depots.

Export through Phuket Deep Seaport io the western sitnated countries from

Bangkok and other regions.

The estimated traffic volume in 2000 is schematically shown in Figure 5.3. Based on

this traffic volume, requived number of freight aud passenger traing are calculated as
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