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A. Raw data
Direct observation data

Direct observation data at 15 minutes intervals. The data thus comprise three
columns: (1) water level (?:m); (2) time and (3) study period {1 = May 25, 2 = fune 1).

This data shown as follow.

45.17 9:00 1 43.41 18:00 1 55.01  3:00 1
45.17  9:15 1 21.87 18:15 1 55.67  3:15 1
46.51  $:30 1 36.14 18:30 1 55.24  3:30 1
46.74  9:45 1 35.07 18:45 1 59.37  3:45 1]
46.34 10:00 1 32.97 19:00 1 58.57  4:00 1
46.21 10:15 1 31.97 19:15 1 58.2:¢  4:15 1
47.04 13:30 1 30.47 19:30 1 59.C4  4:30 1
47.37 10:45 1 29.61 19:45 1 58.5:  4:25 1
49.44 11:00 1 27.91 20:00 1 58,87 5:00 1
50.724 11:15 1 26.21 20:15 1 58.5:  5:15 1
51.81 11:30 1 24.54 20:30 1 59.5¢  5:30 1
52.24 11:45 1 24.31 20:45 1 59.31  5:45 1
52.07 12:00 1 24.34 21:00 1 59.47  6:00 7
55.54 12:15 1 25.64 21:15 1 59.2¢  6:15 1
56.54 12:30 1 24.94 21:30 1 59.7: 6:30 1
58.47 12:45 1 25.94 21:45 1 61.0: 6:45 1
59.64 13:00 1 26.04 22:00 1 58.9:  7:00 1
$9.87 13:15 1 26.97 22:15 1 59.67  7:15 1
61.91 13:30 1 26.71 22:30 1 57.6. 7130 1
62.61 13:45 1 28.11 22:45 1 57.22  7:45 1
62.37 14:00 1 28.07 23:00 1 57.81  8:00 1
63.24 14:15 1 30.91 23:15 1 54.61 8:15 1
62.94 14:30 1 31.97 23:30 1 55.2¢  8:30 1
61.67 14:45 1 33.74 23:45 1 54.71  8:45 1
60.47 15:00 1 35.170:00:0 1 52,94 9:00 1
59.17 15:15 1 35.21 0:18 1 53.14  9:15 1
58.94 15:30 1 36.34  0:30 1 50.04  9:30 1
57.97 15:45 1 39.01 0:45 1 49.11  9:45 1
54.71 16:00 1 40.41  1:00 1 46.67 10:00 1
53.74 16:15 1 41.14  1:15 1 85.01  9:00 2
53.77 16:30 1 43.74 1:30 1 84.51 9:15 2
51.47 16:45 1 46.14  1:45 1 85.14 9:30 2
49.04 17:00 1 49.34  2;00 1 84.77 9:45 2
47.11 17:1% 1 52.61 2:15 1 82.87 10:00 2
44.64 17:30 1 54.01  2:30 1 81.34 10:15 2
43.07 17:45 1 53.84 2:45 1 78.81 13:30 2
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75.01 10:15 2 46.41 18:45 2 34.57  2:45 2
72.44 11:00 2 49.74 19:00 2 36.27 3100 2
68.57 11:15 2 52.14 19:15 2 36.57  3:15 2
64.54 11:30 2 55.97 19:30 2 38.04  3:30 2
60.77 11:45 2 60.11 18:45 2 39,87 3:45 2
57.21 12:00 2 63.47 20:00 2 42.24  4:00 2
53.44 12:15 2 66.94 20:15 2 45.34  4:15 2
49.07 12:30 2 67.74 20:30 2 45.34  ¢:30 2
45.81 12:45 2 70.01 20:45 2 45.67 4:45 2
42.41 13:00 2 72.44 21:00 2 48.47  5:00 2
39.54 13:15 2 75.14 21:15 2 49.47 5:15 2
37.11 13:30 2 76.04 21:30 2 51.41  5:30 2
34.34 13:45 2 76.47 21:45 2 52,34  5:45 2
29.54 14:00 2 74.27 22:00 2 53.14 6:00 2
26.5¢ 14:15 2 71.51 22:15 2 55.54  6:15 2
24,21 14:30 2 68.97 22:30 2 56.41  6:30 2
21.34 14:45 2 66.04 22:45 2 58.77  6:45 2
19.51 15:00 2 63.44 23:00 2 60.41  /:00 2
18.87 15:1% 2 60.17 23:15 2 62.11 7:15 2
18.37 15:30 2 55.67 23:30 2 64.54 7:30 2
17.54 15:45 2 50.51 23:45 2 65.77 7:45 2
17.71 16:00 2 45.27 0:00:0 2 69.17 8:00 2
18.27 16:1% 2 42.27 0:18 2 72.27  8:15 2
19.27 16:30 2 41.64  0:30 2 75.11 8:30 2
20.84 16:45 7 39,44  0:45 2 77.91  8:45 2
23,24 17:00 2 37.17  1:00 2 80.6/ 9:00 2
25.91 17:15 2 35,64 1:15 2 83.07  9:15 2
28.21 17:30 2 34,77 1:30 2 96.61 9:30 2
31.94 17:45 2 33.54  1:45 2 87.54 9:45 2
37.11 18:00 2 33.97  2:00 2 88.74 10:00 2
40.37 18:15 2 35.11  2:15 2

42.94 18:30 2 34.4L  2:30 2

Tide table data

The tide table produced by the Hydrographic Department, Royal Thai Navy.
Data from the tide table are obtained by predictions of the times and heights of high
and low waters at various station using harmonic method. Figure 7 and 8 show the

data from the tide table at Pattani and Songkhla,
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Table 7: Tide tables dara at Pattani

Pak Nam Pattani (Pattapi) vear 1996
January Febrrary I_%ggh

| Dato  time = HT| Date  time HT) Date  ftime  HT| Date  UWme _ HT| Date e HT| Date fime  HT
1 534 085 15 4:23 Q821 1 150 087 16 1:15 058 1 1:24 086 16 107 051
MO #1:05  0.84 TU W31 0T TH a1 080 R 705 089 Fm 835 085 SA 7:58 085
1823 1.08 1738 1.03 12:53 Q78 1238 071 1254 074 12:58 0.7

20002 1.02 19:36  1.02 1925 082 19:.02 054

2 1:10 078 1w .07 068 2 2:45 063 17 220 054 2 223 058 17 207 D49
TU G43 093] we 805 0.594] fFr &57 093] ga 8:12  094| 34 8:58 068 sU 8:35 0.8
12:14 0.54 11:49 443 1336 0.77 1322 0.7 13.38 s 13:40 0.87

19:23 1.0 18:45 1.06 2051 104 2036 1.08 20017 0%4 20:01 097

3 203 072 18 122 0.64 3 328 059 18 0 0 3 304 052 18 2:33 047
WE 748 087 TH 708 098 sa 920 085| gy 900 088 sy 01 08 Mo 858 085
13:06 0.83 1248  0.73 1408 074 1403 0.68 1404 067 1412 064

2020 111 1954 110 24:27  1.08 2117 140 20053 088 20:44 090

4 258 088 19 225 058 4 404 058] 19 a0 049 4 330 05 19 327 046
TH 8:38  1.00 Frt 8:07 1.02| sy 938 097, MO 238 102 mo 9:23 0.9 TU 9.26 1
13:43  0.82 1330 0.72 1435 071 14:43 066 1430 054 1448 0B

218 112 20054 114 2157 107 2153 113 2123 097 21123 102

5 341 084 20 X119 058 5 4:25 055 20 421 043 5 313 048 ) 350 046
FR 8:16  1.02 54 8:58 1.03] wmo 10:03 098 Ty 10017 105 TU 943 093 WE 10:00  1.03
1414 0.80 1408 071 15:0% 0.68 15:27 064 1500 061 1533 087

FAR-YE K 21:41 1.18 2223 1.08 22:.26 114 21151 098 22:00 * 1.02

3] 417 062 21 402 0353 6 401 053] 21 4:51 048 -3 330 0.48 21 408 047
5A 947 103 511 945  1.07 TU 1028 0897 we 10:57 107 wg  10:09 085 TH 1037 105
14:44 Q7T 1449 071 1538 0867 1618  0.63 1533 059 16:23 1154

FrA 114 22:20 121 2248 1.08 2306 113 2216 098 2238 101

7 4:38 061 2 438 052 7 4:25 052 22 522 050 7 356 0.45 22 428 048
su 119 1.04| mo 10:30  1.08] wg 05 100 TH 11:38  1.07| 7y 10:38 087 FR 1114 1.04
1518 D76 32 071 16:13 066 712 083 16.08 0.56 1778 1152

22:4% 115 2257 123 2311 1.07 2340 108 22:40 D9B 2313 Q.97

8 423 059, 23 917 053] 8 4:36 D51 23 5:48 0.53 8 4:25 044 23 4:56 Q.52
MO 1045 1.04 T 1118 10| T 14:28 100! ™m 1220 1.05| FR 1108 098 sA 1152 101
1553 0O4b 168:20 072 16:56 .65 18:35 063 16853 .54 182 05t

2317 114 2335 122 23:35  1.0D 2308 097 23:50 082

@ 4:52  0.58 24 559 054 g 531 052 24 015 1.03 el 501 046 24 530 Q.56
Tu 198 103 WE 1402 1080 FR 12:04  1.00] saA 613 058) s5a 1144 088 S 12:28 098
629 075 17114 Q.74 17:42  0.68 12.59 1.1 1748 052 79:14 G051

23:44 113 11 118 1936 062 2344 095 028 086

16 525 0.59 25 643 037 10 (s 1030 25 Q49 085 10 £42 049 25 B.10 a8
Wik 11:53 102 TH 12:51  10B] ga 609 0541 sy 644 O0B3] sy 1227 097 MEY 1308 0984
1711 078 1823 Q75 1246 099 1338 098 1920 051 1958 051

18:51 065 20:23 063

11 008 110 26 G45 112 11 042 099 25 128 088 11 028 0 26 14 079
TH 600 060 FR 720 082 sy 6:52 057 wmo 722 0B MO 6:25 053 TU 6:54 DES
1231 101 1344 105 1235 080 1424 0.54 1377 085 13:53 0.8

1800 077 12:53 0.76 2025 064 21:08 063 2022 0.51 20:45 Q.52

12 035 1.07 27 117 1050 12 1:29 093 27 2419 08t 12 120 0486 27 221 074
FR B:3% 062 SA 7:38  0.68| Mo 735 062] TU 808 073 71U 710 053] we (R4 07
1315 1.00 14:58  1.02 14:30 057 16:00 0.92 1412 093 14:53  0.88

1857 078 2046 0.70 2129 063 7203 63 21:117  0.51 21:38  0.53

13 1086 1.03 28 152 097 13 229 0.8 28 708 Q78 13 2:29 0.8 28 638 077
sS4 718 (BA|  sU 8:00 073 TU 823 085 wE 10:02  0.76] we 758 065 TH 956 073
14:.05 099 16:03 1.0 15:38  0.86 17:00 091 1593 082 16:23  0.84

2026 078 2138 0.7% 2232 063 7313 063 22119 0.53 22:38 054

14 149 0958 29 2238 D9a) 14 402 0385 2 750 082 14 4:40 079 29 747 8
su B0 0BBl MO 3% 078; wE 932 C7Y TH 1136 076 TH 9:02 o7 FR 1215 Q.72
15:02  1.00 16:66 1.00 1712 0.897 18:15 091 16:49 089 17:30  0.B3

2150 076 2237 Q.74 2350 082 2342 0.53

135 251 08s8; 30 5:17  0.88] 15 553 0.8 15 5.5 0.81 30 o1 U3
MO B52  0.71 Ty 10:22 0810 TH 1132 072 FR 11134 071 SA 822 0.82
16:18  1.01 17:52 100 18:23 0.99 17:55 092 1310 0.69

2254 Q.73 48:33  0.82
31 23 072 H 130 041!

WE 753  0.87 sU 8:42 0.84

11:48 0.8 1344  0.86

18:56 1.01 19:27 083

Source: Hydrographic Department Royal Thai Navy, 1996: 125.
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Pak Nam Pattant (Pattaui) year 1996
. Aprl May . Jupa
ate Time HT Date Timg _HT Date  Time HT Date Tire HT | _Date Fime HT Data Tims; HT
1 1:46 048 18 225 046 1 1:13 044 his} 215 049 1 156 0.38 16 2:28 (.26
841 085 a:42 083 813 0.84 848 090 9:08 083 2.55 .5
TH
Mo 14:04 0.62 ™ 14:40 038 WE 14114 050 1515  0.46 SA 15286 03z su 16:29 033
20008 085 2011 0.89 20005 Q.78 2033 079 2103 075 2147 088
2 200 048 17 264 047 2 142 041 17 2:25 048 ? 229 038 17 255 0,44
8:51 Qa8 9:.08 087 847 088 923 092 955 085 10.32 0.8
TU WE TH FR su M
14:28  0.58 1517 0.53 1445  0.45 15:57 042 16:2¢ 028 © 70 0.3
2043 087 2054 090 20044 0.81 21:16 079 2147 Q75 7223 088
3 226 0.44 18 204 048 3 223 040 18 248  0.49 3 302 039 18 328 043
WE 916 091 e 9:40 06.39 FR 924 09 SA w02 0.91 mo 10204  0.86 U 11:06  0.80
1502 053 15:58  0.49 15:42  0.40 16:38  0.3¢ 17116 0.27 17:47 030
21:16 QB8 2135 Do 21:22 (82 21:56 D79 2232 078 2254 0BV
4 2558 .42 19 321 0.49 4 253 041 19 315 050 4 339 041 19 408  0.43
H 947 094 FR 1016 100 5A 10:04 092 sU 138 0890 i 11:24 087 WE 11:38 079
1537 049 1543 D46 16:38 037 17:18 037 18:06  0.27 1822 030
2045 080 77213 089 21:59 0.83 2234 Q%7 23.23 073 2338 0EBS
g 323 Q.42 20 346 050 = 323 042 X0 343 050 5 4:24 045 20 447 045
1:19 0586 10:53 099 1043 093 11114 DBY 1210 087 1214 077
FR SA Su MO WE TH
1615 048 17:28 0.4 1731 034 17:54  0.37 1854 o2y 1858 0.31
2218 080 2251 87 2238 0.82 2313 075 N
6 353 042 21 418 082 ] 402 044 21 423 0.51 A 023 071 21 o:22 0482
A 10:53 096 su 11.29 Q.06 MO 1126 092 TU 11:52  0.87 TH 5115 0.40 FR Rl 0.47
17.04 043 1810 043 1820 033 18:30 038 12:56  0.86 12:51 074
2251 089 2329 083 2328 080 2368 073 1245 0.28 19739 032
7 430 0.44 22 456 0.55 7 445 048| 22 312 0354 7 1:41 089 22 1:00 089
su 11:31 0.96 MD 12:06  0.93 T 1214 092 WE 132 084 FR 6:12 054 SA G21 050
1827 04 18:51 042 19.08 033 1913 0.37 1243 084 1328 065
2332 (8v 20:38 Q.37 2072 033
B 513 0.48 22 012 079 | 023 077 23 047 069 8 304 070 23 205 Q.57
1217 0.9% 540 059 535 DA5a 8:.02 0.58 831 057 a:55 051
TH SA SuU
Mo 18:21 040 ™ 12:48 090 We 13:07 090 1316 0.81 1442 (.80 14:03 064
1935 0.43 19:50  0.34 20000 0.8 2137 035 2101 0.38
] w22 0.83 24 1.04 0.74 8 139 074 Z4 1:83 GBS Y 4:10 071 24 353 056
U RS 0.53 WE 830 0.63 TH 627 0&4 PR 8:18 081 au 10:06  0.57 MO 945  0.51
13.08 Q.93 1436 08B 14:04 Q.88 14:04 078 138 075 14:39 06D
2012 040 20022 01 20:53 0.37 20:49 040 22253 0.39 2138 0.37
10 123 0.79 25 240 Q70 10 325 074 25 H14 066 10 5:19 073 25 4:52  0.57
WE G47  0.60 TH 820 0.3 R 729 D64 sA 934 0562 MO 138 055 U 10:32 Q49
14:07 081 1430 082 1504 085 ) 1465 071 1638 071 15:32  (04&/
2106 042 21113 048 21:85 .40 21:38 042 2356 .42 2221 0.38
1" 24 076 26 6:38 074 11 434 078 26 ES56  0.68 " 6:30 075 26 &34 0460
738 085 952 089 11:00 DE6 1117 061 1231 0.5 11:22  0.45
Tt F 54 SU Tu Wi
I 1516 0.8% R 15:40  0.78 1603 082 16:00 Q@67 1732 068 E 1706 0.57
22:08 .45 2208 047 2319 0.43 2223 043 2312 038
12 Add 077 27 724 077 12 6:25 079 2/ 725 0B9 12 0:45 045 27 618 0.83
R 956  0.70 SA 1223 067 su 12:08 062 MO 1168 058 WE 715 D37 TH 1217 Q.40
16:25 087 18:49 Q.75 16:58  0.80 17.02 085 1322 047 1508 050
2335 (.47 2307 048 2308 044 830 067
13 703 080 28 758 078 13 24 044] 28 6:38 089 13 123 046 28 007 D36
3A 12221 0869 SU 1315 064 MG 714 082 U 1223 (.54 TH 753 078 ER 7:08 067
1725 0.8 1747 Q.74 13:01  0.80 17:54 065 1411 0.43 1315 034
2357 Q48 755 078 2352 042 1928 D67 19:04 061
14 049 047 25 &1 078 14 115 046 29 858 073 14 1:45 047 29 057  0.38
747 Q8BS 1330 0.81 - 749 0.8% 13:00 049 834 080 B804 a7
LHA] WE FR 3A
sy 1316 0.66 Mo 18:38 074 13:49 055 43 067 14539 0.38 14:14  0.29
1825 0.86 1852 078 2020 0.67 19:57 084
15 1:43 046 30 Q:37 045 18 1h4 047 30 0:37 040 15 205 047 30 139 034
B:20 089 50 0Bt 817 Q.88 738 Q77 9.13 0.81 B:59 075
M WE TH SA 1]
°© 1402 062 ™ 1341 D&E6 14:33 Q.50 13:45 Q.42 15:45 035 s 15:13  0.2%
1622 (.87 19:23 Q.75 19:45 073 1932 Q70 M7 068 20:4¢ 0.66
31 118 039
ER 8:22 081
14:34 036
2018 Q.73

Source: Hydrographic Department Royal Thai Navy, 1996 126.
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Pak Nam Paltagi (Pattani) year 1996
I hJ An-‘.- 1 s} Bt .
. Data lime HT Data fime  HT' Dala  tme  HT| Data —time  HT!  Dxta  timo HT, Data time HI]
T 2:13 0.4 18 245 038 1 317 032 16 339 034 1 4:57 033 16 4:47 035
0:49 078 1021 074 1047 080 10:47 0.7 1129 0.81 WY 075
MO 1640 oza| Y 102 o2s| 1727 018 F 1744 0o4| SV 1514 02 MO 16:45  0.33
21:38 057 22118 081 23.03 067 22.57 062 2330 0.7
2 247 034] 17 345 038 2 403 033 17 413 033 2 o008 07?| 17 5:24  0.34
10:32 0.81 10:50 .74 1124 051 1111 0.89 619 034 M2 D74
w F SA MO
b 1701 021 E 17:39 024 R 1211 0.18 1656 0.24 1208 ors| Y 1724 0.35
22:26 0.67 2247 0B 23:50 088 2326 062 18:55 032
3 325 035 48 340 036] 3 436 0.34) 18 450 033 3 50 075 18 08 076
1112 0.82 1118 0.73 1204 079 1136 0.68 722 0.34 627 033
T 3A sl TU W
WE 1749 021 1811 024 1857 020 1727 025 1246 0.70 £ 1209 072
2317 06T 2314 06D 23:57 081 1927 (38 18:08  0.33
4 410 038 19 426 036 4 040 057 19 w34 033 4 131 071 19 048 076
™ 1:53 083 o 147071 o 608 036 o 1201 o8s| .o &0 035 o 751 034
18:37 .29 18:41  0.25 12:44 Q.75 18:04 027 13:28 Q.64 13.00 0.8
7363 058 1842 0.24 1950 .43 18:54 .43
5 010 0.66] 20 5:06 D38 5 139 065 20 32 064 5 215 0es| 20 139 0.74
5:02  0.41 1216 068 749 036) o 620 083 857 03] o 8:49 035
FR 1236 opaz| A 1909 oz MO 1323 068 12:24 062 1428 0.59 14:04 068
1925 023 20023 030 18:43  0.29 20040 D48 19:43 048
] 1:13 065 21 029 058 5] 254 0863 21 1:13 06D =} 350 0866 21 2338 Q73
Sh BO4 044 o E51 0239 o, B43 037 Lo 818 033 o 940 037 o 9:47 037
1321 0.78 i2:44 064 1401 082 318 058 1823 058 15:55 Q.64
20115 0.26 1930 028 058 035 1927 0.32 2181 081 2041 053
v 230 085 22 1:08 054 K 358 062 22 204 059 7 4:56 085 22 408 072
813 048 6:45 (.40 e33 037 813 032 10:53  0.38 1055 .38
W TH s s
sv MA07 073 MO 13113 060 E 14:55 0.58 1415 056 1926 0.60 u 17114 068
2106 0.20 1936 030 21:30 040 20:14  0.38 2252 058
B8 338 085 23 1:5¢ 053] 8 455 062] 23 308 058 8 012 052 23 528 074
047 045 8.55  0.40 1079 037 W1 032 603 066 1219 038
H FR su M
Mo 1459 Q.67 v 1350 058 T 17.02 Q.53 1637 053 12:45 037 o 1819 Y0
2157 038 20:14 032 22:23 043 2145 0.39 2012 0.64
9 4:42 088 24 243 053 ] 554 0.62 24 4:35 060 9 117 0.50 24 035 0535
1024 045 9:45 0,38 1205 0.38 118 0.31 7:21 068 B35 077
F SA MO TU
R w11 ogz| F a1 osz] TR 19:21 053 17:24 054 1354 034 1326 037
2312 040 2122 0,34 2314 0.4 2047 086 1935 Q.74
10 643 068] 25 429 054 10 023 na4| 25 6:07 083 10 207 047 25 134 053
11:46 043 10:40 0.36 705 063 12:37 .20 an on 738 081
Wi H A, sU TU '
E 1714 os8| | W sz O 1322 033 1330 0.57 1446 D33 E 1410 0.38
2233 035 20010 055 2110 068 20:30 080
11 0:10 043 26 538 057 11 119 ¢4z 26 028 041 1 252 044] 28 217 0sp
G:41 0BT 11:43 033 801 085 ¥:18 067 6:49 0723 8:24 Q.85
3U MC WE
™ 1246 oag| 1740 D53 1423 030 1348 027 w2 ozl M 15:00  0.38
181 057 2340 035 20:55 058 19:38 D61 2125 0.70 21:07 Q.85
12 0:53  0.44] 27 e41 81| 12 205 040| 27 121 040| 12 328 0az| 27 2:4%  0.48
FR 734 068 SA 12:53  0.29 MO 8:46 0.68 U 821 (072 TH 919 074 R 9:03 0488
1347 036 18:43 055 1516 0.26 1448 0.24 B0 0.32 1528 0.37
1921 Q.57 2124  0.80 2042 085 21:42 972 21:42 090
13 128 043 28 040 034] 13 z40 038] 28 159 038 13 322 040 28 323 Q.43
A 823 070 748 085 923 0.70| e @04 077| o @45 07| oo 941 0.90
1442 032 1401 025 1602 0.24 1535 0.23 1522 0.32 15:48  0.38
20:27 058 16:44 058 21:48 061 21723 069 2205 (.73 2220 093
14 200 041 28 126 0.33 14 2:50 036 25 2:35  0.36 14 339 03238 29 4:08 044
a 907 072 848 070 o 955 071} L, 938 0.1 010 orsf 1020 0.91
sv wai oz M0 ysm oo 1542 023 1615 022) O 1544 oz Y 1§15 041
21114 Q80 2043 061 2208 062 2204 073 2232 075 2259  0.94
15 223 040 a0 202 032 1a 310 ©45] 30 %16 035 15 408 038 a0 500 0.39
9:46 073 934 075 10:22 072 10:13  0.83 1035 075 10:59 089
(Y T™H FR M
° 16220 028 W 15:56 018 1717 023 16:52 023 su 18112 032 @ 16:46 (.44
2148 0.51 21233 0.63 2230 0.62 2743 078 2300 0.78 2338 093
31 238 032 31 4:02  0.34
W0l 078 1051 0.83
w
T a3 ods A a0z
22:18 085 2395  N.78

Source: llydrographic Department Royal Thai Navy, 1996: 127.




Table 7 (continue)

61

) Pak Nam Paltani (Pattani} year 1996
Oietnher — MNovember Necambar
Diate. tHme HT Date time  HT Date lirme HT | _Nata time . __HT Data tima HT Date Hme. HT
1 557 0239 18 156 040] 1 027 104 16 026 11| 1 o4 1.12] 16 100 118
1136 085 1108 0.89 B:51  0.51 702 051 §54 0.62 740 080
T 1721 p4a] WE 1s4s o051 TR 1245 091 SA 1247 ogg| SU 1315 1000 MO 1351 106
2349 095 1816 074 18.04 074 1846 0as 1849 084
2 015 090| 17 611 040 2 108 100 17 #15 108l 2 137 107 17 143 115
) .48 039 1154 087 742 054 802 0.55 753 056 B35 065
WE  g2q9 ol 0 1737 o0ssd A qast oss| Y qa07 oos] MO qane o7l TV 1512 1er
1801 053 1936 080 1902 079 2043 088 2036 036
a 053 087 18 035 094 3 1:56 0.6 18 205 107 3 200 101 18 225 110
735 (.41 725 043 538 0.57 859 0.59 840 070 925 0T
TH 430 o7e| ™ azsz osa| Y 1547 o8] MO qsaz ooel TV 1602 o097 WE  1g1R 1o
WoC 058 1827 060 21113 080 2020 0.83 2148 088 7148 0.88
4 135 084 19 125 093] 4 263 082, 19 267 103 4 253 006 19 310 104
822 043 825 Dad 934 060 1000 0.84 938 0.73 10:18 076
FR 4417 ar?| 3 1405 o8z MO 1844 0oo] Y qe3s 11| WE O 701 ool ™M arr 108
2007 063 19:20 085 2240 081 2216 084 2251 067 7323 085
5 225 081 20 222 09| 5 417 ossl 20 406 100 5 408 091 20 445 100
943 0,45 923 048 1031 063 11:16  0.68 10:26 €75 11:15 D80
SA qga o72) Y sss osy 'Y 1023 o2l WE 4737 104 ™M 4745 ggsl TR qpps 111
2132 085 2023 €70 1:05 0.78 2350 084 -
6 351 o078l 21 329 083] & 528 08| 21 016 082 6 sag 000l 21 vdd 061
1612 048 . 100 051 119 065 521 099 1142 075 553 069
SU g0 o7al MO 100 ues) WE O qou1 0o3] ™ q2o3 orol PR qszs roi| A 13bs osn
2235 073 1832 1.07 1857 112
7 012 065 22 448 089 7 185 o078 22 115 o078 7 038 079 22 142 0.76
510 0.76 1153 0.53 629 0.85 6:24  0.99 530 002 702 100
MO qyz6 oa4s| "M g1 osel M 1zoe oss] TR 130s o720 SA qrme ove] Y 9240 osw
1953 0.79 19:22 005 1924 1.1 1903 1.05 1952 114
117 083 23 038 ari| & 200 071 3 205 072 8 123 072| 22 231 57
&30 077 555 0.8Y 716 0.8 709 1.01 77 097 767 102
O qusz gan|] WE <2ss o4l PR 1245 o0ss] 5P q3os o7el Y 1245 o7l MO aur oa2
2023 081 1906 0.93 19.50 098 20142 1.4 1948 109 2043 118
9 208 060 24 135 067 @ 719 066 24 248 067 90 206 066 24 314 067
721 078 Bo6  0.02 754 0.91 g1 1.04 8ol 101 845 105
WE 4330 048] "M 4345 o055 A 132 oe2] Y qass ors| MO 13w oarel Y 163 o
2035 083 19.58 0.98 2024 102 2056 116 2047 112 2128 147
10 242 057 25 221 063 10 244 0600 25 326 083 10 253 00| 25 353 064
£03 080 7:49 095 831 0.05 855 1.06 8:42 1.0 997 1.07
TH o ya43 pae| FR O 1415 o0se] Y 1355 ae1] MO qa2s o7s] ™Y a3 oes| B 1438 o080
2041 0,85 2036 1.03 2102 105 138 117 2124 115 208 118
11 308 054 o8 758 058 1 218 055 25 401 0807 11 336 056 26 426 067
536 082 834 008 9:06 0.99 937 1.07 923 108 1004 108
FR 1406 047] & 1433 o057 MO qa27 o6t TV tame o7a] B wase oey] ™ 1m00 o078
21:05 088 20117 107 21:40 108 2218 118 2008 118 2242 1.9
12 azs 050 27 334 0.54| 12 353 05| 27 433 o8| 12 415 054 27 438 061
907 0.84 955 1.00 939 101 1016 1.08 10:03 110 1038 1.08
A qazs oas! SY wazs csel TV 1ass oe1| WE O asa0 a7s] M 1514 o070 FR 4547 078
2434 0.90 2156 109 2249 110 2255 147 2051 120 2314 1.9
13 341 0ev| 28 410 051 13 426 049 28 454 0s8| 13 454 053 28 454 080
036 0.85 955 1.01 1045 1.03 1054 167 10:43 110 11:16 108
SYU 4503 ous] MO 1528 o6t| WE 585 oe2i TH qgoe orr] P amss o7z) SA imap o7s
22.05 C93 2235 1.08 7258 141 2331 1186 2333 121 23:46 118
14 407 04a| 29 449 040 14 505 048 29 521 058 14 543 054 79 529 0.61
1003 028 1035 1.00 1056 1.03 1136 105 1140 1.03 1156 1.06
MO 4532 o046) Y g0z oe3] ™ 1e20 aesl TR iesa oval SR qest o7 SV i7is o080
2236 094 2313 108 7340 1.11 008 115
15 437 041 30 528 0.49| 15 555 0.49) 20 603 asel 15 a6 12it 30 020 144
1032 0.80 11:14 0.98 1146 1.01 1222 1.03 643 0.56 608 0.63
T qs07 048] WE 1638 o0sal TR 1710 oes| PP 4res oaz] SY o q239 17| MO nag 1o
2309 095 2350 106 1747 0.80 1807 083
31 605 040 31 053 1.00
11:56 0.5 6:40 0.66
TH 4724 ge9 TU o 324 099
1908 0A

Source: Hydrographic Department Royal Thai Navy, 1996: 128.




Table 8: Tide tables datu at Songkhla

62

Ku Nu {Songkhla) vear 1996
Janyary febn:ary March
Date _fime  HT Date time_ HT Date time HT Data  ftime _ HT Dats_ fime _ HT Date  tima MT
1 819 1.49 16 145 129 1 1:06 1.11 16 0:36 1.05 1 0:22 1.07 16 :1& a.e7
1157 134 17:53 1354 B:13 1.46 7 1.51 2.03 1.4 7:.05 1.47
TU TH FR
MO 18:49 158 2354 117 13:08 133 12:36 1.29 FR 1306 1.25 5A 1238 .22
20:18 140 2004 149 1250 1.39 1933 143
2 053 117 17 624 153 2 156 108 1 o1Es 2 117 104 17 121 093
a1 1.51 11572 132 - 8:46 15 8:09 1.57 832 1.43 750 1.52
T WE FR SA SA
Y 12:53 137 1910 1.54 14:00 1.3 12:31 127 13.58 123 su 13:38  1.18
19:45 1.67 21:01 152 2053 1.55 2034 1.43 20124 T4R8
3 1:45 113 18 0:57 112 3 2738 1.0% 18 2:34 0.85 3 204 1.04 18 218 0.9
g8:14 154 24 159 9:15 1.53 8:55 1.82 2:57 146 8:39 1.57
TH 5A 5 sy M
WE 1338 1.37 1249 133 1487 1.3 1426 125 1442 121 ° 1436 113
2036 158 20:20 157 2138 1.55 2134 161 2108 147 Z1:06 154
4 2.27 ER | 19 1.83 1.06 4 315 1.03 19 373 [iR=0] 4 2:45 068 19 310 0.88
TH B:50 1587 FR H18 164 su 38 158 MO 9:38 1.66 Mo 9:15 1.49 U a:22 1.61
14:21 137 1337 1.33 1547  1.28 15:25 1.1 1222 118 15:29 1.07
21:19 1.8 2112 182 22:09  1.5% 22:10 168 21134 15 2143 1.5h8
) 303 1.08 20 245 1.01 5 3:50 1.M 70 408 08 5 323 056 20 3.56 .88
9:21 18 gUa 1.69 0.R8 1.58 10:20 488 934 1,52 10:03  1.62
SA MO TU U WE
FR 15:06 1.37 14:22 133 16:27 127 18:23 107 15:58 118 18:18  1.02
21:57 162 21:56 167 22:3%  1.61 2245 168 2158 154 2218 18
g 235 1.07 21 333 087 6 4:23 0.99 21 4:53 091 [ 3:58 0.85 1 4:40 0.91
948 162 as0 172 1023 18 11:02 168 10:03  1.56 10:46 162
5u TU WE WE Tl
SA 1555 1.36 1514 121 17:03 125 wie 112 1634 1.13 H 17:04 097
ax32 185 22:38 1.7 22:58 1.63 2320 188 22:25 1.57 22:55 1489
7 4:05 106 22 4:20 0.95 7 455 .99 32 538 0.94 7 4:23 0.05 22 5:22 098
sy w11 164 Mo 1033 174 wE 10:85  1.62 TH 11:45 1.66 ™ 10:38 158 FR 11:28  1.59
168:41 135 16:19 1.3 1736 1.23 18:05 109 1708 1.4 17:47  0.95
2301 1.66 2211 174 2323 184 2354 183 2255 1.5% 7331 158
8 4:37 105 23 5:05 .85 a 527 1 pch 5:18 1 8 5:.08 0.98 23 6:02 1.01
10:38 166 1117 1.74 11:32 163 12:31 1.62 11:18  1.59 12:11 1.5%
Mo H] TH FR FR SA
1723 135 17:23  1.237 18:08 121 10:33  1.06 17.41 1.06 18:29 0.94
2328 167 2345 1.74 2352 163 2327 158
g 5:08 1.05 24 544 SR ) 2] 6:01 1.0 24 030 1.58 ] 5:45 0.98 24 0:07 1.5
™ 1109 165 WE 1202 171 £R 1241 182 SA 7.00 1.08 SA 12.00 1.58 5U B:42 1.07
18:00 1.34 18:20 124 1842 1.13 13:19  1.56 18:20 103 12:86 1.5
2353 1.G7 19:40  1.03 %11 095
10 539 106 25 020 171 0 023 18 25 108 151 10 083 157 25 042 144
WE 11:45 1.68 TH £:34 1.02 SA B:39 1.08 su TG 1.13 su 6:23 1.02 MO 728 112
18:36 122 12:50 1.67 12,53 1.6 14:12  1.51 12:44 1355 1EaT 144
19:14  1.21 1923 115 20030 1.08 1902 1.01 19:54 097
11 020 1.85 26 055 185 11 .57 1.5 26 1:.54 1.43 11 RS | 1.53 26 1,22 1.37
6:15 1.08 7.20 109 Kl 11 841 1.2 To7 1.08 8:27 117
TH FR SuU MO MO El
1223 165 1344 1862 1340 1.56 1310 145 1332 1m v 14:32 139
1912 1.31 2008 118 20:10 114 2123 107 1950 101 20:41 0.99
12 Q49 1.61 27 1:37 158 12 1:40 1.51 27 216 1.36 12 1:27 1.47 27 2:23 13
§:55 1.1 2:00 1.16 8.08 1.16 B8:52 1.24 754 1.14 9:40 1.2
R SA MO TU TU WE
F 13,07 1862 14:48 1.57 1432 1.52 1510 1.41 1423 148 15:26 1.34
19:53 1.3 21:06 1.17 2106 113 2222 108 2044 1.1 2136 1.02
13 1:22 1.57 28 230 1.49 12 240 145 28 €27 1.34 13 2:27 142 28 6:14 1.3
SA 74 1.15 su 907 123 U 9:05 122 WE 1104 128 WE 853 1.18 TH w55 12
13.54 1.8 15:55 1.53 1541 1.47 TR 137 1525 142 16:26 1.3
20042 127 2206 116 211 112 2323 1.08 2150 102 22:38 1,03
14 205 183 29 353 143 14 4:40 1.43 29 728 1.37 14 431 1.39 23 T.05 1.33
gy 83 12 Mo 1018 1290 Lo 1047 127 | L. 1208 126 o2 1 Fp 1200 119
14.54 157 1700 15 1723 145 1850 137 16:51 139 17:39 1.20
21:40 125 ZA0F 115 2325 108 2303 1.01 23:36 102
15 37 1.49 30 6:20 141 15 5:10 148 15 B0 1.42 30 7.38 1.36
Mo 936 125 o h2E 132 m 113 12 FR 1132 124 sa 25 17
16:37 1,54 18:13  1.47 18:54 146 18:21 139 19:02  1.31
2246 1.22
3 007 113 31 0028 0.9%
07:35 1.43 0804 1.38
WE 5}
1219 1.33 v 1335 1.8
3423 145 19:48 1,34
Source: Hydrographic Department Royal Thai Navy, 1996: 121.
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Table 8 (continue)

Ko Nu (Sonpkhla) vear 1996

ril : May : :ne

Daie tima HT Date . time HT Datg fime HT Date Heme HL Date time HT |__Date fime HT

1 117 0.87 1% 222 089 1 15 0.2 16 241 091 1 213 091 16 420 093

21 144 820 1.5t 753 138 548 1.41 «00 131 1008 1.27

Wi
Mo 1410 112 b 1431 099 & 1408 0.87 B 1506 08 SA 1504 Q.75 su 16:09 O0F8
20:20 138 20:38 145 20:08 135 2600 1328 2108 135 2207 124

2 200 086 17 254 089 2 201 Q.92 17 333 093 2 00 082 17 5:04 (094

835 144 9:04 1.53 8:34 141 933 14 10:04 134 10.48  1.27

T WE TH FR su o]
v 1447 108 15:20  0.93 14:49 082 1548 0.76 1851 071 M 16:44 067
2047 143 21118 1.48 2048 1.4 21:3% 137 2154 1.38 22:38 1.24
3 2:42 084 i3 342 0.9 3 245 093 18 418 096 3 348 Qo4 18 543 0.94
WE 9:03 148 T™H 947 1.504 FR 920 143 SA 10:18 1.4 MO 10:63  1.36 T 1125 127
1523 1.05 15:04 088 15:28  0.87 16:27 0.74 15:37  0.68 1714 0,67
21119 147 186 158 2927 144 217 137 2238 1.3¢ 2307 122

4 323 094 19 427 095 4 332 095 19 502 099 4 4:42 096 19 619 (95

TH 929 1.5 ER 10:30  1.53 54 10:08 145 su 11:00 138 TU 11:40 138 WE 11.59 1.26
18.00 1 1646 0.84 16:11 083 1703 0.74 17:23 086 17.44 062
2153 181 2234 1.49 22:08 147 22:52 135 2325 139 7333 121

S 404 085 20 508 099

(4]

417 Q.97 20 543 1.1 B 5:44 097 20 655 085

10:22 153 1112 135 158 1.45 1140 138 1224 138 1228 124
FR SA sU MO WE TH

16:38 0.96 17:25 (.53 16:54 0.8 17:38 078 1811 0.66 B 07

22779 154 2310 148 22:50 1.48 2323 133 Q14 138 ‘

3 444 008 21 549 103 3 5:03 1 21 §:24 104 ] 6:47 098 21 002 118

1106 1.54 11:54 147 11:45 145 1218 1,34 13:08 1.26 7:34 0895

A su M TL ™ FR
s iTr 092 1803 (84 o 17:38 078 18:02 078 19.02  0.67 12:86 121
2307 155 2344 142 2334 147 2352 1.29 18:49 072

T 5:25 099 22 G0 107 7 555 102 22 11 105 7 111 132 22 038 116

sy 1152 153 MO 12:36 142 v 1235 144 wWe 1253 13 R 748 097 sA 814 085
758 09 1538 086 1826 077 1841 08 1347 133 13:24 117
2345 153 %5 07 19:26 0.74

g 608 100 23 16 137 8 D21 143 73 23 1325 g 226 129 22 121 114

1238 1.5 T8 1 652 105 84 105 843 085 885 094

WE TH SA
Mo 1643 (.88 w 13147 1.38 1322 141 1328 126 1432 128 su 1366 113
12:16 089 1910 078 1218 0.82 M58 073 2010 0.77

g 029 148 Z4 sy 132 Y 16 13 24 01 121 9 352 1.8 24 220 12

656 108 #18 113 E 754 107 @01 1.05 @32 082 8:37 o082

Wi TH FR s MO
v 1327 146 £ 1359 132 14:08 138 1404 122 1527 123 14:38 108
18:32 0.89 18:59  0.92 2612 08 20003 Q.85 Y203 077 2103 0.79

10 1.20  1.44 25 1133 126 10 >3r 135 25 53 118 10 4:5%  1.28 25 447 112

WE 752 112 ™ 30 114 PR @04 108 SA 9:.56  1.05 MO 10:54 088 TU 10:21 088
14:19 142 1445 1.28 14:57  1.34 1445 118 16:38 119 16:03  1.07
20:28 091 20:48 094 21.57 0.83 2053 087 2311 D.B1 2202 082

11 228 139 26 %41 125 1 414 134 26 52 118 11 558 128 26 511 114
su 10:45  1.03 ™ 1156 Q.84

201 116 038 113 . 1013 17 11:10 D B4

5A
™ 15:15 1,28 FR 1538 1,24 15:55 1.3 1247 115 17:58 117 WE 17:22 108
21:33 092 21:44 036G 2223 0.84 21:50 088 2306 0483

12 428 137 27 B28 128 12 523 1.38 27 538 12 12 020 085 27 6:02 1.15

FR w17 sA 1134 112 su 11:20 102 MO 11:28 1 WE 6:53 127 TH 12:05 072
16:23 135 16:42 122 17:05 4128 18:57 115 1300 078 1823 1.12
2243 092 2243 Q.96 2332 D86 2248 (8B 13:15 118

13 945 14 28 &58 13 13 6:21  1.38 8 €00 123 13 133 087 28 006 085

SA 11:33 t16 su 12:1¢ 1.09 MO 12:23 098 U 12:08 085 T™H 746 128 ER 00 14
17:38 134 1745 1.23 1821 128 17,56 147 1359 074 13:00 074
22:52 O 2338 0.9 2344 0388 2008 1.2 1918 117

14 6:44 144 29 713 132 14 C38 087 29 €:36 125 14 2,38 059 29 100 085
su 1238 1142 MO 1256 1.06 T4 713 1.39 we 12.4% 08 FR 837 126 A 8:05 118
18:54 136 18:38 126 1323 082 1848 121 14:48 07 13:54 069
1¢:27 13 20:53 122 2010 1.22

13 1:00 083 30 028 0.93 15 143 0.88 30 37 008 15 33z 0.91 30 1:a9 087
735 148

MO U 723 135 WE 8:01 1.4 TH 7.21 128 sa 923 128 Q1 g:06 121
1338 106 1332 1 14:17 Q.85 13:32 085 15:31  0.67 14:47 (.65
1953 1.4 1823 1.3 217 1.33 19:37 126 21131 1.24 21:00 127

31 126 0.89
R 8143 128
1418 078
2033 131

Source: Hydrographic Department Royal Thai Navy, 1996: 122.



Table & (continue)

Ku Nu (Songkhla} year 1996
J Angust . Segtemnber
] Date. _time  HT | Date tiue M Oate. _ fime HT Date fime  HT | Date . time  HT |
1 236 0.89 16 452 088 1 423  UB8 15 512  0.567 1 553 079 16 533 087
Q58 1.25 10:32 1.2 17102 132 10:57  1.24 11:46 1.38 11:17 1.4
MO
15:37  0.81 v 16.28 G.62 T 1700 052 FR 17:00  0.65 su 1813 0.7 Mo 17:37  0.83
2147 13 2228 147 23:.08 1.32 22:52  1.23 2343 14

2 32 04 17 524 088 2 521 083 1 542 088 2 017 1.36 17 808 0.85

U 144 129 WE 11.08 124 ER 11:38 133 A 1120 125 MO 640 077 . 1163 1.4
1622 058 1656 0.62 17:48 054 17:3¢ 068 1225 134 18:14 087
22:32 132 2251 1 2351 1.3 2323 124 18:58 078

3 427 08 18 553 085 3 614 08 15 6:13  0.84 3 108 1.31 18 027 1.38

WE 11:25  1.32 ™ 1133 121 3A 214 132 su 11:47 125 TU 730 076 WE 6:48  0.04
1712 056 1724 Q.62 18:32  0.58 18:02 068 108 128 12:32  1.37
23118 1.32 2314 117 1949 0.86 1855 D92
4 534 09 19 6:23 0488 4 039 127 19 001 124 4+ 05 126 19 146 135
™H 12.05 1.33 R 1M:57 1.21 sU Tor 07 Mo €45 082 WE 820 077 TH 734 084
17.59 056 i7:54 063 1253 1.28 12418 124 1358 1.2 1316 1.33
2343 147 192:20 064 @36 071 20:43  0.93 1944 .99
3 a0s 1.3 20 6:54 0.87 5 136 1.23 20 042 123 & 308 122 20 210 13
6:33 038 1222 1.19 758 074 721 08 #14 079 2:26 085

FR SA T! TH
1242 132 1823 0.65 Mo 1336 1.22 u 1253 1.2¢% 1523 114 FR 14:13 129
1848 0.58 2012 0.7 19:15 Q.78 22:02 0.8 20:47 105
6 s .27 1l 10 116 2] 244 118 21 130 12 <1 412 118 21 324 127
A 720 D88 su 727 086 TU B53 073 WE 803 079 R 1001 081 SA 927 087
1221 1.28 12:49 117 14:30 114 1335 1.7 1813 1.4 16:10 1.26
1838 062 18:58  0.67 2114 078 200t 082 0:38 1 2213 1.09

I 204 123 n ;se 114 7 354 118 22 227 17 7 523 1145 2 4:47 1256

sy 826 082 MO 8.01 0384 WE ws1t 072 ™ 253 078 5A 1111 D2 sU 10:38  0.87
1404 1.23 1321 113 15:50  1.08 1430 1.13 16:31 117 1740 129
20:36  0.68 1938 071 22:25 085 2100 O#H 2342 14
1 322 1M 23 148 112 8 500 143 23 52 114 8 134 059 23 6:03  1.26
923 072 @40  0.82 10:81 072 953 078 638 1,15 1149 (.66
A0 U TH FR s M
M 1438 116 1400 1.09 1805 1.05 1622 1.1 1214 083 © 1850 135
2139 074 2026 0.75 2349 (.28 2217 082 2003 12
9 432 119 24 255 1.1 9 BOE 111 24 514 113 2 208 093 24 0:48  1.08
1022 .76 9.2r 079 1153 071 1101 076 3w 147 712 13
TU E FR SA MO TV
w13 11 w 5% 105 1934 107 17.56 114 1318 {.B2 12,58 083
2248 08 2125 08 2338 085 2030 123 1240 1.47

10 534 147 25 4:29  1.08 1 The D89 25 6:32 1.4 10 2:38 09/ 25 138 1.05

WE 1428 073 TH 1024 077 SA 713 1.1 sU 1212 074 Tu 21 12 WE 805 135
1752 108 15:48 105 1305 Q.71 19:06 119 14:.08 Q8 1357 0.81
22:36  0.83 20018 171 044 095 20156 1.26 20123 147

11 003 (o4 26 537 1.08 ib! 238 089 26 743 118 L 302 06 26 225 101
634 113 1128 074 . 808 111 1318 07 o0 124 048 141

R su M WE
H 1230 07 F 1805 108 14:40 069 ° 18:68 125 14:47 072 ™ 1453 038
1971 103 23:46 0.88 2050 113 139 04 2118 1.29 2105 1.51

12 144 085 27 €47 1t 12 312 08D 27 8:36 123 12 328 095 27 L1 086

733 114 1234 0.7 853 113 1419 065 920 128 926 147

MO u TH F
FR 13:38 088 SA 1908 1.3 14:55  0.67 T 20043 131 15:21 0.70 R 1541 08
2015 14 2119 115 23 oe2 2136 1.31 2148 1.54

13 2146 0@7 23 046 087 13 3:45 088 28 919 129 13 a57 094 ] 357 0.2
826 114 800 143 TU 233 117 WE 15:42  0.62 FR §52 1 SA 1004 15

A 3
& 14:32 0.6y v 13:37 085 1031 065 2124 136 1553 0.78 16:26 083
2053 112 20:06 1.18 2147 113 322 Q¢ 2155 1.35 2227 158

14 332 088 29 138 OB/ 14 4:15 088 29 957 135 14 428 0.92 29 442 0.88

o 913 115 8587 118 WE 1007 12 TH 1500 061 5A ke 135 su 1041 162
sy 1516 (163 Mo 1434 081 §6.02 065 2206 14 16:27 0.78 ¥ 109 088
2128 118 2054 124 22:09 1.19 2226 138 2310 1.53

18 414 083 30 228 0.88 15 4:44 087 20 413 036 1 500 09 20 527 086
44 138

9:54 118 9:44 123 10:35 122 134 1.39 1120 15
TV TH Fi 5u

MG 53 062 15:268 Q.56 16331 064 R 16:45 0.62 17.01 08 Mo 1783 0.84
2200 1.1 21:38  1.28 2227 121 2248 141 2303 14 23:54  1.4%

3l 323 087 3t 503 0483

1024 1.28 11:09 14

we 1814 0.53 SA w729 0.65

2222 131 . 2331 1,

Source: Hydrographic Department Royal Thai Navy, 1996: 123,
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Table § (continue)

- Ko Nu (Songkhla) year 1996
Qedaty Mavember Detember ]
| _Dato lime HT Date e HT Date tima HT Date  time HT, Dala time HT Date. tirge HT
1 6:11  0.85 16 536 063 1 058 153 16 051 165 1 101 159 16 1:.07 169
11.58 1.47 131 158 851 103 640 104 €:38 114 710 1,09
L 1836 101 WE 17:51  1.09 Fr 1238 1.5 sA 12.44 187 sy 12:36 1.5¢ MO 13:24 17
12:52 1.3 1211 134 20:16 1.4 1953 1.37
2 0:40  1.45 17 018 1.55 2 T3 1.49 17 134 161 2 132 155 17 142 165
6:54 0.87 6:1% 093 732 1.08 734 107 721 118 8:.05 113
Wi 5A M TLU
t 1238 1.4 ™ 1213 1.58 1316 1.47 su 1342 163 e 1315 155 1438 146
19:23  1.08 18:37 1.4 2106 132 20020 1.36 21:20 139 20:58  1.35
3 1:28 138 18 104 151 3 273 144 18 220 187 3 206 151 18 278 161
738 08 707 095 221 112 2:34 111 -7 NI B3 07 119
- Su MO TU WE
i 122 135 FR 1300 1.52 15:63  1.43 1516 18 14:08 152 18:06 185
20022 113 1828 119 2223 132 2137 1.36 22221 1.38 2208 132
4 2:21 1.34 19 .55 T.47 4 32 1.41 19 17 1.54 4 300 .47 19 3:38 1.56
528 083 800 D09’ 8:15 115 040 1.4 208 122 10018 124
F My TU C H
R 14:32 12% 54 13:58 148 18:08 1.4 16.45  1.51 w 165 1.53 T 1713 184
21:39 116 20:38  1.24 2333 1.3 2251 134 2312 1.34 2316 1.27
5 218 1.3 20 255 143 5 4:28  1.39 20 4:33  1.82 5 432 145 20 508 154
922 097 QU2 101 1014 147 $0:51 147 10:08 126 1M:25 128
T E TH FR
SA 1763 1.29 U 1553  1.46 18:44 1.49 W 17:43  1.63 1734 1.56 18:14  1.64
015 147 22:06 126 021 127 2356 1.29 2358 13 ‘
€ 423 127 24 408 141 -] 434 1.4 21 581 152 [ 530 149 21 21 121
sU 120 0.99 WMo 1011 1.062 WE 1111 417 ™ M58 1.2 ra 11:08 127 A 832 155
1wy 1.32 17:19  1.48 19:08  1.51 18:44 165 1811 1.58 12:32 1.32
2338 128 1812 164
7 102 115 22 523 1.4 ? 054 123 22 055 122 7 036 1.25% 22 121 116
538 1.26 M2z 1.03 €29 1.43 €58 1.56 6:28 154 736 1.58
™ FR 5A sl
MO 11 1 v 1822 1,52 12:03 147 1303 1.22 1204 1.27 1341 134
1930 1.38 1819 1.54 18:34 167 1855 181 20:07 164
B 131 113 23 031 1 4 125 118 2 147 115 8 615 119 23 212 111
651 128 £33 144 710 1.48 7:01 18 T8 18 823 162
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20:35 140 20:42  1.64 20:58  1.64 2183 17 21:37 169 2223 169
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Source: Hydrographic Department Royal Thai Navy, 1996: 124.
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B. Data structure

The data from the tide tables in Pattani and Songkhla provinces in 1996 are
provided by Hydrographic department, Royal that navy. This data are kepl in
Microsoft access database file called tides.mdb and consists of 3 tables ( tide at
Pattani, cal and tide at Songkhla). The data in table tide at Pattani and tide at
Songkhla are comprised of 6 fields (index, day, month, time, height and level) as

tollows.

"5.95  high

1 i 1 5:34 0

2 1 1 11:05 .84 low
3 1 1 18:25 1.09 high
4 2 1 1:10 0.78 low
) 2 1 6:43 0.95 high
G 2 1 12:1¢ 0.84 low
7 2 1 19:23 1.1 high
8 3 1 2:08 0.72 low
9 3 1 7148 0.97 high
10 3 1 13:0¢ 0.83 low

The data in table ca/ is comprised of 3 fields ( month, ndays and monthname)
as follows.

31 February

60 March
g1 April
121  May
152  June
182 July

213 August
244 September
271 October
305 November
335 December

2
3
4
5
6
7
&
9
10
11
12

A query was used to createe the data of the successive high and low tides in
Pattani and Songkhla Provinces. I'or example, the data of the successive high tide at

Pattani can be obtained by this SQL command.
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SELECT DISTINCTROW [tides at Pattani].height
FROM [tides at Pattani]
WHERE ({{tides at Pattani].level="high"));

and the result is as follows.

0.95
1.08
0.9%

The data of the successive low tide at Pattani and the data of the successive
high and low tides at Songkhla are created by the same method. After that these data
are tranfered to the notepad (highpat.num, lowpat.num, highsong. num and
lowsong.num) to analysis the successive high and tow tides at Pattani and Songkhla,

Queries were used to create the table of time delay from high to next high tide,

high to next low tide and low to next low tidc of cach location to get data as follows.

Tw® oo e wN

After that these data are transfered to datafile patsong.rum in the notepad for

use to analysis time of occurrence.
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C. Programming preliminary resunlt and statistical modelling

Figure & to plot the direct observation data every 15 minutes al Pattani River
Mouth on 25 May and 1 June, 1996 by using matlab together with functions (getfile,
getnum, putnum, selvar, putfn, track, t'itle) ih the ASP (McNeil et 2l 1997) puckage,

the following program is used.

Figure 8
system_dependent(14,'on')
getfile bayl.num
num=gctnum;
num(1: 101, 1)=(num(1:1031,1}+7)/100;
num(102:202,1)y=num(102:202,1)/100;
num(:,2) = 9+(num(:,2)-3)/12;
putnum(num)
setvar y=1 x=2:4
putfn(str2mat(’height in m','hour after midnight','','lugh/low});
track size=12
title("Height of tide in metres at Pattani River Mouth: 1= 25 May 1996 2=1 June
1996";
ylabel(‘heights (m))
Figure 9, graph of the direct observation compare with the data from the tide
tables on 25 May and 1 June, 1996 by using matlab together with functions (getfile,
getnum, putnum, setvar, putfn, trﬁck, title) in the ASP (McNeil et al 1997) package,

the lollowing program is used.

Figure 9
system_dependent(14,'on")
getfile bay2.num
num=getnum,

num(1:5,1)=num(1:5,1)/100;
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num(6:106,1)=(num(6:1006,1)+7)/100;
num(107:212,1)y=num(107:212,1)/100;
num(:,2) = 9-+{num(:,2)-3)/12;
putnum(num)
setvar y=1 x=2:4
pulfn(str2mat(‘height in m','hour after midnight',’ ",'high/low"});
track size=12
title(" ")
title('Height of tide in metres at Pattani River Mouth: 1= 25 May 1996 2=1 June’
1996');
ylabel(‘heights (m)');
Figures 10 and 11, graph ol comparison of high and low tides in Pattani and
Songkhla in the first two month of 1996, by using matlab together with functions
{gctfile, getnum, putnum, setvar, putfn, track, title) in the ASP (McNeil et al 1997)

package, the following programs are used.

Figure 10

system_dcpendent(14,'on’)

getfile pattani.num

num-—getnum,

y= [num(1:116,:); num(708:822,:)] ;

putnum(y);

setvar y=1 x=2:4

putfn(strzmat(’heights’,tide record’,' ','high/low"));
track size=12

title(" ')

title(*Heights of high and low tide (metres) at Pattani in January - February 1996:
1=high 2=low")

ylabel(‘heights (m)")
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Figure 11
system dependent(14,'on"}
getfile songkla.num
num=getnum;
y= [num{1:116,:); num(708:822,}] ;
putnum(y);
setvar y=1 x=2:4
putfn(strZmat(’heights'tide record',' ','high/low")};
%putlab({'3,1 Heights of high and low tide(metres) at Sengkla in January - Februiry
1996: 1=high 2=low'},3) '
track size=12
title(' ")
title('Heights of high and low tide (metres) at Songkhla in January - February 1996:
[=high 2=low");
vlabel(‘heights (m)");
Figures 12 and 13, graph of comparison of high and low tides in Pattani and
Songkhla for the whole of 1996, by using the same method, the following programs

are used.

Figurel2

system_dependent(14,'on")

getfile pattant.num

setvar y=1 x=2:4

putfn({str2mat("heights’,tide record',high/low"));

putlab(['3,1 Height of high and low tide(metres) at Pattani in 1996: 1=high 2=low'},3)
track size=12

title('Height of high and low tide(metres) at Pattani 1996")

title(" ")

ylabel(‘heights (m)");



Figure 13
system dependent(14,'on")
gettile songlkla.num
setvar y=1 x=2:4
putfn{str2mat(’heights','tide record',' ','high/low");
putlab(['3,1 Height of high and low tide(metres) at Songkhla i 1996: 1=high
2=low'],3)
track sizc=12
title("Height of high and low tide{metres) at Songkhla 1996")
title(' ')
ylabel("heights (m)");
Figures 14 and 15, graph of comparison of times of occurrence of high and
low tides in Pattani and Songkhla in 1996, by using matlab together with functions
(getfile, getnum, cumsum, rem, plot, xloc, yloc, lext, axis, xlabel, title)} in the ASP

(McNeil et al 1997) package, the following programs are used.

Figure 14
system_dependent(14,'on")

getfile patsong.num

y = getnum;

index =[1; 1+y(:,1)];

hi2hi = [0 ; y(:,2)/60];

lo2lo = [0 ; y(:,4)/60];

hil = 3+34/60;

lol = 9+5/60;,

hi = hil+cumsumi{hi2hi};

lo = lol+cumsum(lo2lo);
lunarhitime = rem{hi,24.8412)-3.27,
lunarlotime = rem(lo,24.8412)-3.27;
odd = rem(index,2)==1;

71



even = rem{index,2)=-0;
Iunarhiltime = lunarhitime({odd);
lunarhi2time = lunarhitume(even),
lunarlo1time = lunarlotime(odd);

lunarlo2time = linarlotime(even);

data=[lunarhiltime(1:353,:) lunarhi2timec lunarloltime(1:353,:) lunarlo2time];

n=length(data),

dataok=[(1:n)' data];
plot{datack(:,1),dataock(:,2},'w-"}
hold on
plot{dataok(:,1),datack(:,3),'r-")
hold on
plot{dataok(:,1),datack(:,4),'c-")
hold on
plot(dataok(:,1),dataok(:,5), m-"
plot([0 3531,[0 O},'w:")

plot([0 353],[6.21 6.21],'w:")
plot({0 353],{12.42 12.42},'w:")
plot([0 353],[18.63 18.63],'w:")
xloc =[360,360;360;360];

vioc =[0;6.2;12.4;18.6];

label = str2mat{"low’ 'high','low’,'high"};
text(xloc,yloc,label)

axis([-5 385 -3.5 25.5])
xlabel('lunar day");

ylabel('time (hour)");
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title("Time of occurrence during lunar day: High and Low tides at Pattani in 1996';



Figure 15
system_dependent{14,'on')

getfile patsong.num

y = getnum;

index ={1; I+y(;,1)];

hi2hi = [0 ; y(;,5)/607;

102lo = [0 ; y(:,7)/60);

hil = 4+19/60;

lol = 9+57/60;

hi = hil+cumsum(hi2hi),

lo = lol+cumsum(lo2lo);
lunarhitime = rem(hi,24.8412)-3.27;
lunarlotime = rem(lo,24.8412)-3.27;
odd = rem(index,2)==1;

even = rem{index,2)==0,
lunarhiltime = lunarhitime(odd);
lunarhi2time = lunarhitime(even);
lunarlo1time = lunarlotime(odd),
lunarloZtime = lunarlotime(even);
data=[lunarhi1time(1:353,:) lunarhi2time lunarloltime(1:353,:) lunarlo2time];
n=length({data);

dataok="[(1:n) data];
plot(dataok(:,1),dataok(:,2),'w-")
hold on
plot(dataok(:,1),datack(:,3),r-")

hold on
plot(dataok(:,1),datack(:,4),'c-")
hold on
plot(dataok(:,1),dataok(:,5),'m-")
plot([0 3531,[0 0],'w:")
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plot([0 353],[6.21 6.21],'w:)

plot([0 353],{12.42 12.42],'w:")

plot(JO 3531,[18.63 18.63],'w:")

xloc = [360;360;360;360];

yloc = [0;6.2;12.4;18.6];

label = str2mat('low','high’,'low",’high");

texi(xloc,yloc,label)

axis({-5 385 -3.5 25.5)])

xlabel('lunar day");

ylabel{'time (hour)');

titte('Time of occurrence during lunar day: High and Low tides at Songkhla in 1996"),
Figures 16-23, show the result of fitting the model to the series of times of

occurrence of successive high and low tides at Pattant and Songkhla during 1996, by

using matlab together with functions (getfile, getnum, cumsum, rem, putnum, putfi,

putdn, setvar, tsplot) in ASP (McNeil et al 1997} package, the following programs are

used.

Figure 16
system_dependent(14,'on")
getfile patsong.num

y = getoum,

index =1 ; 1+v(5,1)}];

hi2hi = [0 ; y(:,2)/60];

hil = 3+34/60;

ht = hil+cumsum(hi2hi);
Tunarhitime = rem(hi,24.8412)-3.27,
odd = rem(index,2)==1;

even = remi{index,2)==0;
lunarhiltime = lunarhitime(odd);

lunarhi2time = lunarhitime(even);



data=[index{odd),lunarhi1time];
n=length(data);

datal=[(1:n)' data(:,2)];

putnum{datal)

putfn(str2mat('lunar day',’hour of lunar day"));
putdn('First low tidc at Pattani’)

setvar x=1 y=2

tsplot pg=3 cf=-1"harm=12 13 24 25 26" "ar=1 2' ncw=0,

Figure 17
system_dependent(14,'on")

getfile patsong.num

y = getnuimn;

index = [1; 1+y(:,1)];

lo2lo = [0 ; y(;,4)/60};

lol = 9-+5/60;

lo = lol+cumsum(lo2lo);
lunarlotime = rem(lo,24.8412)-3.27;
odd = rem(index,2)==1;

even = rem(index,2)==0;
Tunarlo1time = lunarlotime(odd);
lunarlo2time = lunarlotime(eveny,
data=[index(odd),lunarlo1time];
n=length{data);

datal=[(1:n) data(:,2)];
putnum(datal}

putfn{strZmat('lunar day','hour of lunar day'));
putdn('First high tide al Pattani')
setvar x=1 y=2

tsplot pg=3 cf=-1 'harm=12 13 24 25 26" 'ar=1 2' new=0,



Figure 18
system_dependent(14,'on")

getfile patsong.num

y = getnum;

index = [1; +y(,1));

hi2hi = [0 ; y(:,2)/60];

hil = 3+34/60;

ht = lil+cumsum(hiZhi};
lunarhitime = rem(hi,24.8412)-3.27,;
odd = rem(index,2)—=1;

even = rem(index,2)—=0;
lunarhiltime = lunarhitime{odd);
funarhi2time = Junarhitime(even);
data=[index(even),lunarhi2time];
n=length(data);

datal=[(1:n)" data(:,2)];
putnum(datal)

putfn(str2mat('lunar day’,'hour of lunar day"};
putdn('Second low tide at Pattani)
setvar x=1 y=2

tsplot pg=3 cf=-1 'harm=12 13 24 25 2¢' 'ar=1 2' new=0;

Figure 1Y
system_dependent(14,'on")
getfile patsong.num

¥ = getnum;

index = [1; 1+y(;,)};
lo2lo = [0 ; y(:,4)/60];

lol = 9+5/60;

lo = [ol+cumsum(lo2lo});



lunarlotime = rem(lo,24.8412)-3.27,

odd = rem(index,2)==1;

even = rem(index,2)==0;

lunarloItime = lunarlotime(odd);
lunarlo2time = lunarlotime(even);
data=[index{even),lunarlo2time];
n=length(data);

datal=[{1:n) data(:,2)];

putnuni{datal)

putfn(strZmat(‘lunar day','hour of lunar day"));
putdn('Second high tide at Pattani’)

setvar x=1 y=2

tsplot pg=3 cf=-1 'harm=12 13 24 25 26" 'ar=1 2' new=0;

Figure 20
system_dependent(14,'on")

getfile patsong.num

y = getnum,

mdex =[1; 1+y(;,1)];

hiZht = [0 ; ¥(:,5)/60];

hil = 4+19/60;

ht = hil+cumsum{hizZhi};
lunarhitime = rem{hi,24.8412)-3.27,
odd = rem(index,2)—=1;

even = rem(index,2)==0,
lunarhiitime = lunarhitime({odd});
lunarhi2time = lunarhitime{even);
data=[index(odd},lunarhiltime};
n=length(data);

datai=[(1:n)' data(:,2}];



putnum{datal)

putfn{strZmat('lunar day','hour of Iunar day"));
putdn({'First low tidc at Songkhla')

setvar x=1 y=2

tsplot pg=3 cf=-1'harm=12 13 24 25 26" 'ar=1 2’ new=0;

Figure 2]
system_dependent(14,'on")

getfile patsong.num

y = getnum,

index ={1; 1+y(;,1}];

lo2to ={0; v(:,7)/60];

lol = 9+r57/60,

lo = lol+tcumsum(lo2lo),
Iunarlotime = rem{lo,24.8412)-3.27;
odd = rem(index,2)==1,

even = rem(index,2)=—=0;

lunarlo [time = lunarlotime(odd};
lunarlo2time = lunarlotime(even);
data={index(odd),lunarloltime];
n=length(data);

datal=[(1:n) data(:,2)];
putnum(datal);
putfn(strZmat('lunar day','hour of lunar day'));
putdn('First high tide at Songkhla")
setvar x=1 y=2

tsplot pg=3 cf=-1 'harm=12 13 24 25 26' 'ar=1 2' ncw=0);
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Figure 22
system_dependent(14,'on")

getfile patsong.num

jr = getnum;

mdex =[1; I+y(-,1)];

hizhi = [0 5 y(:,5)/60];

hil = 4+19/60;

hi = hil+cumsum(hiZhi);
lunarhitime = rem(hi,24.8412)-3.27,
add = rem({index,2)==1;

even = rem(index,2)==0;,
lunarhiltime = lunarhitime{odd);
lunarhi2time = lunarhitime{even);
data={index(even),lunarhi2time];
n=iength(data),

datal=[(1:n)" data(:,2)];
putnum{datal)

putfin(strZmat('lunar day','hour of lunar day'));
putdn('Second low tide at Songkhla')
setvar x=1 y=2

tsplot pg=3 cf=-1 'harm=12 13 24 25 26" 'ar=1 2' new=0;

Figure 23
system_dependent(14,'on")
getfile patsong.num

Yy = getnum,

index =[1; 1+y(,1)];
lo2lo = {0 ; ¥{(:,7)/60];

lol = 9+57/60;

lo = lol+cumsum(lo2lo);
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lunarlotime = rem(lo0,24.8412)-3.27;
odd = rem(index,2)==1;
even = rem(index,2)==0;
lunarloltime = lunarlotime(odd);
lunarlo2time = lunarlotime(even);
data=[index(even),lunarlo2time];
n=length{data);
datal={({1:n)" data(:,2)];
putnum(datal);
putfin(str2mat('lunar day','hour of Tunar day"));
putdn{'Sccond high tide at Songkhla')
setvar x=1 y=2
tsplot pg=3 cf=-1 "ar=2 3" 'harim=11 12 13 14 24 25 26’ new=0 font=8,
Figurcs 24-31, show the result of fitting the model to the series of hetghts of
successive high and low tides at Pattani and Songkhla during 1996, by using matlab
together with functions (getfile, getnum, putnum, putfn, putdn, setvar, tsplot) in ASP

(McNeii et al 1997) package, the following programs are used.

Figure 24
system_dependent(14,'on")
getfile("highpat.num');
y=getnum,;

n=length{y);

y=[(l:n)' v];
odd=2%*(1:354)"-1;
yodd=y(odd,:);
nl=lengih(yodd}),
yok=[(1:n1y yodd(:2)1;
putnum(yok);
setvar('x=1 ‘,'yZZ');



putdn('Pattant: January 1 - December 31, 1996");
putfn(str2mat('lunar day','First high tide"));
tsplot pg=3 ¢f=-1 "harm=12 11 13 14 25' 'ar=1 2' new=0;

Figure 25

system_dependent(14,'on')
getlile('lowpat.num';

y=getnum,

n=length(y);

y={(1:n)" v},

odd=2%(1:354)-1;

yodd=y(odd,:);

nl=length({yodd};

yok=[(1m1) yodd(:,2)];

putnum(yok);

sctvar('x=1",'y=2");

putdn('Pattani: January 1 - December 31, 1996");
putfn(str2mat('lunar day','First low tide"));

tsplot pg=3 cf=-1 'harm=1 2 11 13 14 25" 'ar=1 2' new=0;

Figure 26
system_dependent(14,'on’)
getfile("highpat. num');
y=getnum;

n=length(y);

y=l(1n)' y};
even=2*(1:353};
yeven=y(even,.);
nl=length{yeven);
yok=[(1:nl) yeven(:,2)];
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putnum(yok);

setvar('x=1",'y=2"};

putdn(Pattani: January 1 - December 31, 1996%);
putfn(str2mat('lunar day','Second high tidc'));

tsplot pg=3 c¢f=-1 'harm=12 11 13 14 25 ""ar=1 2' new=0;

Figure 27

system_dependent{14,'on’)
getfile('lowpat.num’);

y=getnum,

n=length(y};

y=l(10)' y;

even=2%(1:353);

yeven=y(even,:);

nl=length(yeven);

vok=[(1:n1)' yeven{:,2)];

putnum(yok};

setvar('x=1",'yv=2");

putdn('Pattani: January 1 - December 31, 1996%);
putfn(str2mat('lunar day','Second low tide’));

tsplot pg=3 ct=-1 'harm=1 2 11 13 14 25 " 'ar=1 2' new=0;

Figure 28
system_dcpendent(14,'on")
getfile("highsong.num');
y=getnum;

n=length(y);

y=[(1m)" y];
odd=2%*(1:354)'-1;
yodd=y(odd,:);
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nl=length{yodd);

yok=[(1:nl) yodd(:,2)];

putnum(yoek);

setvar('x=1","y=2");

putdn("Songkhla: January | - December 31, 1996');
putin(str2mat('lunarday’, First high tide"));

tsplot pg=3 cf=-1 'harm=1 2 11 13 14 25 "'ar=1 2' ncw=0);

Figure 29

system_dependent(14,'on")

getfile('lowsong.num');

y=getnum,

n=length(y);

y=[(1m) y];

0dd=2*(1:354y-1;

vodd=y(odd,:);

nl=length(yodd);

yok=[(1:n1) vodd(:,2)],

putnum(yok);

setvar('x=1",'y=2"};

putdn{'Songkhla: January 1 - December 31, 1996");
putfin(str2mat('tunar day','First iow tide"));

tsplot pg=3 ¢f=-1 'harm=12 11 13 14 25 "'ar=1 2' new=0;

Figure 30

system dependent(14,'on’)
getfile(‘highsong.num');
y=getnumi,

n=lcngth(y),

y={(I:n) y];



even=2%(1:353)"

yeven=y(even,:);

ni=length{yeven);

yok=[{1:n1} yeven(:,2)];

putnum(yok);

setvar('x=1"'y=2"),

putdn('Songkhla: January 1 - December 31, 1996";
putfn(str2mat(’lunar day’,'Second high tide"));

tsplot pg=3 c¢f=-1 'hann=12 11 13 14 25 "'ar=1 2' new=0,

Figure 31

system_dependent{14,'on")

getfile('lowsong.num');

y=getnum,

n=length(y);

y={(Lm) y];

even=2%(1:353)"

yeven=y{even,:);

ni=lengih(yeven);

yok=[(1:nl) yeven(:,2)];

putnum(yoky;

setvar("x=1"'y=2");

putdn('Songkhla: January 1 - December 31, 1996';
putfn(str2mat(‘lunar day','Second low tide"));

tsplot pg=3 cf=-1 'harm=12 11 13 14 25 "‘ar=1 2' new=0;
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