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Figure A 4.23 Tracks of Typical Typhoons affected Central Vietnam



Table A 4.2.2 Typhoons Most Affected the Central Coast of Viet Nam (1961-1997)

No.j Typhoon | Name |Approach| Place Date Pc* Wind¥ Speed*
No. direction | fanded** | landed | (hPa) |V (nvsec) Dircction| U (kevhr)
1| 9721 Fritz E DN-QN | 25-Sep-97{ 980 24 NE 12
2 9622 Beth ENE | DN-QN |22-Oct-96 1006 12 N 20
3| o521 | Zack' | B |SouthON| t-Nov-951 965 14 N 13
41 9325 Kyle | E  {South QN|[23-Nov-93{ 960 44 NE 28
S| 9226 | Coleen | ESE |SouthQN|28-0ct-02| 980 24 NNW 29
6| 9224 | Angela | NE {SouthQN|23-0ct:02| 990 30 NW 10
7] 9025 | Mike | ESE | Offshore |16-Nov-50| 970 20 NNE 12
8| 9018 Ed E,SE | Offshore | 19-Sep-90| 980 31 NNE 13
91 8926 Dan ESE |North HU| 13-Oct-89| 965 40 - 25
101 8904 Cecil E DN-QN {24-May-89] 980 22 . 12
1| 8829 Skip E,N | Offshore [ 12-Nov-88] 995 16 NNW 10
12§ 8709 Betty ESE  [Norh HU| 16-Aug-87| 950 >40 NNE 18
131 8622 | Georgia [ ESE |South QN| 22-Oct-86| 990 20 - 18
14| 8619 Dom £ |North HUf 11-Oct-86 | 998 24 NNW 16
15| 8521 Cecil ESE | North HU| 15-Oct-85| 970 35 - 23
161 8424 Agnes ESE | South QN{ 7-Nov-84 975 40 - 31
17 8401 | Vemon | ESE | DN-ON | 10-Jun-84| 996 16 - 19
18} 8316 Lex I North HU{ 26-Oct-831 985 40 - 20
191 8301 Sarah SE  }North HU| 25-Jun-83| 1000 14 - 15
20| 8216 Hode E DN-QN | 6-Sep-82 | 980 20 - 24
211 7919 Sarah E |South QN| 14-Oct-79] 965 22 - 9
221 7427 | Faye E  |SowthQN| 4-Nov-74| 992 26 i 23
231 7218 Elsie NE [SouthQN| 4-Nov-72{ 995 31 - 6
24| 7217 Flossic | ENE | South QNJ 15-Sep-72| 995 26 - 9
25| 7134 | Hester | SE | DN-ON {23-0ct71| 970 | 40 ; 26
26| 7112 | Harriot E  |NonhHU{ 6-Jul-71 | 985 28 - 25
271 7020 | Kate | E | DN-ON |25-0ct70| 990 33 . o
28| 6904 | ‘Tess | ESE |NonhHUJ H-Jul69| 990 28 - 22
291 6419 Tilda E | North HU[ 22-Sep-64| 990 38 - 14
36| 6121 Ruby ESE I North HU{ 24-Sep-611 992 28 - 33

”

* ¥

Figures of wind are at the nearest in-land station.  Pe, wind and speed are when the typhoon
landed on the coast. Wind are maximum (gust) wind. (-) arc lost data.
DN-QN : Landed between Da Nang and Quang Ngai
South QN : Landed at south of Quang Ngai
North HU :Landed at north of Hue
Oftshore : Passed offshore (not tanded)

Data Source: Institute of Metcorogy and Hydrology, 1997
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Figure A 43.12  Statistical Analysis of Deepwater Waves Generated by Typhoons {Danang)
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Figure A 4.3.13  Location of Wave Propagation Caleulation (Lien Chicu)
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Table A 4.3.7 Waves by Typhoons with a Return Period of 50 Years (Lien Chicu)

Offshore decpwater wave:

H,=97mwith 7T, =13.8secc.

e —y

_Ofl'shor_c Location | Water E:” Kdg K, 1 K,;b 'm”;/;ﬁj I {m‘,r ”;) Incident
Wave Depth {m) {m} (m) |waveangle

Direction (m) (deg)

Mst | 106 | 064 . 093 | 1.03 | 6.0 8.3 8.5 35

MS2 | 85 | 064 | 059 | 093 | 121 | 41 6.5 61 | NS$S6.0E

s3] 81 | 064 | 062 | 093 | 107 | 42 | 63 | 65 | NsisE
NE | msa T 75 o064 | 062 | 093 | 117 | 42 59 | 61 | NSISE
MSS | 44 | 064 | 062 | 093 | 081 2.9 39 40 | NS3SE |

ISPl | 99 | 063 - 093 | 104 | 59 7.8 8.0 3.5
isp2 | 97 | 063 - 093 | 104 | 59 | 77 | 79 | 35

1SP3 | 44 | 063 | 085 | 093 | 063 | 3. 4.1 42 | NSI1OE
MSI | 106 | 0.64 ; 092 | 104 | 59 8.3 8.5 10
Ms2 | 85 | 064 | 090 | 092 | 104 | 53 6.8 70 | NS6OE |

MS3 | 81 064 | 091 {092 [ 098 | st | 66 6.8 | NSISE

ENE MS4 7.5 0.64 0.91 0.92 0.92 4.8 6.2 6.3 NS3.5E
MS5 | 44 | 064 | 091 | 092 | 060 | 3. 42 43 | NS3SE

ISPI 99 | 065 - 092 { 103 | 60 | 79 | 80 | 110

isp2 | 97 | 064 - 092 | 104 | 359 727 | 79 1.0

Tisp3 | 44 | 065 | 093 | 092 | 057 | 3.1 4.2 43 | NSSOE
MSI | 106 | 055 . 087 | 109 | 51 8.1 83 345 |

"MS2 | 85 | 055 | 100 | 087 | 109 | 51 6.8 69 | N785E

MS3 8.1 055 | 100 | 087 | 106 | 50 6.5 6.7 | N78.5E

E MSd | 75 | 0ss | 100 | 087 | 100 | 47 6.1 63 | N78SE
MSs | 44 | ass | 100 | 087 | 064 | 30 | 4l 42 | NI785SE |

ISP 09 | 0.54 - 087 | 109 | s0 | 75 1.7 34.5
isp2 | 97 | 055 - 087 | 109 | s 7.6 7.7 145
] 1SP3 | 44 | 054 | 100 | 087 | 065 | 30 "”4.|L 42 | N78SE

Note: The “incident wave angle” is the angle from the line perperdicular to the face line of a

breakwater or a seawall. “N30E” implies the angle of 30 degrees measured clockwise from

the north.

Source: JICA Study Team
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(4) October (Transition)

(3} July {South-west monsoon)

Figure A 4.4.1  Surface Current in the South China Sea
Source : US Navy “Matine Climate Atlas of the World, Vol 11, Indian Ocean” March, 1976
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Figure A 442 Loeation of Tidal Current Measurement in Danang Bay

Table A 4.4.1 Harmonic Constants of the Major Four Components
of Tidal Current in Danang Bay
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Monthly Maximum Daily Rainfall (mm/day)
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Figure A 4.6.1 Monthly Maximum Daily Rainfall at Danang (1986-1995)

Datasource:  Hydro-meteorological Data Center
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Figure A 4.7.1
World Bank, ADB, FAQ, UNDP, NGO Water Resources Group, and 1nst. of Waier Resources Planning

“Socsalist Republic Vietnam, Water Resources Sector Review'” May 1996
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of Silt“Clay of Bottom Sediment in Danang Bay

Source : JICA Study Team

Figure A 4.7.2 Percentage Distribution
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Figure A 474 River Discharge Vertical Profiles in ‘Terms of Salt Water Wedge
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Table A 6.5.1 (1) Annual Growth Rate of GDP in Thailand from 1986-1935

Year 1971 |1972 | 1973 | 1974 {1975 1976 | 1977 | 1978 [ 1979 | 1980
GrowthRate (%) | 495 | 435 1026 | 439 | 494 | 915 | 946 11040 | 503 | 504
Year 1981 11982 11983 [ 1984 | 1985 | 1986 | 1987 | 1938 | 1989 | 1990
Growth Rate(%) 504 | 523 ] 554 | S75 | 469 | 558 | 960 | 1329 [ 1217 | 1175
Year 1991 11992 11993 | 1994 | 1995
Growth Rate(%) 804 | 811 | 834 § 879 | 868

Table A 6.5.1 (2) Growth Rafes of Socioeconomic Data in Thailand

Year Growth mle of | Growth rate of | Growth rate of | Growth rate of | Growth cate of
Population GDP AgricultureGDP | Industry GDP Service GDP

1996- 099 84 35 130 80

2000

2001- 0.75 N 35 9.0 10

2010

2011- 048 69 313 80 6.0

2020

Source  :Statistical Yearbook Thailand 1995

Northeast Thailand {Mukdahan Area) - R-9 Hinterland

Year Growth rate of | Growth rate of | Growth rate of | Growth rate of | Growth rate of
Population GDP AgricullureGDP | Industiy GDP Service GDP

1996- 099 12 4.0 90 30

2000

2001- 015 14 40 90 80

2010

2011- 048 16 4.0 90 80

2020

Northeast Thailand (Ubon Ratchathani Area) - R-16.18 Hinterland

Year Growth ratc of | Growth rate of | Growth rate of | Growth rate of | Growth rale of
Population GhP AgricultureGDP | Indusiry GDP Service GDP

1966- 099 73 4.0 90 80

2000

2001- 0.75 15 490 90 80

2010

2011- 048 117 40 9.0 8.0

2020
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Table A 6.5.1 (3) Target Value of Socioeconomic Data in L.ao PDR

Year | Population GDP/ GDP AGDP | LGDP S-Gbp
capita o (rltion US$) | (mittion US$} | (milkion US$)
| US$) | quiltion USS) | and Sharc(%) | and Share{%) | and Share(%,)
1995 4,581,000 380 1,760 971 55 | 326 19 1 463 26
2000 5262000 | -490 | 2581 1242 48 | 575 22 | 76 30
(5,200,000) | (500) ' ‘
2010 6,845,000 830 5,705 2020 35 | 1,705 30 1980 35
2020 8,648,000 1,500 | 13,030 3290 25 |4840 37 49500 38
Note :( )Yindicates that GDP per capita is approximately S00 USS when popalation is 5.2 million.
Cenlral-Southem Lao (Savannakhet Area) - R-9 Hinterland
Year Population GDP/ Gbp A-GDP 1.GDP S-Ghp
capita | . . (million US$) | (million USS) | (million US$)
Ws$) | (mittionUS$) | and Share(%) | and Share(%) | and Share(5h)
1995 832,000 380 320 177 55 1 59 19 84 26
2010 1,243,000 830 1,040 368 35 310 30 360 35
2020 1,570000 | 1,500 | 2,370 599 25 881 37 392 18
Southem Lao (Pakse Area) - R-16.18 Hinterland
Year | Population GDF/ GDP A-GDP LGDP S-GDP
capita {miltion US$) | (million US$) | (million US$)
Us%H) (million US%) | and Share(%) | and Share(%) | and Share(%)
1995 748,000 330 286 158 55 53 19 75 26
2010 1,118,000 850 930 329 35 278 30 | 323 35
2020 1,413,000 1,500 12,120 536 25 739 37 | 799 38
Table A 6.5.1 (4) Target Value of Socioeconomic Data in Thailand
Year | Poputation GDP/ GD?P AGDP I-GDP S$-GDhP
capita (million US$) | {million US$) | (million USS)
(US$) (million US$) and Share(%) | and Share(%) | and Share(%)
1995 | 59401000 2810 167,100 18,300 11 66,000 40 82,200 49
2010 | 67,230000 7,350 522,000 30600 6 |254000 49 1238000 46
2020 {70,503,000 14,400 | 1,017,000 43200 4 | 548000 54 1425000 42
Northeast Thailand (Mukdahan Area) - R-9 Hinterland
Year | Population GDP/ Ghp A-GDP 1-GDP S-GDP
capita {(million US$) | (million LUSS$) | (miltion US$)
(US$) (million US$) | and Share(%%) | and Share(%) | and Share($%)
1995 3,303,000 760 2,520 620 25 | 358 4] 1,540 6t
[ 2010 3,739,000 1,950 7,300 1,120 15 | 1300 I8 4880 o7
| 2020 3,921,000 3390 | 15200 1,660 11 1308 20 10500 69
Norheast Thailand {Ubon Ratchathani Area) - R-16.18 Hinterland
Year Poputation GDyY/ GDhp A-GDP I-GhP S-Ghp
capita {million US$) | (miltion USS) | (million USS)
(UsH (million USSy | and Share(%) | and Share(%:) | and Share(%)
1955 | 3,850,000 750 2,900 701 24 | 474 16 | 1,720 59
2010 | 4,357,000 | 1940 | 8450 1,260 15 13,730 20 4970 65
2020 4,569,000 3850 | 17,800 1,660 11 {4080 23 J11800 66 ]
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Table A 6.5.1 (§) GDP, Export cargo and Import cargo in Thaifand

Year GDP Export Cargo Impost Cargo
(million USS in 1995 price) {000 ton) {000 ton)

1971 28,445 7836 9,787
1972 29,682 9,191 12,684
1973 32,727 8,349 12,809
1974 34,165 9,905 11,578
1975 35,852 7811 11,532
1976 35,132 12,665 13,087
1977 42,835 ' 15,310 17,009
1978 47,288 12,866 17,582
1979 49,668 12,867 18,243
1980 52,170 13,206 18,86
1981 55,270 15,795 17013
1982 58,162 20,001 15,555
1983 61,382 16,626 14,518
1984 64,909 19,377 18,504
1985 67,950 19459 18,753
1986 71,7142 21,067 16,488
1987 78,629 21,353 16,313
1938 89,077 25451* 22,908*
1989 99,912 29.946% 28,544%
1990 141,652 27,659* 20,170%
1991 120,630 28,674 39,782*
1992 130,410 32,123% 43 528*
1993 141,283 36,419*% 39.450*
1994 153,707 ‘ 39431*% 42,701*
1995 167,060 42.667*% 46,200*

Source  : Foreign Trade Statistics of Thailand Mepartment of Customs Bangkok
Transport Statistics IMOTC
Note :* mark means modified data by Bangkok Port statistics
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Table A 6.5.3 (1) Forestry Products in Lao PDR

Year logs Sawn Timbers Plywoos |
1991 301,000 m3 110,000 m3 347,000 sheets
1992 218,000 m3 246,000 m3 304,000 sheets
1093 516,000 m3 271,000 m3 1,508,000 sheets
1994 595,000 m3 n.a. 1,800,000 sheets
Source:CPC basic Statistics
Table A 6.5.3 (2) Forest Product Export in Lao PDR
year Logs Sawn timber
Volume{m3) | Volume{m3)
1985 14,000 8,000
1989 26,000 94,000
1590 39,000 100,000
1993 32,000 130,000
Source:CPC basic Statistics
Table A 6.5.3 (3) Forest Plantation in Lao PDR
Total 3,828 ha
R-3 Hinterland 824 ha (9%)
Savannakhet(100%) 645 ha
Saravane(50%) 112 ha
Sekong(5070) 67 ha
R-16/18 Hintertand 950  ha (11%)
Saravane(50%) 112 ha
Sckong(50%) 61 ha
Champasack{}(X)%) 726 ha
Attapeu(1009%) 5 ha ]
Source:Department of Forestry, MAF
Table A 6.5.3 (4) Distribution of wood shops in Thailand
Region Sawn Timber Shop Wood Products Shop
Bangkok 844 (29%) 1,035 (38 %)
Central Region 1,147 (39 %) 718 (26 %)
North Region 243 ( 8%) 586 {22 %)
North East Region 413 ( 14 %) 336 (12 %)
South Region 259 ( 9%) 48  ( 2%)
Total 2906 (100 %) 2,724 (100 %)
Source  :Forestry Statistics 195G
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Table A 6.5.3 (5) Export of Rice from Thailand to Northeast Asia

1993 1994 Average

Japan 273,000 512,000 392,500
China 130,000 553,000 341,500
Hong Kong 241,000 238,000 239,500

Northeast 644,000 1,303,000 973,500
Asian

Economies

World 4,987,000 4,858,000 4,922,500
Source  :Statistical Yearbook Thailand 1595

Table A 6.5.3 (6) Current Productivily and Fertilizer Consumption

Area Yield (kg/ha) Current Future
Fettilizer Fentilizer
Consumption Consumption
(kg/ha) (kgfha)

Lao PDR 2700 6 100

Thailand 2340 55 100

Asian Average 3780 129 129

A-49




Table A7.4.1 Standard Size of Ships

{units in m)

Fepe| Tonnage Overald | Moutded | Moulded [Full 10301 Type Tonnagc—| Overall | Moulded | Mouided |Full load
’ Yeagth | breadth | depth draf length | breadth | depth draft
GT ‘ g D.W : '
2000 g8 1 132 64 40 [S:8] 40000 | 263} 35| 2074 24
= 3,000 99 14.7 76 45 15 50,000 280 353 26 | 130
i 5,000 120 16.9 9.5 YR i s ]
% £.000 142 19.2 1o | S8 1,000 6 9.3 44 40
g 10.000 154 204 29 6.2 2,000 77 122 5.6 5.0
a 15.000 179 28 14.7 6.8 3,000 88 138 65 56
20,000 198 247 16.1 175 5,000 104 16.2 18 6.5
1 30000 no| 25| w3l 85|y 10,000 £30 20.1 101 0
G.T o 15,000 148 228 {° 117 9.0
1,000 73 143 94 R S 162 | 249 130 98
2,000 69 1.1 107 14 | & 30,000 128 8.3 15.2 169
3 3.000 13 18.9 1.s 49 40,000 204 0.9 166 188
S 4000 12? 0.2 2.2 5.3 50,000 249 311 1.5 12.1
5 6,000 138 224 132 59 60,000 32 350 18.4 116
10,000 170 254 b5 6.5 76,000 M 36.7 (9.2 14.3
13,000 188 2.1 15. 6.1 §0,000 255 383 | 199 | a9 |
15,000 00 | 281 57| 69| G.I
DW ) 700 71 1238 6.9 43
7 58 9.2 55 LR 1,000 86 1.1 80 41
1.000 64 104 5.8 42 | & 2.000 105 17.1 10.7 5.5
2,000 81 127 68 a9 | 8 3,000 " 19.1 12.7 60
1.000 92 14.2 1.2 5.7 § 5,000 136 220 158 68
5.000 109 16.4 5.0 68 | » 6,000 144 231 12.1 1
o 8.000 126 187 10.3 20| & 10,000 166 266 21.2 8.0
f»; 10,000 137 19.9 1A 8.5 15,000 181 98 25.1 88
] 15.000 153 223 125 93 | | 20000 203 22| wal 95 ]
O 30.000 186 271 15.2 0.9 G
30.000 0 294 16.5 1.7 1,000 70 1.7 5.1 50
50,000 26 ns 12.5 124 2,000 82 143 7.3 59
70,000 235 338 9.2 34| L 3,000 99 16.1 85 6.6
%0000 | 252 | 32| ws | w2 so00 | w7 b oass | 102 15
100,000 259 38.7 212 158 | 2 10,000 145 2.7 13.1 9.0
e 150000 | 290§ 450 ) 237 | 15 | g 15.000 163 25.5 15.2 0.2
2 D.W 20,000 181 21.1 16.9 1.0
22| 20000 20 271 15.6 10.6 30,000 206 3.2 19.6 120
S 30,000 237 30.7 18.4 1.6 50,000 242 36.1 236 13.5

G.T: gross Tonnage
D.W: Dead Weight Tonnage
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Table A 7.5.4 Port Access Traflic

Unit; Vehicles per day

Type of Vehicle 2010 2020
Container Truck 81 263
Truck for Bulk Cargo 176 349
Truck for Break Bulk Cargo 292 768
Lorry for Petroleum 0 0
Car for Passenger 2714 690

'_l‘Lotal 823 2,01

Formula of Traffic Volume Estimation

o B

G= VX— x — X
w 12

where

30 £

w: 1.0

B:12

y: 13

§:05

€:05

o:014

w: } OTEU(Container)
: 4.0(Break Bulk)
. 5.0(Bulk)
: 10.0(Liquid)
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JICA Port Development Study in Central Region Figurc A7.5.5
Denang Bay New Port Development Alternative Plans
FILE ALLR-REV Fina! Report 1998
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Figure A7.6.3 Wave Refraction and Shoaling (NNW)
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Figure A7.6.5 Wave Refraction and Shoealing (NNE)
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Figure A7.6.7 Wave Refraction and Shoaling (ENE)
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Figure A7.6.10  Wave Diffraction in Harbor (ENE)
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Figure A7.6.11 'Wave Diffraction in Harbor (E)
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