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CHAPTER 1. INTRODUCTION
1.1 Background of the Study

Highway development master plans have been prepared for the
Northern, North-Eastern and Central regions with only the Southern
Region remaining with no SpelelC highway development plan. The
Department of Highways (DOH), in this context, has an urgent need
to prepare a highway development wmaster plan for the Southern
Region to complete natlonw1de highway development plans.

In preparlng a highway development master plan of the Southern
Region, special attention should be paid to the unique
characteristics of the region, particularly:

1) ethefregien‘hae stronger cehnectiohs with other countries
‘than the other regions of Thailand;

2)  the region is divided into the east and west coasts by
the mountain ranges stretching north-south along the
~ spine of the region;

3) nost. part of the mountains are designated at conservation
forest area including . forest reserve, national park and
"wildlife sanctuary; and

' 4)'. the region  has_'repeated1y_ been attacked by natural
disasters which damage highways in most parts of the
region.

A  government decision. to introduce the Southern Seaboard
Development Program (SSDP) in Krabi -~ Khanom area is also important
to the study. The "Trans-Thai Land Bridge" to connect Krabi on the
west coast and Khanom on the east coast is an important compoenent
of the S8SDP. The Study, however, includes a feasibility study on
the Krabi - Khanom Highway Link independently with the highway
development master plan in the Southern Region because the
development scheme of the SSDP has not been fixed yet.

1.2 Objectives of the Study

The objectives of the study are:

1) to develop a hlghway development master plan of the

- Southern Region with a target year of 2001 and to

1dent1fy prlorlty projects to be implemented by the year
1996;



2) to carry out a fea31bi11ty study - on the Krabi,~ Khanom"
Highway Link as a part of the Southern Seaboard'
Development Program (SSDP); o :

3) to carry out feasibility studies on the prlorlty projecte'
Aldentlfled in the 1) above, and _

4) to facilitate teohnlcal transfer to the Thal counterparts‘
throughout the sLudy period. . :

1.3 Study Area

The study area is located in the Malay Penlnsula w;th the. Gulf of
Thailand on the east side and the Andaman Sea on the west side. The

northwestern part of the study area ‘borders with the Socialist
Republic of the Union of Myanmar ‘and the southern part borders with

Malaysia, as shown in Fig. 1.3. 1.

'The study area stretches from north to south w1th a total. length
of about 600 kilometers while the east-west width 15 about 250
kilometers at the maximum and about 65 kllometers at the minimum.
The study area covers about 70,700 square kllometers, being equal
to about 13.8% of the whole country.

In the study area, there are fourteen prov1nces and fourteen DOH
district offices under the three d1v131on offlces as gshown in Table
1.3.1.

Table 1.3.1 PROVINCES AND DOH DIVISION orFICEs
IN THE STUDY AREA

Provinces DCOH Division Office
1.Songkhla 'Songkhla

2.Yala ditto -

3.Pattani ditto
4.Phatthalung ditto

5.Narathiwat ditto

6.Satun ditto .
7.Nakhon Si Thammarat Nakhon Si Thammarat
8.Trang ditto

9.Krabi ditto

10.Phuket ditto

11.S8urat Thani ~ditto

12.Phangnga ditto

13.Ranong Prachuap Khiri Khan
14, Chumphon ditto
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1.4 Implementation of the Study'

The study comprises three phases:

1) Phase 1 Study to develop a highway development master
plan of the Southern Region and to identify priority
projects in conjunction with the objective 1); _

2) Phase 2 Study to carry out a feasibility study on the
Krabi - Khanom Highway Link in conjunction with the
objective 2); and ' : -

3) Phase 3 Study to carry out feasibility studies on the
selected priority projects in cdonjunction with the
objective 3). ‘ o = :

Fig. 1.4.1 shows a general flow chart of the study. The Phase 1.
study was commenced in February 1990 to continue by November 1990. .
The Phase 2 Study was commenced in July 1990 to continue by
November 1990. The results of the Phase 1 and 2 studies were
compiled into the Interim Report which was submitted at the end of
November 1990. The Phase 3 Study started in December 1990 to
continue by July 1991. All the results of the study was compiled
into the Draft Final Report which was submitted at the middle of
July 1991. The Final Report is to be submitted at the middle of
September 1991. _ S

Table 1.4.1 shows the participants of the Study including PrOjéct
Principals of the DOH, members of JICA Study Team and Thai
Counterparts tc the JICA Study Team. o '
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2. . PRESENT SITUATION IN THE SOUTHERN REGION

s

2.1 General.

Thls ohapter outllnes the present condltlons ofl the Southern Reglon
in terms of natural conditions, socio-economic conditions and
transport network.

About 35 % of total land of the Southern Region is mountainous area
~and about 40 % of the total land belongs to national conservation
~area which-includes most of the mountainous areas. In rainy season,
heavy rainfall causes flooding. This suggests. that new hxghway
construction ‘adding to the existing network would be constralned
by the requlrements for environmental protectlon and that disaster
prevention measures would be required for coping with p0551b1e
hlghway damage. _ o -

The. economy of the  Southern Reglon is hlghly dependent on
international as well as inter-regional tradlng . Each mode of
transport including highway, railway, sea and air transport has
been playing an important role to support these trading activities
particularly in terms of long distance’ transport of passengers and
cargos. These - facts suggest that provision of better linkage
between railway stations/sea ports/airports and highway network
would be esgential to support the future economic growth of the
Southern Region. Co ‘ ;

Traffic volume.on,most of the highway network has surpassed the

designed traffic oapacity Upgradlng cf the’ existing highway

network, capac1ty increase in partlcular, would be thé most

"~ important issue to be addressed in’preparing a highway development
master plan of the Southern Reglon e

2.2 Natural Conditions
2.2.1 Geography

The topography "~ of the Southern Region are mountainous,

apprOXImately 35 % of the region. There lies, as shown in Fig.

2.2.1, the' Phuket Mountain.-Range at the northwest part of the

Penlnsula and Nakhon Si Thammarat Mountain Range from the south of

Changwat- Surat Thani to Changwat Satun. The Sankalakhiri Mountain

- Range stretches from the east to the west in the lower southern
part of the reqlon to separate. Thailand from Malaysia.

" Land feature of the east coast originally occurred from raised
~level of’land by nature, while that of the west coast orlglnated
Erom eros1on of land.
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There -are such several large rivers on the east coast as the
Khirlfat River, Ta Pi River, Pak Phanang River, Pattani River, Sai
Buri River and Ko~Lok River, while there are fewer large rivers on
the west. coast than the east coast only including such rivers as
the Trang. River and the Khlong Rangu River. These rivers formed,
eepecxally on the east coast, river basgin area such as Surat Than1
Basin, Nakhon Si Thammarat Ba51n, Songkhla Basin Pattani Basin,
Narathiwat Basin and Trang Basin. Fan terrace along the east coast
are flood prone area in the reglon.

Surface geologlcal features are shown in Flg. 2.2.2. Alluvium and
terrace deposits are spread over major basgins around the mouth of
major rivers. Most of mountainous and hilly area is covered with
sedlmentary and metamorphlc rocks composed of tertiary sediments,
for example Thung Song limestone, Khorat series and Phuket series,
while igneous rocks such as granlte cover some part of high
mountain areas. These 1gneous rocks were formed during the tertiary
period.

2.2.2 Climate

Table 2.2.1 shows. cllmatoloqlcal data observed by seven stations
in the Southern Reglon during 1956 - 1985, Annual mean temperature
'is 2771 €, mean maximum temperature 31.7 C, and the extreme maximum
temperature over 39 C. Meanwhile, annual mean minimum temperature
is 22 -~ 24 C, anhual mean relative humidity is around 80 %.

Table 2.2.1 ANNUAL AVERAGE CLIMATOLOGICAL DATA
( FOR THE PERIOD 1956 - 1985 )

o e e o 18 o T . T A S et A L A " - A Y o T T w4 W] g oo S R T 2 O e T B ek o

Rainfall Rainy Days Temperature { C)

(mm) _ Mean Mean Max.
Chunmphon 1,985 173 26.7 31.3
Surat Thani 1,638 163 26.3 32.0
Ko Samui 1,848 159 27.7 30.9
Nakhon S.T. ‘2,382 . 172 27.4 31.9
Songkhla 2,079 - 157 27.7 31.4

. Hat vai 1,647 159 26.7 32.3 -
pattani - 1,877 145 26.9 32.0°
"Narathiwat 2,578 174 27.2 31.5
Ranong 4,198 - 199 26.6 31.6
Phuket ' 2,302 171 28.2 31.7
Trang 2,232 176 27.2 32.3
Average 2,252 168 27.1 31,7

W N T S Y Ry Yy T i S T T NS AR T Aok B bl T O S S T SR Wl e 47T o M £ ok e o et S S e et e oy

Sourde; "Climatological Data of Thailand"
Meteorological Dept. MOC.
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- ASs shown in Fig. 2.2.3, the reglon receives northeast and southwest
monsoong  in a year. The region has hot and rainy seasons. The
annual average rainy days amount to 168 days, and annual average
rainfall reaches 2,250 mm. On the east coast, the northeast monsoon
from the South Chlna Sea brings rainfall of 2,063 mm per year
mostly during the period of November - May. On the west coast, the
. gouthwest monsoon from the Indian Ocean brings rainfall of 2 332

mm,mostly durlng the period of May - October.

Fig.. 2 2.4 illustrates mean anhual rainfall in Thailand. The
Southern :Reglon belonqa to the heaviest rainfall area in the
-country. It is conspicuous from the figure that the west coast has
more ralnfall than the east coast. Ranong has the heaviest rainfall
of 4,000 mn.

' 2.2.3 Natural Environment

Natural environment of the Southern Region can be characterized by
mangrove forest and para rubber ~plantation in terms. of
1nter-reg10na1 comparlson Mangrove forest of the Southern Region
covered the total area of 1,674 sguare kilometers in 1986 which
accounted for 85 % of the total mangrove forest of the country.
Para rubber planting area amounted to 15,200 sguare kilometers in
1982 which accounted for as high as 96 % of the total para rubber
planting area of the country.

Forest area in the Southern Region has been decreasing. Forest area
of 29,600 square kilometers in 1961 which was egual to 42 % of the
region decreased to 14,600 sguare kilometers in 1988, accounting
for as low as 21 % which was nearly half of that in 1961.

Table 2.2.2 shows transition of forest area in the Southern Region
for the period of 1961 - .1988." Surat Thani had the largest forest
area during the period although deforestation progressed faster
than the regional average. Nakhon 8i Thammarat, Chumphon, Ranong,
Phangnga and Yala are the provinces of large forest area.

 Fig. 2.2.5 and Table 2.2.3 show national conservation area
~including national resgerve forest, national park and wildlife
sanctuary. Agrlcultural ‘statistics compiled by the Royal Forest
Department (RFD) indicate that 28,200 square kilometers or about
40 % of the Southern Region was designated as the national reserve
forest in 1988. It infers that almost all the mountain areas in the
Southern Region are designated as reserve forest. There are sixteen
(16) national parks in the Southern Region covering 2,690 sqguare
kilometers of land. Wildlife sanctuaries of 2,700 square kilometers
are d951qnated in Khlong Saeng, Khao Banthat, Ton Nga Chang and
Khlong Phraya.
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Table 2.2.2 FOREST AREA IN THE SOUTHERN REGION

""""""""""""""""""""""""""""""""""""""""""" corost Azeat .
coanguat | | Thser | 'm"ZS32“"""M“"I:S;;"""’EQ,
T T T e | | s | s | 1976
1. Chumphon 6,009.008 4,144 1.0 2;d§9 “10.4 | 1,425 | 9.7 68.0
2. Ranong 3,298.045 3,008 | 10.2 2,079 0.3 | 1,393 | 9.5 | 67.0
3. Phangnga 4,170.895 | 3,005 | 10.1 1,623_ 8.1 | 1,339 | 9.2 | 82.5
4. Sucat Thani [12,891.469 3,194‘- 27.7 5,088 | 25.2 3,397 | 23.2 66.8
5. Phuket 543.034 273 | 0.5 gal 0.a| 40| 0.4 476
6. Krabl 4,708.512 | 2,769 | 9.3 |. 708 [ 5.5. 450 3.2 { 63.6
7. Rakhon Si $,942.502 | 3,368 1.4 1,745 | 8.7 | 1,438 | 9.8 | 82.4
Thammarat
8. Trang 4,917.519 | 2,449 | 8.4 | 1,205 6.0 | 1,010 | 6.9 83.8
9. Phatthalung 3,424.473 NA - 593 2;9 I 'siz 3.5 | 86.3
10. Satun 2,478.977 { 2,128 7.3 _9i1 4.6 680 .4.6 73.8
11. Songkhla 7,393.889 NA - 1,263.'- 6.0 869 5.9 | 71.9
12. pattani 1,940,356 288 1.1 go | 0.4 a9 | 0.3 ] 61.3
13. vala 4,521.078 HA - | 1,683 ] 8.4 | 1,231 | 8.4 73.1
14. Narathiwat | 4,475.430 NA - | 1,033 | s.1 297 | 5.4 | 77.2
rotal | T riey Trees 11000 |20,139 ]100.0 [14,630 [100.0 | 72.6

._..-__..-._.....-.-_.............__.-.-,..._,.-.-_...--—_.._.__.....-.-——_.-gn.—.---....u.-......_.-...;-.-—_.-...._.—-.a...-.-.-.._.--.__——.‘-w.-—-u-.-

Source : Royal Forest Department

Mote; 1 sq.km. = 1,000,000 sq.m., 1 ha = 10,000 sq.m., 1 rai = 625,000,039 sq.m.
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Table 2.2.3 THE NATIONAL PARKS AND WILDLIFE SANCTUARIES
IN THE SOUTHERN REGION

IRnARTOIRRA a¥

FR Y T e L S T PR £ ; aa_:':e:i = -========v§.=s.=‘u':t=a;_" Hu
NAME PROVINCE EST. AREACha) |  DOMINANT . REMARKS
' _ 'FOREST TYPE
=s‘:==ﬂ=====-=:==1=====::us:u===:=a:u=a===s=======a-ﬂ=s'_='=.= = -3 4-% £ 3 ""3'1_‘2§ X _vva aran 4-4
NATIONAL PARK N
1. HAT LAEM SON RANDIHG 19 AUG.. 31,500 | MOIST . | 4,8D0ha" (Land)
PHANG -NGA 1983 EVERGREEN
2. RHAQ $OK SURAT THAN! se552 | - ] e, 552ha (Land)
. 1980 S
3. KHAO LAMPI- PHANG-NGA 14 APR. 7,200 | MoisT & - " MARINE PARK
~ HAT THAL MUANG 1986 EVERGREEN -
4. MUKO SURIN PHANG-HGA 9 JuLy 13,500 | moist .| 3,300ma (Lend)
1981 - * EVERGREEN 10,200ha (Marine)
5. HUKO SIMILAW PHANG-NGA 1 SEPT. " 42,800 | SEMI’ j_" 1 - 1,400ha (Land)
: 1982 o] FEVERGREER - 11, 400hs (!‘larine)
6. A0 PHANG-NGA PHANG-NGA 29 APR. | 40,000 [ MANGROVE '5,300ha (Land)
1981 : _ R 31'. 700ha- (Mari'ne)
7. HAT NAI YANG PHUKET 13 LY 9,000 | BEACH . . | 2,200ha (Land)
: 1981 .- |- FORESYT 6 800ha {Marine)
B, HAT NAPHARAT - | KRABI 6 0CT. 38,996 | nhnuguvsgf 1 6,400na (Land)
THARA-KUXO PEE PEE 1983 | BEACH FOREST | 32,59ha (Marine)
9. KHAO PHANOH KRABI 9 gLy 5,012 | Mist | s 012ha {Land) '
BENJA 1981 _ EVERGREEN 7
10. MUKO ANGTHONG SURAT THANI 10,200 0 < | 1;800h8 cLand) |
- 1980 e ] 8,400ha (Marine)
11, KHAD LUANG NAKHON SI 18 pEc. | . 57,000 | MOIST - - —ST,OQOha (Land)
THAMMARAT 1974 " | EvemcreEn
12, KHAG PU-PHAD YA PHATTA LUKG, | 27 MAY 69,400 | MOIST. . .| 69,400ha (Land)
TRANG 1982 . EVERGREEN '
13. HAT CHAOMAI TRANG 1% octT, | 23,088 | mancRove 9,366ha CLand)
1981 1. g 13,722ha (Marine)
6. TALEBAN SATUN 10,168 - 10,168ha (Land)
1980
15. TARUTAO SATUR 19 APR. | 149,000 | MOIST 26,0000 (Land)
1974 ) EVERGREEN 123,000ha (Marine)’
16. MUKO PHETRA SATUN 13 DEC. 49,438 | wOIST - 2,600hs (Land)
1984 _ EVERGREEN 46,838ha (Marine)
TOTAL - - 590,854 | - 269,298ha (Land) -
’ 321,556ha. (Marine) .
WILDLIFE SANCTUARY o ' ;
17, KHLONG SAENG SURAT THANI 1974 115,620 - .
18. KHAO BAHTHAT PHAT TALUNG, 1977 126,720 I N
TRANG, SATUN,
SONGKHLA
19. TON NGA CHANG SATUM, 1978 18,280 . _—
SONGKHLA . _ _
20. KHLONG PHRAYA KRABI 1980 9,500 ) . ~
RS- R 1443 e R g -3~ = A Rt ESEz === i""-"-ﬂ========= ;_‘_=“- --------
TOTAL . . 270,04a | - -
Pt PR LR RN ET e P LTS 2 EomAENSS 2RERT ez +

Source : - Assessment oh Natfonal Parks, Wiidlife Sanctuaries end others as Development in Thmkamﬁ
- dildlife Conservation Divismn. RFO

Mote; 1 sq.km. = 1,000,000 sq.m., 1 ha = 10,000 sq.m., 1 raf = 625,000,000 aq.m. .
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Under the clircunstance, it is very important in the Southern
Region to assess environmental impact which might be caused by
highway projects, particularly new road construction into the
wountain areas. In order to retard or prevent further
' deterioration of the natural environment of the region, attention
- should be paid to hetter use of the existing highways and rural
roads lnstead of constructing neW'hlghways in the environmentally
sen51t1ve areas.

. 2.3 Socio-Economic Conditions

The Southern . Region 1is administratively divided into 14
changwats, 112 amphoes, 18 king amphoes, 1,031 tambons and 7,206
mubans - in- 1988. The . local administration consists of 27
municipalities and 120 sanitary districts.

.:2;3ii_ Lah&_ﬁse

The Southern Region covers an area of 70,700 square kilometers,
accountlng for about 13.8 % of the whole country. Farm holdlng_
" land occupies the highest share of 43 % of the Southern Reglon,
followed by uncla551fled land of 36 % and forest land of 21 % in
'1988.

Land use of the Southern Region has the following characteristics
compared with the other regions:

- _the'Southern'Regioh has the highest percentage shafe'of
- %"unclassified land";

-~ the Southern Region'has the highest percentage share of
“under fruits tree crops & tree crops® of 27 %, followed
by the Central Region of 7 %; and

- the Southern Region has the lowest percentage share of
- "paddy field" of 10 % and "under field crops" of 0 %.

‘Table 2.3.1 shows land use of the provinces in the Southern
" Region. In terms of forest land, Ranong, Phangnga, Yala, Satun,
Surat Thani and Chumphon have higher percentage share than the
Southern average. These provinces, at the same time, have lower
percentage share of paddy field than the Southern average. This
is because these provinces are situated along the mountain ranges
passing through the Southern Region.

On the other hand, Pattani, Phuket, Krabi and Songkhla have lower
percentage share of forest land than the Southern average. These
provinces, at the same time, have higher percentage share of
"under fruit tree & tree crops" than the Southern average.

2 - 11



Table 2.3.1 LAND UTILIZATION OF SOUTHERN REGION IN 1988

tUnit @ Rai)

FEASSTEIoUARTESN azITREZ —::ua:::::ﬁzs;—-“ Sn= - ..-..-_‘--.-_*".“!f“!é&ﬂ: =g sopmpapand
| [ _ { | Under Fruit' | ‘Other Farm | Unclassified | 1
| Province | Forest tand | Paddy tand | Tree & | Hotding Land - | “Land ‘I~ Total N
| | | | vreccrops | RRES B S R
!======x=n=====a===n===Fn==§=======u=3a|==u=======r.==::=l:sf-.=i=.=z;:n:=_==-=ﬂn‘3====.===2..-T===7=_;-‘_:1 ; ; - ‘ I.naﬂ_ﬁ npEEaEs I
| 1. Krabi 281,125 (10)] 160,780 (5) | 915,150 (31)] 132,055 (5) | 1,453,710 (49} 2,942,820 (100)]
[oermmoesenseees R L R R SRR e O .
} 2. Churphon 890,469 (24)| 148,238 (4) | 1,125,770 (30)| 231,437 (6) | 1,339,716 (36)] 3,755,630 (100)]
[oxrmerenmanseees ARl RO o R P Sl B Flameeeeeneeee
| 3. Trang | 631,157 (20)] 219,160 (7) | 970,048 (32)| 139,901 (5)-] 1,113,183 (36)] 3,073,449 (100)]
RRRCERAEEEEELALIERLLED R Joamammeaeaees  REREDEELS R bl EELL MR LRl AL e -]
| 4. Nakon §i Thanmarat] 898,705 (14)] 1,149,673 (19)} 1,520,789 (24)] 614,386 (103] 2,030,511 (33)] 6,216,064 (100)]
[Frssmnnees e J-rarmesnaens [arneeae- I DO S M
| 5. Nerathiwat | 498,344 (18)| 232,417 (8) | 1,048,573 (37)| 101,868 (4) | 915,942 (33)] 2,797,144 (100)]
froramseenensneenae s [rmeeeneaes [-errameenneas R R B Sl
| 6. Pattani | 30,536 ¢3) | 327,804 (27)| 403,983 (33)] 153,268 (13)]. 297,151 (24)] 1,212,722 (100)|
frummememr e { """""""" fromomseeeeneees R S l""""‘"fffil"'j“"'fff‘"!'“'f“?‘ """""" -l
| 7. Phangnga | 836,719 (32)]  43,952.(2) | . 575,923 (22)] 71,251 (3) | 1,078,964 (41)] 2,606,809 (100)]
Jeromranen e |reeeeess R e B e B B AR
| 8. Phatthalung | 319,985 (15)] 602,631 ¢28)| 469,045 (22)] 151,682 (73 | 596,953 (28)] 2,140,295 (160)|
|-oeeemnn e R fremreceaneees R R A I |
| 9. phuket booo25,313 (8) | 7,767 (2) | 126,095 (37)] 30,540 (9) | 149,681 (443 339,396 (1003}
|-xemnrennrn s J-eeaneeeees S B Joorreanaceees O ] Bt R
[10, vala | 769,719 (27)] 95,263 (3) | 950,880 (34)[ 72,158 (3) | 937,654 (33)] 2,825,674 (100)|
frereneemnen s froeeneaneeneaes N A ] R R A e B seneeeee
|11. Ranong | 870,351 42d| 22,92 (1) | 156,762 (B) | 85,78Y (4) | - 925,442 (45)] 2,061,278 100)]
AR Joeeneenieess Joeeeseeneacenes T S MLl Lt |
|12. songkhla | 543,281 (12)] 50,357 (14)[ 1,537,727 (33} 262,716 (6) | 1,627,100 (35)| 4,621,181 (100)]
MR |-oeemeemeeeces frreraceceees R R B B |
J13. Satun | 426,844 (273] 155,084 (10)] 298,392 (193] 55,960 {4) | 615,107 (40)] 1,549,383 (100)}
oo Jroeeeeeraneaes |-eoeomeeeaces [rmeaeeeea N B B |
|14, surat Thani | 2,122,969 (26)] 476,144 (63 | 1,747,272 (2] 747,944 (9) | 2,962,869 (37)| 8,057,168 (100)|
I::z::::::sz::z:::—.:::zzI:::::::::‘.:::::i‘;:::::’:::::::::!::::::::- I e ====".‘.'::i ““::2‘252%'==‘_!=============l
| Total § 9,143,517 (213] 4,292,162 (10)]11,846,389 (27)| 2,850,947 (&) 16,063,977 (36)|44,196,992 (100}|
-I':‘.'.':::===l===='=====:=====‘-‘.'-:"" zZZeC _====‘.:=z:=.='.:=:==:====.‘:=====$==='_‘:I‘5=2==_-===‘—’===-“.‘—'_.‘-;-'-‘-::::::::‘-8::#2‘-‘ER:?R:‘—'::E.’-H:
Source : Agricultural Statistics of Thailand, €rop Year 1§88/89

Mote; 1 sq.km. = 1,000,000 sq.m., 1 ha = 10,000 sq.m., 1 rai = 625,000,000 sq.m.
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2.3.2 Population

The country had a populatlon of about 6 million with a population
density of 107 persons per square kilometer in 1988. Table 2.3.2
shows population growth of the country and regions. The national
average of population growth showed a declining trend from 2.5 %
in -1975-1980 to 2.0 % in 1980-1985, and further to 1.8 % in
1985- 1987.

The'Southern Region had higher population growth rates during the
same period: 2.6 % in 1975-1980; 2.5 % in 1980-1985; and 2.6 % in
1985-1387. Populatlon ih the Southern Region reached 6.9 mllllon
persons in 1988 : :

In terms of reg10na1 percentage share of populatlon, Bangkok
Metropolltan Region showed a constant 1ncrea51ng trend from 14.1
% in 1975 to 15.8 % -in 1987. The Southern Region had a slightly
incréasing trend from 12-5 % in 1975 to 13.1 % in 1987.

Table 2 3.3 shows populatlon and its growth rates by changwat in
the Southern Reglon Nakhon Si Thammarat had the largest population
of 1.40 million in 1988, followed by Songkhla of 1.06 million and
Surat Thani of 0.71 million. In recent years of 1985-1988, three
changwats of Yala, Satun and Ranong attained a population growth
rate of. hlgher than 3 % although their size of population was still
small

Table 2.3.4 shows urban populatlon ratios of the country National
average of urban populatlon ratio showed a gradual increase from
16.7 % . in 1975 to'18.1 % in 1988. Bangkok Metropolitan Region
showed the highest urban populatlon ratio of 72.3%, followed by the
Southern Region of 12.8 % in. 1988. :

Of the changwats in the Southern Region, Phuket, as shown in Table
2.3.5, showed the highest urban population ratlo of 30.1 % in 1988,

'followed by Yala of 26.0 %, Songkhla of 22.3 %, Ranong of 15.4 %
and Trang of 14.0 %. Phuket and Pattani showed the highest
population density of 286 and 267 persons per sdquare kilometer,
respectively.

2 =13
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Table 2.3.5 URBAN POPULATION IN THE SOUTHERN REGION

AT RS AR SR RSN TSI A TN R Tt I N

ke ot e

! Urbén Population Ratio * (%}] Population Density {persons/$q.km)|

Changwat -~ . |-eemeemeeemee- S RRCREEEEEELE Jommer e ]

' | 1980 | 1988 | 1980 | . 1988 |
5;=_====a=='==='=r===s===s====Iz-.zz_::v---—rmr.z:i.-.-----t -'-r.i: ..==.-======] """"""""" ]
1. Krabi - ] 6.2 | 61| 46 | 60 |
------ R e B e
2. chumphon | 6.0 i 5.0 | 55 i 64 |
-------- T e B
3. Trang | 13.1 { 14.0 ! 87 | 102 }
s oo Jorereeeeseenss e oo !
4. Nekhon Si Themmarat | 8.4 | 7.8 | 127 | 140 |
------------------------- e B
5. Narathivat { 12.2 | 12.8 | 99 | 120 |
sereraies el fooenssnsasnnee e e |-omameemeeeenee- |
6. Pattani 1 9.0 | 9.7 236 A 267 i
resmaneenneeassane s Joeeeneees Jo-mnenceeesen- e oo 1
7. Phangnga. ] 9.9 ] B.6 ) 42 | 49 ]
o anss s [-oemeemeeeeeee [-oeeeemeeeeees |--eeseeneee e [oemen e I
8. phatthatung 1 73 7.5 120 ! 131 i
erieereses e |-oemoreeeees [roeeeaeenees e |-eeeeee e !
9. Phuket: | 3.8 | 301 ] 246 [ 286 |
------------------------- R e L
10. Yala | 23 | 2.0 | 61 i 75 |
crricennstasennnn s [\remeneesens i e e AR |--enoee e 1
11. Ranong Ik 16.9 ] 15.4 i 25 o 33 |
------------------------- i e ]
12. Songkhla ] 21.4 | 22.3 i 15 P 143 |
emmerenneseea s o oo |- oo |
| 13. satun ] 105 ] 100 ] 66 | 86 f
------------------------- e R B
| 14. surat Thani i 8.9 { 1.4 | 43 I 55 ]
sE=m=s == ....-]::........,_: l —————— = ....l::— —:::::.—,::]:===:==z======:=.—.i
Total | 12.3 i 12.8 | 82 i 97 |

=S=STOn e s SO SSEESNZRERARERSSR = EZZR=ER oo oosSSoTTossooEmRSoSn g

Source : Statistical Yearbook, Thailand, No.33 & No.36

Remarks : *. Population-in Municipal area / Toeal population in Changwat



2.3.3 Production

Gross domestic product (GDP) of the country in 1987 amounted to
1,234 billion baht at current prices which was as large as 4.1
tlmes of that of 1975%. The annual growth rate during 1975~1987
accounted for as high as 12.4 % 'in nominal terms. The .strong
economic performance has been extended to 1990: 11.0 % in 1988;
11.0 % in 1989 (estimated); and 9.5 % in 1990 (progected) in real
terms. It is reported that the factors contributing to the high
rate of economic growth in recent years were attributable to the
boom in exports of both goods and services as well as a high 1nf1ux

of foreign capital.

Through the economic growth, sectoral comp051tlon ‘of the economy
had been shifting toward manufacturlng industry orientation.
Percentage share of agrlculture, in consequence; had decreased to
16.1 % in 1987 from 23. 2 % in 1980.

Table 2.3.6 shows Gross Reglonal Product (GRP) by reglon for the
period of 1975-1987. In 1987, the BMR accounted for as high as
about a half (49.0 %) of the country s GDP although it had a lower
percentage share of 38.0 % in 1975. This infers that most of the
economic development had been concentrated on the BMR throughout;

the last decade.

The GRP of the Southern. Reglon was 122.5 billion, baht in 1987 at
current prices, which accounted for 9.9 % of the country s GDP. The
GRP of the region showed a growth rate of 12.2°% “for the period
1975-1987 which was almost equal to the national average. In case
of excluding the BMR, the GRP growth rate of the southern Region
was the second hlgbest next to the Eastern Reglon of 13.1 %. :

Percentage share of the agricultural’ GRP of the Southern Reglon
accounted for 35.3 % of the total GRP in 1987 which was the hlghest
of all the regions. The share of the agricultural GRP of the region
showed a slight increase from 1980 to 1987 mainly due to the
significant decline of tin mining activities. :

Table 2.3.7 shows GRP by changwat in the Southern reglon. Average
GRP of the changwats amounted to 8.75 billion baht -in 1987,
Songkhla attained the highest GRP of 21.8 billion baht, followed
by Nakhon Si Thammarat of 16.8 billion baht and Surat Thanl of 15.1
billion baht. On the other hand, Ranong and Satun had the lowest
and the second lowest GRP of 4.0 and 4.6 billion baht respectively.

2 - 18
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Table 2.3.7

SOUTHERN REGION

COMPOSITION RATIO OF GPP BY SECTOR IN THE

Ak
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| & Hi

]

| *2
ulture |Manufacturing]
ning | o

] 3

Service

| 1975 | 1987 | 1975 | 1987 | 1975 | 1987

© Ghp

ors |

!
-l
| (Thouqand Bshts)
-1
1

| Géouth
" | Rate (%),

187 |

E s=Ess

|

|
EETREO Joernmnn s S CERRRRIILE] I B R LTT soreeens] 1975-1987 |

g

|

i

6,048,731 |

—'é::a

I 1. keabi | 46,5 | 52.5 | 10.6 | 7.8 [ 42.9 | 39.7.| 1,060,437 |

Joeoeremeaenees B g et B e e |-eemmmeeee]
| 2. chumphon ) 41.2 | 44.8 | 12.0 | 6.5 | 46.8 ] 48.7 | 1,721,499 | 8,114,783 | 13.8 |
ey S e e e ol R
| 3. Treng | 42.6 [ 41.8 | 7.4 | 7.4]50.0 | 50.8 | 2,384,456 | 8,349,756 | 1.0 |
T e et e e e [ -]
[ 4. Nakhon Sei | 32.5 | 33.1 | 18.6 | 13.2 | 49.1 | 55.7 | 3,849,243 | 16,789,396 | 13.1 |
| Themmarat 1} !_ | | | {. . . i : .‘ e
fooseereeraenas e o I e B -
| 5. Narathiwat | 52.4 | 46.7 | 6.3 | 11.1 ] 41.3] 55.8 | 2,248,184 | 7,789,485 | 10.9 |
Joeserenomraeeees e o o B e el Bl
| 6. pattani | 32.4 | 29.3 | 7.4 | 10.3 | 60.2 | 60.4 | 1,388,805 } 6,151,106 | 3.2 |
oo B e e e B e B |
| 7. phangnga | 40.4 | 45.8 | 22.6 | 12.7 | 37.0 | 41.5 | 1,732,812 | 6,659,483 | 1.9 |
Jroresenaenaenees B Il et S e Il I
| 8. photthatung | 38.9 | 40.6 | 15.2 | 12.1] 45.9 | 47.3 | 1,436,055 | 5,318,045 |  11.5 |
e B P el o B B roeeeeeeesae [enereeeee]
| 9. Phuket | 7.4 112.6 | 60.8 | 20.1 | 31.8 | 67.3 | 2,185,881 | 559,135 | 8.1 |
P e oo e B e el I
110. Yala | 30.7 | 35.5 | 20.7 | 18.2 | 48.6 | 46.3.} 1,592,589 | 6,134,125 | 3.2 |
|o-neree e B el e I |
{11. Ranong | 35.0 | 38.7 | 20:6 | 10.5 | 46.4 | 50.8 | 1,463,404 | 4,024,938 | 8.8 |
|-oeemeeneeas e Bt o L B |--eeaencees e
{12, songkhla | 32.3 | 26.5 | 13.6 | 13.8 | 54.7 | 59.7 | 4,960,617 | 21,828,887 |  13.71 . |
e B B e e et S e 1
[13. satun | 46.2 | 38.1 ] 7.9 ] 6.6]45.9 553 . 890,767 | 4,590,123 |  14.6
fresecaerecoeenes R et B e B s Jo=sermeeceee Joreeeeeees |
|14. Surat Thani | 35.3 | 32.6 | 30.7 [ 21.7 | 36.0 | 45.7 | 4,024,946 | 15,122,992 | 1.7 |
I================|======l=:====i=:====| 1 'f l-_- : __:I ———————————— =I==: ******* :‘
| southern Region] 35.4 | 35.3 | 19.4 | 13.% | 45.2 | 51.6 [ 30,759,695 | 122,470,985 | 9.3 |
LEEF P E R sz SosIoTonsEESoESSSSSSss¥ssStnpaTonnEmy P LT ssEm o

Source ¢ Gross Regional ard Provincial Product, New Serious 1975-198?; KESDE, Jdly 1989

Remark : *1. including A

*2_ jncluding Mining & Quarrying, ﬁanufacturlng and Construction

*3, including a

griculture and Fishery

t! other branchas-
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2.3.4 Per Capita Production

Table 2.3.8 shows per capita GRP by region. During the period
1975-1987, per capita GRP of the country increased from 7,330 baht
in 1975 to 23,020 baht in 1987 by 3.1 times. Imbalance of per
capita GRP between the BMR and the other regions, however, expanded
gsubstantially. Per capita GRP of the Southern Region declined from
30 % in 1975 to 24 % in 1987 in relative terms with that of the
BMR. ' o '

Per caplta GRP of the Southern Reglon was 17,510 baht in 1987.
Phatthalung showed the lowest per capita GRP of 11,560 baht,
followed by Nakhon Si Thammarat of 1i,660 baht and Pattanl of
11,670 baht as shown in Table 2.3.9,

2.3.5 Vehicle Registration

Reglstered number of, vehlcles of the country followed a steady
increasing trend: 1.03 million in 1975; 1.74 million in 1980; and
6.38 million in 1988 including motorCYCle. Average anhnual growth
rate during the period of 1980 - 1988 reached as high as 17.7 %.

Registered number of vehicles of the Southern Region increased as
- well during the same perldd 126 thousand in 1975 (12.2 % of the
.country), 174 thousand in 1980 (10.0.%); and 801 thousand in 1988
(12.5 %). Averaqe annual growth rate during the period of 1980 -~
1988 was 21.1 % which was higher than the national average by 3.4
%. S '

Table 2.3, 10 shows the reglstered number of vehiclea of the
provinces in the Southern Region. Of 801 thousand vehicles in 1988,
number of motorcycle amounted to 65% thousand, accounting for as
high as 82.3 % of the total. This fact sugqests that motorcycle
should be fully taken into account in developing and improving the
‘existing highway network in the Southern Region.

‘Songkhla had  the largest number of vehicles of 138 thousand in

1988, followed by Nakhon 8i Thammarat of 103 thousand, Surat Thani
of 87 thousand, and Phuket of 76 thousand.
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Table 2.3.8 REGIONAL COMPARISON OF PER CAPITA GRP

FENENE SRS EIRINNINRRTER ) : e a- uuuuuuuuu ===_
| ] Per Capita GRP (Beht) 1 CGrow Rate |
} Region jremmene- R bl B bR AL EE I-----~----"-vf------------?-44 ------- |
| | 1975 | 1e80 | 1985 | 1987 | 1975-80 | 1980-85 | 1985-87 |
I:.':m_ ----- zz=z zmzzrooonoasn . e : : _._.-_.a...a..'::'::::: : : S """--=====-'---"~=::;i
| WNortheastern | 3,461 (18) 5,666 (14)] 8,001 (14)] 8,363 (1N} W4 | 7. | 2.1 |
e R |--eoenee R Tt LTttt Ltk ol Ml
| #Horthern 15,317 (20| 8,869 (22)}12,518 (23 ]13,185 - (& 0.8 | 7 | 26 |
|oreneemen s |-crareeeees |-roceraneees |reraeeneees [ooremeeeeees [-eooeeses |cseneeneas Jseereeeeacs i
| Southern | 5,951 (30){12,938 (31)|16,032 (2N|17,506 (24)| 16.8 | 4.4 | 6.5 |
] B! SRR Rt I IS |-oeesenaees Rt I
| Eastern | 9,506 (48)|18,383 (45)[27,221 (49)[31,094 (43)| 14.1 | 8.2 i 69 |
Joeeeeaeees seesseneoas |ooeeeees N T R R Mot I e] Kateais t
] Western [ 9,325 (47)]14,980 " (36)]19,060 (34)[19,795 (28| 9.9 | 4.9 | 1.9 |
T nnrrree e | EEEEEEEEETEE Jommmemmene s | EECEEREELT TS EEEREEEESES R il Rl nene
1 - : . I . :
{ Centrat | 6,521 (33)]11,649 (28)]17,593 (32)[18,742 (26)| 2.3 | 8.6 i 3.2 |}
el ot I R Rty Mt e !
| Bangkok Metropolitan  [19,742 (100)]41,094 (100)55,528 (100)[71,566 ¢100)| 15.8 ] 6.2 i 135 |
| and the Vicinity | | _ | - | o ! i i
1 ————— == -::; _____ === -_--.---'""'======...... = - - === ne * _=;—_—-_- B I
| whole Kingdom (GOPY | 7,329 | 16,095 | 19,627 | 23021 | 1.0 | 6.8 | 8.3 |
e e -t e e e b e n== == = AREFSSEDoaonD ==4

Source : Grogs Regional and Provincial Product, Hew Series 1975-1987, NESDB, duly 1989

Remarks : The figures within parenthesis shok index (Bangkok = 100) in the fiscal years
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. Table 2.3.9 -PER.CAPITA GRP IN THE SOUTHERN REGION

REEEnEsSSskssTsRaD SEn=S=zz =ao=z mEmmsTSonaIoanasd

Changwat | 1975 | 1980 | 1985 I 1987 |
DESSSIRSRIDSZIORNS !:---*-*—*-——-"--—:‘ ::::::::::[:::::—"'- Es:: ...._....--:::si

1. Krabi i 5,991 | 9,498 9.7 | 17,59 (13.1) | 21,37 0.2y |
e {oeesesneases [iranmtae s [|eaneaceneeees N e e
| 2. chumphon ] 5,977 | 11,859 (14.7) | 18,938 (9.8) | 20,914 (5.1 |
R T ] |mseeem e |
{ 3. Treng 1 6,193 | 13,245 (16.4) | 14,908 (2.4) | 16,53 (5.3 |
Jeemmmes e Jmeareseenies froeemseneeneeanes Jmeemrasee e frooee s |
| 4. Nakhon $i Thammarat | 3,248 | 6,863 (16.5) | 10,267 (8.4) | 11,659 (6.6 |
1---..'.-'_.'-..'-..' ............ ]...- ............ '| ............ P l.... .............. l ................. i
{ 5. Narathivat i 5,809 |- 10,461 (12.4) | 11,648 (2.2) | 14,345 (11.0) |
Jomremne e |-osmameaeeee |-omeeseee R AR Jromene e |
.| é. pattani ) i 3,412 | 7,350 (16.6) | 11,047 (8.5 | N,672 (2.8 |
R Joosseonones R T R |
| 7. Phangnga - - | 11,476 ] 53,795 (36.2) | 37,184 (-7.1) | 31,562 (-7.8) |
R f-urenn s |¢oaneenee T RS SR i
| 8. phatthalung i 3,978 ] 7,152 (12.4) | 11,511 (10.0y | 11,561 0.2y |
R B . [mraneeeeeneaees [oooemneeeieens !
| 9. Phiket | 18,683 | 39,954 °(16.4) | 38,01 (-1.0) | 34,900 ¢-4.2) |
Jmoeanrme e A B ] SR R !
} 10. Yala | 6,162 { 13,007 (16.3) | 15,804 (3.8) | 17,936 (6.5 |
st Jrorseeaeaes | oeoeemeneeeees |-mrenesaee e |- !
} 11, Ranong ] 20,906 | 53.936 (20.9) | 38,455 (-6.5 | 36,926 (-2.0) |
|-roseeeme e |oeneaseeeeess [reeneeoeeameeos Joooeeonneee e T 1
| 12. songkhla | 6,712 | 13,158 (16.4) | 17,235 (5.5) | 20,100 (8.0) |
o omes s |rosmvenorees |-oeoeeoeeane oo Jroereeeeeee S |
| 43, satun i 6,598 | 11,485 (V.7 | 20,560 (12.4) | 21,349 1.9y |
Jeonrame s |-ooseraeeoeaee Jmaemarmeee e J-oaemeeees [ooemeeneeeeee |
| 14. Surat thani i 7,481 b 13,878 (13.2) | 19,005 (6.5) | 20,773 (46.5) |
.!-' musmzmmn : --I:-.-.':: ——————————— l=.—.=:. ——————— sEswas]= = |==2zssmasnzans ==|
| Southern Region | 5,951 | 12,938 ¢16.8) | 16,032 (4.4) | 17,506 (4.5) |
+: = : &5z CESESERsTSoSDsSSST= =ms== =TIz =4

Source : Gross Regional and Provincial Product, July 1987 (NESDB)
Remarks : The figures within parenthesis shoun average growth rate

during the previous 5 years and 2 years period.
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2.4 Transport Network
'2.4.1 General

" The transport network in the Southern Region comprises four
transport means of 'water, air, railway and road as shown in Fig.
2.4.1, Water transport has been developed for exporting such
_resource based products as rubber and tin to international market,

-~ Airxr transport of the Region has been developed to shorten the

_travelxng time to and from Bangkok, by far the largest metropolis
of the country :

The Southetn Reglon 15 connected to overseas as well as neighboring
_countrles through water, air, rallway and road transport network.

Foreign trade of . the country is largely dependent on Bangkok and
'Sattahlp ports, total of these two ports accounting for 99 percent
of total import and: 95 percent of total export in 1988 in terms of
value, In case of excludinq.import and export through_these ports,
~import through -Sadao, Sungai Xolok and Betong in the Southern
" Region accounts for 43 percent of the remaining total lmport

Export through Songkhla accounts for 39 percent of the remaining
total export, Phuket for 19 percent, and total of Sadao, Sungai
Kolok and Betong for 18 percent. :

- Transport network of the Southern Region has been improved and
developed to strengthen linkage with overseas countries. New deep
- seaports of Songkhla and Phuket were constructed with a capacity
of accommodating ocean going vessels of as large as 15,000 - 20,000
GRT.

Hat Yai and Phuket airports have been operated as international
airports under the Airport Authority of Thailand (AAT). Hat vai
airport receives scheduled international flights from Penang, Kuala
-Lumpur and Slngapore while Phuket airport those from Hongkong and
Slngapore. :

The‘southern railwdy line from Bangkok is connected to Singapore
through Malaysia. One express train is operated daily from Bangkok
to Singapore with the traveling time of about 40 hours. From Hat
Yaj, it takes about 16 hours to Bangkok and 13 and 24 hours to
Kuala Lumpur and Singapore, respectively. The "Orient Express"
train is scheduled to be introduced between Bangkok and Singapore
by the end of June 1991 with a view to hoosting tourism on the
_ Malay Peninsula.

nghway network in the Southern Region is connected to Malaysian

highway system at Sungai Kolok to the east coast of Malaysia, and
~at Betong-and Sadao to the west coast. The Malaysian government has
started development of the Trans Malaysian Highways along the west
coast from Johor Bahru to the Thai border near Khlong Phruang. It
iz expected that road transport between Thailand and Malaysia will
substantially be increased by the highway development.
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The Southern .Reglon is c¢onnected only to the cCentral Region,
: partlcularly to the Bangkok' Metropolltan Region (BMR). PFour modes
“of transport services are available to 'and from BMR. Direct
av1at10n gervices are provided from Bangkok to Hat Yai, Phuket, and
Surat” Thani, National Highway Route No. 4 connects the Southern
Reglon ‘with BMR: 463 km from Chumphon, 644 km from Surat Thani, 862
“km from. Phuket, & 933 ¥m from Hat Yai, and 1,149 km from the
southmost Narathlwat The Southern Railway Line connects the east
'coast of the Southern Region with Bangkok: 7.4 hours from Chumphon,

'-:10 6 hours from Surat Than1 and 15.8 hours from Hat Yai.

"Coastal ports along the east coast have shipping services to and
_from BMR, mainly transportlng 0il products from BMR to these ports.
_Furthexmore, the passendger service from Bangkok to Ko Samuil and
‘Songkhla by hydrof01l and ferry have been introduced recently.

--quhway network plays the most important role in 1nter-prov1nc1a1
transport in the Southern Region. Highway Route No. 4, 41, 42 and
43 connect major cities, mainly to the north-south direction as
detailed in the later sections,

2.4.2 Sea Transport -

The port structure of the country can be cla531f1ed into two
groups: coastal ports along the Gulf of Thailand and the Andaman
Sea; and river ports along the Chao Praya River. Major ports are
Bangkok Port on the Chao Praya River, Sattahip and Songkhla ports
on the Gulf of Thailand, and Phuket Port facing to the Andaman Sea.
Laem Chabang and Map Ta Phut Ports are scheduled to be constructed
as an important transport node in the Eastern Seaboard Development
Program. :

In the Southérn Reglon, there are two deep sea ports of Songkhla
and Phuket and eighteen coastal ports: Chumphon, Surat Thani, Ko
* Samui, Khanom, Sichon, Tha Sala, Pak Phanang, Pattani, and
Narathiwat on the east coast, and Ranong, Kraburi, Phangnga, Takua
- Pa, Krabi, Yongsata, Kantang, Pakbara, and Satun on the west coast,
as shown in Fig. 2.4.1.

Songkhla Deep Sea Port is designed to accommodate 20,000 GRT
~vessels with total berth length of 510 meters (-9 m, 3 berths). The
port-has been open to traffic. Phuket Deep Sea Port is designed to
“accommodate 15,000 GRT with total berth length of 360 meters (-10
m, 2 berths). The port has also been open to traffic.

The .other ports in the Southeérn Region are of shallow draught,
- mostly consisting of small wharves or jetties. Surat Thani Port is
designed to accommodate two cargo vessels of 1,000 GRT, Krabi Port
up to 1,000 GRT, Pattani Port up to 400 GRT.
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Major cargoes handled at ports in the Southern Reglons are 011/fuel
and fish catches for inbound cargo, and rubber, tin and other
miscellaneous products for outbound cargo. : :

Long dlstance passenger vessels’ have been lntroduced between'
Bangkok and the Southern Reglon since 1990: one ferry boat with a
carrylng capacity .of 150 vehicles and 800 passengers 1nclud1ng
amenlty and recreation facilities; and one hydrofo;l. The former
is operated among Bangkok, Ko Samui and Songkhla once a week. (15
hours from Bangkok to Ko Samui and 10 hours from Ko Samui to
Songkhla). The service would be increased twice a week by the end
of 1990. The latter was scheduled to be in service by the end of
1990 for Bangkok - Ko Samui - Songkhla roéute. ‘The number of
passengers transported by sea was far smaller than that of the
other modes of transport.

2.4.3 Air Transport

The Department of Aviation (DOA) is responsible for twenty-one (21)
regional airports while the Airport Authority of Thailand (AAT) is
responsible for four (4) international alrports of Don Muang,
Chiang Mai, Hat Yali and Phuket.

In the southern Region, there are seven alxports whlch have regular
flight services: Hat Yai, Nakhon Si Thammarat, Narathlwat Pattani,
Phuket, Surat Thani, and Trang. , .

Hat Yai airport has a runway of 45 meters in w1dth and 3 050 meters
in length which can .serve all types. of commercial alrcraft with
necessary facilities up to international starndard. Hat Yai airport
is located on Route No. 4135, about 10 kilometers southwest of Hat
Yai city. Two airline companies of Thai Airways(TG) and Malaysian
Airways System(MAS) offered eight regular services to Bangkok
Phuket, Narathiwat, Pattani, Penang, Kuala Lumpur and Singapore in
1388. . .

Phuket alrport was improved and expanded recently°.a runway of 45
meters in width and 3,000 meters in length, international passenger
facilities to serve 1,750 passengers, and domestic passenger
facilities to serve 1, 950 passengers at peak hour. -It is located
on Route No. 4031, 32 kllometers north of Phuket city. There are
11 regular fllghts in services by 3 airlines; Thai Alrways(TG),-
Malaysian Airways System(MAS) and Dragon Air(DA) of Hongkonq as of
1988. Destinations are Bangkok, Hat Yai, Surat Thani, Trang,
Lankawi, Penang, Kuala Lunmpur, Singapore'and Hongkong. -



i.“SUrat'Thanl'alrport has a runway of 45 meters in width and 2,500
- meters in length and a passenger terminal to accommodate passengers
'carrled by Thai Alrways' B737s. Eighty-four (84} percent of the

‘passengers at this airport is to and from Bangkok, 10 percent to
and from Phuket, and 6 percent to and from Nakhon Si Thammarat.
The alrport 1s located on Route No 41, 30 Kilometers west of Surat
Thanl 01ty '

"Nakhon Si Thammdrat alrport has a runway ‘of 35 meters in width and
© 15,100 meters. in length which can accommodate Short 330. Air
transport service is available only to and from Surat Thani. It
is located on Route No. 401, 6 kilometers east of the city.

Pattani airport has a runway of 40 meters in width and 1,400 meters
in length which caters for Short 330 and 360. Air transport service
is available to and from Hat Yali and Narathiwat. The airport is
located on Route No. 42, 15 kilometers west of the city. '

NarathiWat airport has a runway of 45 meters in width and 2,000
meters in length. Air transport service is available to and from
Hat Yail and Pattani. The airport is located on Route No. 4136, 13
kilometers northwest of the city.

Trang airport has a runway of 30 meters in width and 1,500 meters
in length. Alr transport service is available to and from Phuket.
The airport 1is located on the west side of Route No. 404, 4
‘kilometers south of the city.

Krabi airport has a runway of 12 meters in width and 1,200 meters
in length. Presently no regular flight is in service.

2.4.4  Railway Transport

The State Railway of Thailand  (SRT) had a total network of 3,728
route kilometers (excluding Mae Klong Line) open to traffic in
1988, The railway system of a meter gauge radiates from Bangkok to
Chiang Mal (751 km), Nong Khai (642 km), Ubon Ratchathani (575 km},
Aranyaprathet (255 km), Padan Besar (990 km), and Sungai Kolok
(1,199 km). The SRT system connects with Malaysian Railway at Padan
'Besar and Sungai Kolok.

The SRT system serves 41 provinces out of the total 73. In the
Southern Region, there are 9 provinces which have railway services:
Chumphon, Surat Thani, Phatthalung, Nakhon Si Thammarat, Trang,
‘Songkhla, Yala, Pattani, and Narathiwat. The total route kilometers
in. the region amounts to 946 kilometers, accounting for 25.4
percent of the total SRT system. There are 107 stations in the
region.



Table 2.4.1 compares fare and traveling time of railway with those -
of bus, air and sea. Between Bangkok and Hat Yai (Songkhla for
sea), an express rallway takes three and a half hours more. than bus
while the 2nd class fare of railway is dlmost similar to that of
bus, Though the 1st class fare of the express railway is as low as
one third of the air fare, air transport service provide shorteyr
traveling time of less than one tenth of that of railway. In case
of sea transport by ferry, although the destination is slightly
different, the 1st class fare of express train is almost same as
Y class fare of ferry while the traveling.time is only 65 to 80
percent of ferry. ' ' L -

Table 2.4.1 COMPARISON OF FOUR TRANSPORT MODES

. e —— A b g e e W AT o R LN ATE e A B T ek W M e R e A AL L e S A RS T M TEP W s duih T MR Gl A SR TN SRS S b AN Y G WAr M R v brw ® SRS ek e

from Bangkok to Surat Thani | to Hat Yai.
Rallway: Distance (km) - . 651 . 945
Fare 1st class (baht}| 470 664
2nd class (baht) 224 S 313 .
3rd class (baht)| 107 1. 149
Time express (hour)|  12.13 16.30
: rapid = (hour) 12.26 . 18.40
Bus: Distance. (km) : 668 1,013
Fare Aircon (kaht) _ 225 S 339
No Aircon (baht) 125 : 187
Time (hour) - 8.20 13.00
Air: Distance (km) S 612 : . 782
Fare (baht) : : 1,445 . 1,850
. _ Time (hour) _ 1.00 ~1.15
Sea: Fare Y class (baht) 550 : 650
{Ferry) Vv.i.P.class 640 - . Voo 720
Time {(hour) 35.00% 25.00%%

Source: Operation Schedule in 19990 for ferry and 1989 for
other modes. : :

Note:  *to Ko Samuil
*%to Songkhla

2 = 30



2;4.5 Road Transport

“Total road length of the country increased from 156,000 km in 1981
“to 175,390 km in 1988 ‘at an annual ¢rowth rate of as low as 1.7
percent as shown in Table 2.4.2. The road category of the highest
growth rate was Expressway (ETA) of 17.2 percent, followed by
Municipal Road (BMA) of 13.4 percent and Special Highway (DCH) of
12.7 percent. This implies that most of the road extension since
1981 has been concentrated in the Bangkok Metropolitan Region (BMR)
to ease the traffic congestion there.

Table 2.4.2 ROAD LENGTH BY RESPONSIBLE AGENCIES

unit: 1,000 km
1981 1985 1988 1981-1988

(% pa)

1. Expressway. (ETA) 0.01 0.02 0.03 17.2

‘2. Special- nghway {DOH) 0.08 0.1% 0.19 12.7

3. WNational Highway (DOH) 15.17 15,51 16.50 1.2

4. Provincial Highway (DOH)| 28.66 29.46 33.17 2.1

DOH Sub Total 43,92 45.16 49.87 1.8

5. Rural Rdads: 103.53 | 108.72 | 110.79 1.0

- OARD 15.72 i8.55 | 19.51 3.1

- RID - 3.56 4.87 11/ 5.20 5.5

- PWD ' 2.60 3.64 4.43 7.9

- Others- 81.65 81.65 81.65 0.0

6. Municipal Roads: : 8.54 8.54 i4.71 8.1

- ‘BMA 1.15 1.16 2.79 13.4

- Others 7.39 7.39 {1/11.92 7.1

Total 156.00 162.44 175.39 1.7

Source: DOH

Note: 1/ at the year 1986
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Table 2.4.3 shows length of DOH highways by surface type. National
Highways are mostly paved at the ratios of over 99 percent.
Pavement ratio of provincial hlghways was 1mproved from 67.3
percent in 1981 to 77.8 percent in 1985 but no slgnlflcant
improvement has been done blnce then. .

Table 2.4.3 LENGTH OF DOH HIGHWAYS BY SURFACE TYPE

unit: km
1981 1985 1988
National HWYs: Total | 15,256 15,701 16,698
Paved - 14,054 . | 15,132 15,822
(Paved %) (99.1) (99.4) (992.5)
Unpaved 121 . 86 ' 7T
Under Con. 1,081 483 S . 799
Provincial HWYs: Total 1 28,660 29,457 | 33,170
Paved -1 10,661 17,124 20,052
(Paved %) (67.3) (77.8) (77.4)
Unpaved 5,180 4,893 5,843
Under Con. 12,819 8,440 7,275
Total Total 43,916 45,337 49,868
Paved 24,715 31,256 35,874
(Paved %) (82.3) (86.3) (85.8)
Unpaved 5,301 4,979 5,920
Under Con. | 13,900 8,923 8,074

et e S S e e e e -'__-._— o o T T T T I T I e e S e e e o i e T T N T e T e e S LSS e

Source: Highway in Thailand, 1988 by DOH 08 4
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Table 2.4.4 shows regional comparison of DOH highways in 1988. The
Central Region has the highest road density of 0.128 in terms of
reoad length per square kilometer including under construction
highways, followed by the Southern Region of 0.110. In terms of
road length per 1,000 population including under construction
highways, the North Region has the highest figure of 1.386,
followed by the Sauthern‘Region of 1.136. It could be inferred that
the Southern Region has an extended DOH hlghway' network when
‘compared with other reglons

fTable 2.4.4 REGIONAL COMPARISON OF DOH HIGHWAYS IN 1989

b e S s rn Ry Y I Sy S S VTV A rm T SR e BaS G M v P S S P S RS AL Mt A A O WS G TR WAL 4 LA AR W A ML ETA A s A A G W WA R AN Sy SR e A O DR S -

e S s — i T T T 2 s s ma | e s s s e | o e i | e o mm ay  wm mt on | i e o v | o e e e e v e

Area: (km2) ‘169,644 168,854 |103,902 70,715 513,115
Population (1, 000) 10,731 19,254 18,115 6,861 54,961
Density (psn/km2) . 83.2 114.0 174.3 97.0 107.1
National HWYs (km) :

- Paved 3,366 4,597 4,933 2,926 15,822
- (Paved %) (99.5) (99.3) (99.5) |(100.0) (99.5)
Unpaved ‘16 34 27 .0 77
Under Con. 360 90 - 310 39 799
Sub Total 3,742 4,721 5,270 2,965 16,698

Provincial HWYs (km) _ : -
Paved 6,117 5,538 5,354 | 3,043 20,052
(Paved %) (81.1) (72.9) (80.3) (74.4) (77.4)
Unpaved 1,424 2,056 1,315 1,048 5,843
Under Con. 3,592 1,548 1,396 739 7,275
‘Sub Total 11,133 9,142 8,065 4,830 33,170
Total (k) _
Paved . 9,483 10,135 10,287 5,969 35,874
(Paved %) (86.8) (82.9) (88.5) (85.1) (85.8)
Unpaved 1,440 2,090 1,342 1,048 5,920
Under Con. - 3,952 1,638 1,706 778 8,074
Grand Total 14,875 13,863 13,335 7,795 49,868
Den51ty (km/kmzj _
Existing 0.064 0.072 0.112 0.099 0.081
Total 0.088 0.082 0.128 0.110 0.097
Length (km/1,000psn)
Existing 1.018 0.635 0.642 1.023 0.760
Total 1.386 0.720 0.736 1.136 0.907

Source: DOH.
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Highway Network
Highway Classification and Standerde

Highway Design Standard of DOH

nghway de51gn ‘standard of the DOH is based on the AASHTO
practices (The Anerican Association of State Highway and
Transportatlon 0ff101als) The DOH has three highway
classifications in accordance with the defined functions of

highways:

(1) Prlmary nghways (51ng1e and double digit numberlng),
(2) Secondary Highways( three dlglt numberlng), and
{3) Provincial Highways (four dlglt numbering).

The three hlghway cla551flcat10ns are further sub~d1v1ded
into several standards based on the annual average dally
traffic (AADT) as shown below : _

Highway 01a551flcat10n Standards

Primary Highway 4 standards
(PD, P1l, P2 and P3)}

Secondary Highway 5 Standards
(8D, S1, S2, S3 and S4)

Provincial Highway . 7 Standards R
(FD, F1, F2, F3, F4, F5 and F6)

In the standards, "D" represents divided carriageway of two
lanes for each dlrectlon. The number of "1, 2, 3, ..."
represents two lane highway with different w1dth of
carriageway based on the AADT. The number "3" and 4w, for
instance, indicate the width of carrlageway of 6.0 meters
and 5.5 meters, respectively.

Table 2.5.1 shows classification and standard of the DOH
highways. Highways of standard. "4" -and above have paved

" surface while those of standard "5" and below have soil

aggregate surface.

Fig. 2.5.1 - 4 show typlcal cross sections of prlmaryf
secondary and provincial highways. _

In terms of highway planning, introduction of class "D
highways is planned on the basis of a 7 year AADT pro;ectlon
of over 8,000 or approprlate justification ‘by economic
fea51b111ty calculations. Highway classes of "1i" and below
are determined on the basis of a 15 year AADT prOJectlon.
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2)

3)

4)

Bridge Design Standard of DOH

Bridge design standard of the DOH is also based on AASHTO
practices. : .

The DOH adopts the maximum loading in HS ‘Loading system
which has HS 20-~44 (MS 18). The HS Loading system is based
on a tractor truck with a semi trailer. : I

Bridges are designed to accommodate full roadway width or
total width of carriageway plus 1.5 meters, whichever wider.
Width of bridge for class "Fé", however, is limited at 7.0
meters.

width of sidewalk is defined based on location of bridge:

urban and suburban areas 1.50 m

rural areas 1.00 m

no pedestrian areas 0.50 m
Slope

Fig. 2.5.5 illustrates the standard gradient of slope. In
order to prevent slope erosion, however, mortar spray of 3-5
cm. thickness coupled with wire wmwesh covering is to be
installed at the sections where slope gradient is steep and
slope erosion is 1likely to occur. These sections are also .
to be equipped with drain pipes to lower the possible water .
pressure from behind the mortar spray. Bench cut is to be
prepared to prevent slope failure.

Road Design Standard of Other Agencies

office of the Accelerated Rural Development (ARD), Public
Wworks Department (PWD) and Local Governménts are the major
agencies related to rural road development. These agencies,
however, do not have their codified design standard, but
follow AASHTO, DIN, Japanese Standard or their own usual
practices depending on situations.

Table 2.5.2 shows an example of road design standard of ARD
and Fig, 2.5.6 illustrates a typical cross section of ARD
road.

Table 2.5.2 ROAD DESIGN STANDARD OF ARD

e T . - T T fr — . A U3 B O W Wk ey e T LS AR i e e W A St R S S Mt L S e e A -

Terrain Design Speed Maximum Gradient
Flat 60 km/h ' -

Hilly 45 : -
Mountainous 30 12%

— Y — T D 08 ra o T - e e (et T M ek e (S S T A AL ) - —

Source:ARD
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