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ammmsauhldvosiu (wasioiu) 061x10° | 221x103 | 2.56x104 | 6.9ax103| 385 3x10° | 4.61x10% | 2.25x10s -
rudunsang ' 74 6.3 7.9 8.2 8.1 6.2 8 7.7 79 8 8.1
msthiwih (lulasfuundeigufioms) 240 85 63 300 1,148 350 992 2,452 924 613 496
Bunieing (%) 4.6 4.6 2.8 0.55 08 5 4.6 2.75 0.55 0.28 0.74
Fm:Jmmsn‘lummaﬂmﬁluuﬂszq
I ey e— 20 19.9 85 19.1 13.4 102 16.4 28 8.2 15.7 7.8
o upaisy (Radnsusonlaniy) 14 139 14.2 7 25.3 6.9 6.3 7.1 7 7 6.9
Tasfion Radnsuseilanii) 339 8.7 4.7 254 376 19.4 10 14.8 3.7 4.4 3.1
avh (HedntuseAlaniv) - 29.8 8.5 13.8 1.5 20.9 19.3 12.9 9.5 10.3 7.3
finfa (Hadnsureilaniy) - - - a . . - - - - 2
wan (nSusehlaniy) 2 3.1 33 3.6 10.6 214 09 13.4 04 26 1.1
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Station MAE SOT Elevation of station above MSL 196 Meters
Index Station 48375 Height of barometer above MSL 197.46 Meters
Latitude 16.39.33 N Height of Thermometer above ground 1.5 Meters
Longitude 98.33.3 E Height of wind vane above ground 11.5 Meters
Height of rainguage 0.86 Meters
RS R N B e e e e B R R B O SR
Mean 101212 | 101062 | 100893 | 100749 | 1006.21 | 1005.63 1005.9 [ 1006.12 | 1007.36 | 1009.27 | 101133 | 101287 | 1008.65
oressure (hPa) Mean Daily Range 6.27 6.4 6.31 608 | 49 373 36 388 482 53 537 59 5.21
Ext.Max. 102309 | 102109 | 1022.66 10157 | 101288 | 1011.88 | 101279 | 1012.82| 1014.84 [ 1017.06 1021.2 | 102396 | 1023.96
Ext.Min. 1002.61 | 100171 1000.2 993,14 998.97 997.06 998.57 996.97 998.32 999.89 999.89 |  1002.04 993.14
Mean Max. 317 34 357 368 34.1 314 305 303 315 322 31.6 30.6 325
Ext.Max. 354 | © 385 403 41.1 416 36.6 356 354 356 38.7 36.5 357 41.6
Temperature (Celcius) Mean Min. 15.3 16.8 19.8 23 23.9 23.6 23.2 231 23.2 22.3 19.2 15.5 20.8
Ext.Min. 7.6 94 118 17.6 19.5 215 209 20.6 19.3 15.3 8.4 4.5 45
Mean 225 245 27.1 29.1 279 26.4 258 257 26.2 26.2 245 221 25.7
Dew Point Temp.(Celcius) Mean 16.4 16.3 18.1 208 229 233 231 231 23.2 226 19.6 16.7 205
Mean 72 64 61 64 77 84 86 87 85 82 77 74 76
Mean Max. 9 89 85 85 91 95 95 96 96 95 94 94 923
Relative Humidity (%) "
Mean Min. 42 35 36 41 57 69 71 72 67 61 52 a6 54.2
Ext.Min. 23 5 10 14 25 a6 48 52 46 31 32 20 5
Mean 65 6.1 5.7 7.7 10.1 10.3 10 9.8 10.1 89 8.5 73 84
Visibility (Km.)
07.00LST 26 35 38 57 8 8.9 88 85 79 55 47 29 59
Cloud Amount (1-10) Mean 24 22 3.1 41 6.9 8.6 89 9 8.1 6 36 24 54
Prev.Wind W w w W W W W w w E £ E -
Wind (Knots) Mean 1 13 2 25 2 1.6 15 1.4 1.1 1.2 17 14 1.6
Max. 20 38 28 40 37 30 : 22 23 35 25 23
Pan Evaporation (mm.) Total 118.6 139.1 185.2 202.5 158.2 104.7 99.2 93.2 106.3 121 119.4 115.7 1563.1
Total 23 95 204 46.1 178.3 259.8 329.2 317.8 192.6 103 243 68 1489.9
Rainfall (mm) - | Num. of Days 07 1 24 53 17.1 25 265 265 204 12 34 0.9 141
Daily Max. 13 73 84 135.1 121.9 110.1 207.4 1188 927 785 503 617 2074
Fog 9.9 14 0.6 0.1 0.1 0.1 0 0.1 0.6 3 57 12,9 34.6
Haze 224 26 28.4 21.2 33 0 0.1 0 0.8 56 8.1 14.9 130.8
Phenomena (Days) Hail 0 0 0 0 0 0 0 0 0 0 0 0 0.1
Thunder Storm 0.2 0.2 15 38 73 2.2 14 13 32 3.6 0.6 0.1 253
Squall 0 0 0 0.2 0.2 0.1 0 0 0 0 0 0 0.7
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Station KAMPHAENG PHET Elevation of station above MSL 80 Meters
Index Station 48380 Height of barometer above MSL 81.8 Meters
Latitude 16.29.0 N Height of Thermometer above ground 1.5 Meters
Longitude 99.32.0 E Height of wind vane above ground 12.4 Meters

Height of rainguage 1 Meters

Mean 30 1013.11 1011.29 1009.55 | 1007.98 1006.81 1005.95 1006.08 | 1006.28 1008.02 1010.64 | 1012.79( 1014.25 1009.4
pressure (hPa) Mean Daily Range 30 53 564 5.82 5.78 4.86 3.89 372 39 4.61 4.72 4,73 4.96 4,83
Ext.Max. 29 1025.7 1023.43 102635 | 1019.89 10158 | 1012.65 101354 | 101296 1015.96 1019.94 1023.41 1025.83 1026.35
Ext.Min. 29 1001.18 1001.75 999.89 998.88 998.42 996.2 998.29 998.11 999.86 999.89 999.89 1002.62 996.2
Mean Max. 30 321 34.3 358 37.2 35.2 336 33 32.7 327 322 31.7 30.8 334
Ext.Max. 30 37 39.8 40.8 43 41.8 39.6 38 378 36.2 36.1 36.5 35.4 43
Temperature (Celcius) Mean Min. 30 18.6 20.4 227 249 25.2 25.1 24.9 24.7 24.4 23.8 21.5 186 | 22.9
Ext.Min. 30 10.1 122 14.8 18.4 20.8 22.3 214 22,5 21.6 17 12,6 8.2 8.2
Mean 30 24.7 26.8 28.6 30.4 29.1 28.4 28 27.8 27.6 27.2 25.9 24.1 27.4
Dew Point Temp.(Celcius) Mean 30 18.3 19.1 20.9 227 24.2 24,7 24.4 24.5 24.6 24 21.5 18.5 22.3
Mean ) 30 71 66 66 67 77 82 82 84 85 84 79 74 76.4
Mean Max. 30 91 89 88 88 93 95 95 96 97 97 95 93 93.1 .
Relative Humidity (%) s
Mean Min. 30 44 41 42 44 56 62 63 65 66 64 55 48 54.2
Ext.Min. 30 23 14 14 16 17 33 39 40 46 43 31 22 14
Visibility (Km.) Mean 30 7.6 7 7.6 9 10.3 10.7 10.8 10.8 10.6 9.9 9.1 8.2 9.3
07.00LST 30 57 53 6.4 8.1 9.7 10.2 10.3 10.4 10.1 9 7.9 6.8 8.3 ‘
Cloud Amount (1-10) | Mean 30 2.7 29 37 4.2 6.4 7.5 7.8 8 7.5 6 q 32 5.3
Prev.Wind 30 S SE S S S S SE,S S S N N N,NW -1
Wind (Knots) Mean 30 0.8 0.9 1 1.2 1.1 0.8 0.8 0.7 0.8 0.7 0.7 0.7 0.8 [.
Max. 30 24 28 30 50 41 40 30 30 28 26 28 20 50 |-
Pan Evaporation (mm.) Total 28 101.9 1119 143.1 158.9 146 1144 110.3 1024 101.8 94.9 904 928 1368.7
Total 30 2.6 13.1 40.6 52.5 201.1 165.3 158.4 167.7 275.2 1944 394 74 1317.6
Rainfall (mm) Num. of Days 30 0.9 2.1 4.1 5.6 14.7 17.4 18 18.6 18.9 14.4 4 1.2 119.8
Daily Max. 30 16.5 45.1 82.2 117.2 171.8 78.6 103.8 85.7 136.6 1121 51.8 60.4 171.8
Fog 30 0.6 0.4 0 0 0.2 0 0.1 0.1 0.2 0.5 0.2 0.6 29
Haze 30 18.8 18.5 18.8 12.9 2.1 0.9 0.5 0 0.3 1.9 7.1 12.7 94.5
Phenomena (Days) Hail 30 0 0 0.1 0.1 0 0 0 0 0 0 0 0 0.2
ThunderStorm 30 0.1 1.2 3 5 10.4 8.4 6.5 6.1 8 53 0.9 0.2 55
Squall 30 0 0 0.2 0.5 0.5 0.2 0.1 0 0.1 0 0.1 Q 1.6
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Station SUPHAN BURI Elevation of station above MSL 7.23 Meters
Index Station 48425 Height of barometer above MSL 8.83 Meters
Latitude 14.28.28 N Height of Thermometer above ground 1.2 Meters
Longitude 100.8.20 E Height of wind vane above ground 11.65 Meters

Height of rainguage 0.8 Meters

43

Mean 30 1012.76 | 101131 1009.83 | 100839 | 1007.11 1006.49 | 1006.62 | 1006.75 1008.08 { 1010.19 | 10121 | 101354 | 1009.43
pressure (hPa) Mean Daily Range 30 491 521 5.35 5.35 4.79 4.04 3.96 4.1 4.67 - 4,69 4,58 4,73 4.7
Ext.Max., 29 1025.31 1022.59 1025.93 1019.52 1013.89 1012.64 1013.92 1013.33 1018.21 1018.51 1021.9 1024.09 1025.93
Ext.Min. 29 1004.82 1001.85 994.99 999.57 999.75 998.99 998.86 998.78 999.89 999.89 999.89 1003.03 994.99
Mean Max. 30 32 339 35.4 37 357 34.7 34.1 34 334 323 316 30.9 33.8
Ext.Max. 30 36.2 39.1 39.5 412 40.6 39.3 38.8 38.2 37.5 36.9 36.7 355 41.2
Temperature (Celcius) Mean Min, 30 20.6 22.6 24.2 25.6 25.8 25.5 25 25 24.8 24.5 228 20.1 239
Ext.Min. 30 11.2 14.7 14.9 21 20.9 22 22 22 217 18 14.7 10.4 10.4
Mean 30 25.8 27.5 28.9 30.4 29.9 29.2 28.7 28.5 28.3 28 26.9 25.1 28.1
Dew Point Temp.(Celcius) Mean 30 19.7 21.6 22.7 239 243 24 238 23.7 24.3 24 214 18.7 227
Mean 30 71 73 72 71 74 75 76 77 80 80 74 69 744
Mean Max. 30 89 92 92 90 90 89 90 90 93 93 89 86 90.3
Relative Humidity (%)

Mean Min. 30 a7 47 47 46 53 57 58 58 61 63 55 48 534

Ext.Min. 30 21 16 15 21 28 25 34 28 37 42 25
Visibility (Km.) Mean 30 6 6 6.6 7.6 9.3 10.2 10.3 10.3 9.9 9 79 7.1 8.4
07.00LST 30 3.9 3.6 5.2 6.9 8.8 9.8 9.8 9.7 9.3 8 6.9 6.1 7.3
Cloud Amount (1-10) Mean 30 37 3.8 4.2 5.1 7 7.8 8.1 8.5 8.1 6.9 4.7 3.6 6
Prev.Wind 30 N,S S S S S S S S S N N N -
wind (Knots) Mean 30 1.5 2 2.5 24 2.3 2.6 2.6 24 1.6 1.7 2.2 2.2 2.2
Max. 30 20 18 25 42 42 35 35 27 32 29 27 33 42
Pan Evaporation (mm.) Total 30 126.4 131.7 170.7 186.5 180.3 162.9 157.2 149.9 135.2 129.2 127.2 129.4 1786.6
Total 30 43 7.3 21.6 50 118.9 94 97.6 116.7 2234 201.9 44.3 7.4 987.3
Rainfall (mm) Num. of Days 30 0.9 0.9 2.7 4.8 11.9 12.4 13.9 15.4 18.6 14 3.8 13 100.5
Daily Max. 30 28.4 49.4 72.3 146 103.4 66.5 89.4 100.7 190.4 187.8 84.7 38.2 190.4
Fog 30 49 6.3 14 0.2 0 0.1 0 0 0.1 0 0.1 0.3 134
Haze 30 29.4 25.5 28 21.8 7.3 1.5 1.9 0.8 0.9 6.2 18.2 25.7 167.2
Phenomena (Days) Hail 30 0 0 0 0 0 0 0 0 0 0 0 0 0
ThunderStorm 30 0.1 0.3 1.2 35 7.4 5.3 [ 4.7 9.9 8.8 1.6 0.2 46.9
Squall 30 0 0 0 0 0.1 0 0 0 0 0 0 0 0.2
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Station KANCHANA BURI Elevation of station above MSL 27.53 Meters
Index Station 48450 Height of barometer above MSL 28.78 Meters
Latitude 14.1.21 N Height of Thermometer above ground 1.25 Meters
Longitude 99.329 £ Height of wind vane above ground 15 Meters

Height of rainguage 0.92 Meters

&

/ A A 3

Mean 1012.38 1010.89 1009.44 1008.09 1006.97 1006.48 1006.65 1006.82 1008.01 1009.96 1011.79 1013.2 1009.22

pressure(hPa) Mean Daily Range 30 5.16 5.55 5.66 5.58 4.71 3.83 3.76 3.95 4.63 4,74 4.63 4.89 4.76

Ext.Max. 29 1024.38 1022.12 1025.82 1018.06 1013.42 1012.44 1012.55 1013.03 1015.62 1018.46 1021.2 1024 1025.82

Ext.Min. 29 1004.15 1000.88 1000.18 999.46 999.6 999.24 999.73 998.76 999.78 999.89 999.89 1002.31 998.76

Mean Max. 30 33.1 35.6 37.1 38.1 35.9 34.5 33.9. 33.7 33.6 322 31.7 31.4 34.2

Ext.Max. 30 38.4 40.8 42.1 43.5 42.8 40.6 39.7 39.4 39.8 36 38 36.4 43.5

Temperature(Celcius) Mean Min. 30 20 22.1 24.2 25.9 25.7 25.5 24.9 24.9 24.6 23.8 22,2 19.7 23.6
Ext.Min. 30 10.5 14.1 13.9 20.5 21.5 22 20.2 17 124 9.2

Mean 30 25.9 28 29.6 30.9 29.7 29 28.6 28.4 28 27.3 26.4 25 28.1

Dew Point Temp.(Celcius) Mean 30 18 19.3 20.6 22.2 23.4 23.2 22.8 22.9 23.2 23.2 20.6 17.6 21.4

Mean 30 64 62 62 63 71 72 73 74 77 80 72 66 69.7

Relative Humidity(%) Mean Max. 30 84 83 81 81 86 86 86 87 90 92 88 85 85.7

Mean Min. 30 41 37 37 40 51 54 55 56 58 62 53 44 49.1

Ext.Min. 30 15 11 13 16 21 28 34 39 36 35 31 22 11

Visibility(Km.) Mean 30 6.4 6.4 6.9 8.4 10 10.5 10.3 10.2 9.8 8.4 7.7 7.2 8.5

07.00LST 30 5.9 5.8 6.4 8 9.6 10.2 10 9.8 9.5 79 7.2 6.8 8.1

Cloud Amount(1-10) Mean 30 3 3 3.6 4.2 6.5 7.5 7.9 8.2 7.9 741 4.7 3.2 5.6

Prev.Wind 30 NE SE SE SE w Sw w w w NE NE NE -

Wind (Knots) Mean 30 1.1 1.4 1.6 1.7 1.4 1.4 1.6 1.7 1.3 1 1.5 1.4 1.4

Max. 30 20 28 31 37 35 35 35 32 40 29 40 25 40

Pan Evaporation(mm.) Total 30 139.7 147.6 195.7 207.5 179.7 152.7 154.9 148.7 137.1 1214 127.9 138.3 1851.1

Total 30 3.5 19.3 36.9 77.6 146.9 85.3 103.1 100.2 2117.5 209.9 50.2 1.2 1057.6

Rainfall{mm) Num. of Days 30 0.9 1.6 34 5.6 13.4 13.9 15.3 15.4 17.7 15 4.7 1.3 108.3

Daily Max. 30 14.2 124.7 100.5 89.8 96.9 69.3 70.6 108.7 123 132.4 90.5 41.8 132.4

Fog 30 0.1 0.1 [¢] [ 0 0 Y 0 0 0 0.2 0 0.5

Haze 30 30.4 27.1 28.5 21.1 6.1 2.3 2.2 2.4 2.7 10.3 21.5 27.9 182.6

Phenomena(Days) Hail 30 0.1 0 0 0 0.1 0 0 0 0 0.1 0 0 0.2

ThunderStorm 30 0.1 0.4 1.5 3.5 6.2 2.8 2.3 2.5 5.4 5.6 1.3 0.1 31.6

Squall 30 0 0 0.1 0.1 0 0.2 0.1 0 0 0.1 0 0 0.7
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Elevation of station above MSL
Height of barometer above MSL
Height of Thermometer above ground
Height of wind vane above ground
Height of rainguage

Station

Index Station
Latitude
Longitude

THONG PHAPHUM

48421
14.44.32 N
98.38.11 E

97.36 Meters
99.29 Meters
1.25 Meters
12.3 Meters

1 Meters

Mean 24 1012.64 1011.61 1009.99 1008.83 1007.75 1007.5 1007.58 1007.95 1008.79 1010.32 1012.08 1013.38 | 1009.87

pressure (hPa) Mean Daily Range 24 5.92 6.08 6.12 5.89 4.55 3.6 35 3.71 4.51 5.03 5.12 5.53 4.96
Ext.Max. 23 1022.93 1021.38 1023.77 1017.32 1013.85 1013.31 1013.88 1014.54 1016.01 1017.95 1020.53 1023.4 | 1023.77

Ext.Min. 23 1000.82 1004.12 1000.97 1000.21 1001.17 1000.64 1000.85 1000.34 999.26 999.89 999.89 1002.48 999.26

Mean Max. 30 33.3 35.3 36.8 37.3 34.1 31.7 30.9 30.7 31.9 324 32.2 31.9 33.2

Ext.Max. 30 37.3 39.2 41.3 43 41.5 38 36.5 36.2 35.7 36 37.3 39.2 43

Temperature (Celcius) Mean Min. 30 16.9 18.5 20.7 22.8 23.5 23.4 23 229 22.9 22,1 19.5 16.5 21.1
Ext.Min. 30 7.4 8.1 11.5 15 17 19.5 20 19.5 19.2 139 9.9 5.2 5.2

Mean 24 24.8 26.8 28.7 29.7 28.1 27.1 26.5 26.3 26.7 26.6 25.4 239 26.7

Dew Point Temp. (Celcius) Mean 24 18.6 18.8 205 22.7 24.1 24.2 24 23.9 24 23.5 20.9 18.6 22
Mean 27 72 65 65 69 81 85 87 88 86 84 79 75 78

Relative Humidity (%) Mean Max. 24 92 89 87 90 94 95 96. 96 96 96 95 94 93.2
Mean Min. 24 42 37 38 44 60 68 71 72 68 63 53 46 55.2

Ext.Min. 24 22 15 16 17 28 41 29 47 50 29 32 24 15

Visibility (Km.) Mean 24 7.2 6.8 6.7 8.3 84 7.8 74 7 7.6 7.4 7.6 7.5 7.5
07.00LST 24 5.9 59 5.8 7 7.1 6.4 6.1 5.6 5.6 4.5 4.8 52 5.8

Cloud Amount (1-10) Mean 24 1.8 1.9 2.7 3.5 6.9 8.4 8.9 9.1 8.6 6.6 3.5 1.9 53
Prev.Wind 24 SE NW NW NW NW NW NW NwW NW SE SE SE -

Wind (Knots) Mean 24 0.5 0.7 0.9 0.8 04 0.3 0.2 0.3 0.3 0.2 0.6 0.6 0.5
Max. 30 20 22 65 52 60 42 22 20 25 22 25 40 65

Pan Evaporation (mm.) Total 30 1185 137.2 1735 179 133 95.7 90.5 85.6 101.2 106.7 104.7 107.5 1433.1
Total 30 6.7 15.8 535 100 2238 2679 324.8 338.3 2419 172 24.6 55 1774.7

Rainfall (mm) Num. of Days 30 0.7 1.6 49 8.3 18.9 25.2 26.4 27.2 23.5 16.2 3.4 0.9 157
Daily Max. 30 42.1 57.7 84 80.4 108.3 81.4 131.4 128.9 100.3 104.6 118.9 25.6 1314

Fog 24 13 0.2 0.2 0.2 02 0.1 0.2 0.1 0.8 53 7 53 20.8

Haze 24 254 25.5 26.7 13.7 2.9 14 0.2 0.5 0.6 55 14.6 18.3 135.1

Phenomena (Days) Hail 24 0 0 0 0 0 0 0 0 0 0.1 0 0 0.3
Thunderstorm 30 0.2 0.5 2.6 4.8 5 1.6 1 1.3 2.8 2.6 0.6 0 22.8

Squall 24 0 0 0 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0 0 1
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Station PHETCHA BURI Elevation of station above MSL 2.01 Meters
Index Station 48465 Height of barometer above MSL 3.77 Meters
Latitude 12.59.58 N Height of Thermometer above ground 1.4 Meters
Longitude 100.3.38 E Height of wind vane above ground 10.3 Meters
Height of rainguage 0.8 Meters
Mean 30 1012.25 | 101116 | 1009.86 | 100849 | 100823 | 1006.71 | 1006.86 | 100699 | 1008.08 | 1009.71 | 101129 | 101269 | 1009.36
bressure (hPa) Mean Daily Range 30 435 447 4.58 455 4 3.53 3.44 3.69 4.19 4.45 4.33 4.38 4.16
Ext.Max. 29 102282 | 102066 | 102363 | 10168 | 101317 | 101237 | 101265 101335| 10157 | 1017.65)| 102016 | 102291 | 1023.63
Ext.Min. 29 10055 | 100223 | 100198 | 10006 | 100086 | 999.94 | 100013 | 999.35 | 999.89 | 999.89 | 999.89 | 1002.85 | 999.35
Mean Max. 30 30.5 311 32 33.3 33.4 329 32,6 32.7 32.2 315 31.2 305 32
Ext.Max. 30 35 352 36.6 37.8 38.5 372 38.1 375 37.5 35.7 35.7 35.1 38.5
Temperature (Celcius) Mean Min. 30 21.3 232 24.7 25.8 26 259 25.6 25.6 25.1 24.6 233 211 244
Ext.Min. 30 14 16 16 218 23 229 21 23 216 185 156 124 124
Mean 30 25.8 213 28.4 29.6 294 29.1 28.7 28.6 28.2 217 27 25.5 219
Dew Point Temp. (Celcius) | Mean 30 20.7 226 239 24.8 24.6 24.1 23.8 238 24.2 24.1 22 19.7 232
Mean 30 74 77 77 76 76 76 76 76 80 82 76 71 76.3
Relative Humidity (%) Mean Max. 30 85 86 85 85 86 85 86 86 89 92 88 84 86.5
Mean Min. 30 60 65 66 65 65 64 64 64 67 68 61 55 63.6
Ext.Min. 30 25 28 21 38 40 38 43 41 49 43 38 33 21|
Visibitity () Mean 30 6.8 74 8.4 9.6 10.8 111 11 11 109 9.5 8.1 7.4 9.3
07.00LST 30 5.1 5.5 7 8.6 104 11 11 107 10.5 8.7 7.2 6.4 85
Cloud Amount (1-10) Mean 30 4 39 a4 5 7 79 8.2 8.5 8.3 77 55 4.2 6.2
Prev.Wind 27 S S s s S S s 5 SE,S NW NE| NENW -
Wind (Knots) Mean 30 21 38 5 4.2 28 23 21 2 1.5 14 18 2 26
Max, 30 a6 4s 35 35 32 30 28 40 35 40 25
Pan Evaporation (mm.) Total 1 30 114.7 1233 160 164.3 151.8 127.1 128.7 123.9 115.7 102.7 105.7 1119 | 15297
Total 30 13.7 4.2 38.4 38 99.8 92.3 84.6 92.7 153 279.8 76.7 125 985.6
Rainfall (mm) Num. of Days 30 12 12 29 3.6 10.6 12.6 139 149 16.2 17 5.9 15 1015
Daily Max. 30 74.7 253 161.1 74.9 165.4 57.2 64.7 70.3 259.6 199.4 155.7 729 259.6
Fog 30 0.1 0.1 0 0 0 0 0 0 0 0 0 0 03
Haze 30 186 9.1 7.8 5.5 21 04 0.3 08 04 3.4 16.6 24 89
Phenomena (Days) Hail 30 0 0 0 0 0 0 0 0 0 0 0 Q 0.1
ThunderStorm 30 0.3 0.2 18 26 7.8 6.7 5.6 6.1 9.5 12.1 38 03 56.9
Squall 30 0 0 0 0 0 0 0 0 0 0 0 0 0
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Station RATCHA BURI Elevation of station above MSL 5 Meters
Index Station 48464 Height of barometer above MSL 0 Meters
Latitude 13.29.23 N Height of Thermometer above ground 1.5 Meters
Longitude 99.47.32 E Height of wind vane above ground 10 Meters
Height of rainguage 0.8 Meters
. b AN Mar: LT Ay e e T AGe ] see T foal ) Novi L oeeT ] ARl
Mean 1012.24 | 100983 | 1009.8 | 100844 | 1006.6 | 100623 | 100649 | 1006.8 | 1007.01 | 1008.83 | 1010.63 | 1011.37 | 1008.69
bressure (hPa) Mean Daily Range 6 395 3.81 4.06 3,77 3.46 289 265 31 3.82 3.52 35 3.71 3.52
Ext.Max. 6 102261 | 101433 | 101835 | 101396 | 101246 | 101037 | 101032 | 101211 | 101267 | 101645 | 1017.99 | 1018.24 | 102261
EXt.Min. 5 100647 | 100316 | 1004.9 | 100299 | 100165 | 99599 | 1000.69 | 1001.85 | 994.19 | 100368 | 10038 | 1003.55 | 994.19
Mean Max. 6 317 34.1 348 35.9 343 339 33 33.1 328 316 31 30.9 33.1
Ext.Max. 6 36.5 37 39.5 39.3 39.2 37 36 36.9 35.9 355 36 35.2 39.5
Temperature (Celcius) Mean Min. 6 20.2 222 238 25.2 254 253 25 25 248 ‘245 226 20.7 237
Ext.Min. 6 128 14.4 175 22 23 234 235 235 225 213 155 13.1 128
Mean 6 253 274 283 295 28.6 284 21.9 28 277 27 26 25.1 274
Dew Point Temp. (Celcius) | Mean 6 19.2 217 22.9 24.1 247 245 2 239 243 243 216 19.4 229
Relative Humidity (%) Mean 6 71 74 75 75 81 81 81 80 83 86 78 73 78.1
Mean Max, 6 90 93 93 93 95 95 %4 94 96 96 92 90 93.5
Mean Min. 6 a8 49 51 52 60 60 62 61 64 69 58 50 57
Ext.Min. 6 17 18 27 30 39 a8 49 49 49 53 40 29 17
Mean 6 7 7 7.6 9.2 9.8 103 103 105 104 8.4 74 7.3 8.8
Visibility (Km.)
07.00LST 5 49 4.1 53 7.7 8.8 9.4 9.7 9.8 10 75 69 65 7.5
Cloud Amount (1-10) Mean 6 2 17 28 43 73 75 8.2 8.3 8.2 7.5 38 27 54
Prev.Wind 6 N SE S SE SE,S S W W w N NW NW
Wind (Knots) Mean 6 25 2.3 2.7 23 17 17 2 23 2.1 21 3.2 3.2 23
Max, 6 30 25 22 30 35 30 40 60 45 30 38 32 60
Pan Evaporation (mm.) Total 6 1333 130.7 149.9 177.3 154.6 143.5 135.6 145.3 144.1 119.9 1284 1338 | 16965
Total 21 2 7.6 358 46.1 158.3 130.8 131.6 1185 223 251.8 54 101] 11695
Rainfall (mm) Num. of Days 21 11 12 38 5 155 15.5 16 15.9 187 18.1 52 16 117.5
Daily Max. 21 7.1 19.7 93.9 473 98.2 82.3 83.1 61 97.9 1413 304.9 27 304.9
Sunshine Duration (hr.) Mean 6 244.8 2335 2286 2424 175.5 150.9 128.1 119.3 135.1 144.6 203.4 2394 | 22455
Fog 6 03 03 0 0 0 0 0 0 0.2 0 0 0 08
Haze 6 253 20 19.7 7 0.2 0.5 0 02 0.2 22 15.2 23.2 113.5
Phenomena (Days) Hail 6 0.2 0.2 0 0 0 0 0 0 0 0 0 0 0.3
ThunderStorm 6 05 0.7 2.7 5.5 14.5 10.3 9.5 85 108 128 1.2 0 77
squall 6 0 0 0 0 0 0 0 0 0 02 0 0 0.2




czel

A15797 N-9 ANTNIINIINBANYBIUINTU LABUNGWAAY 2555

adui 5 Temfoez:r)ature Turbidity (NTU) a nau pH TDS (mg/) Conductivity (us/cm)

1 hwfewheitn 1 56 3 Ta Taigindu 7.05 329 657

2 | dhwdouesinin 2 59 2 Ta LWifindu | 6.86 345 688

3 | dwdeuning 72 0 Ta fugdu | 744 286 572

o | dwdouwinszin 56.5 0 Ta laifinAy 77 363 724

5 ﬁwvﬁauiﬂmfﬂ%'au 37 4 Ta My 8.95 279 556

6 | vwioududu 38 1 finznou | inAu | 745 339 676

7 ﬁ:ﬁw%'auﬁuwm 42 1 la laifindu 6.89 553 1105

g | o OuH 47 0 la laigindu 7.19 386 770

(NNITUY)

9 | dm¥ounuemgudes 49 0 Ta Lifindu | 7.75 308 614

10 | dwdoultenssiis 425 1 la LWifindu | 8.09 370 740

11 | dmdeuthuii 405 0 Ta Lifindu | 7.93 264 527

= 1huslna wen.) - 5(20) Ldunfaies 6.5-8.5 - -

& | vy (WHO) : A Y . NG . -

= [t (E1575045%) - - - - - - -
MBIV

= Not detected NG = No Guideline - = Lifiddidamnwmiluinesgy Gia) = Aeylangede




gcel

o Y, o 5 v =
M1519% nN-10 ﬂmﬂ'\WU'\‘Vﬂiau’Vﬂ\?LﬂlJ‘UE)\?U’W!S@U LPBUNHBNAL 2555

éﬁﬁ?\"u 4o NH,” | NO, | NO, | CN cl Sond F Hardness | ABS | Phenol | OCPs | PCBs | Mineral
# (mg/ | (me/V) | (mg/V) | (mg/V) | (mg/) | (me/V) | (me/l) | (mg/) | (mg/l) | (mg/L) | (mg/) | (mg/l) | oil (mg/V)
1 | dwdowhediiin 1 | 0005 | 0136 | 07 |0002 | 43 | 18 | 052 | 250 ND | ND | ND | ND ND
2 | dhwdoueetin 2 | 0003 | 0.026 | 05 [0001| 47 | 10 | 05 260 ND | ND | ND | ND ND
3 | dmeuuwiniw 0.004 | 018 | 04 [0001| 52 | © 0 220 ND | ND | ND | ND ND
4 |vwouwsinszsae | 0009 | 0 0.6 |0003| 126 0.73 30 ND- | ND | ND | ND ND
5 | dwdoullaidou | 0012] o 14 | 0002 | 82 0 20 ND | ND | ND | ND ND
6 | tmfeududu 0.004 | 0 0.9 |o0001| 33 | 17 310 ND | ND | ND | ND ND
7 | dwdouiiuae 0.006 | 0 15 |0001| 18 | 103 500 ND | ND | ND | ND ND
g | L oM 0.005 | 0 0.6 {0001 | 152 | 31 0 340 ND | ND | ND | ND ND
(Fanseuay)
9 Elg:awummq 0.005| 0 | 005 [0001| 54 | 38 0 40 ND | ND | ND | ND ND
10 | dndeultanseda {0004 | 0 | 007 |0002| 5 0 30 ND | ND | ND | ND ND
11 | dndeuthuiin 0014 | 0148 | 52 [0.002 | 11.5 | 34 0 20 ND ND ND ND ND
= [ dhuslan wen) - - | as@s) | - - 2001 07 - 0.5(1) 0.001 - - -
- (250) | (1) (0.002)
g 1 (WHO) : 3 50 - I N | NG |15 NG : : . - -
LS (E1513000) - 002 | 50 | 0.07 - - - - - - ND ND ND
UG
ND = Not detected NG = No Guideline - = hifiedwidamunmiiluinesgu (e = Aoylaugan




A15199 n-11 Yunaulavendnlutnsou eunguniay 2555

yee-1

iy 3o Cr cd Cu Ni Fe Mn Ca Zn Na
i (mg/\) (mg/\) (mg/V) (mg/\) (mg/V) (mg/) (mg/l) (mg/\) (mg/)
1 | dwdoushenin 1 0 0 0054 | 0.00509 | 0.491 0089 | 5155 | 0058 | 15631
2 | dwdeushenin 2 0 0 0028 | 00036 | 0.291 0086 | 4625 | 0037 | 13.488
3 ﬁww%’auuﬂmm 0 0 0.019 0.00261 0.082 0.028 129.2 0 17.32
q | dwdounszi 0.00419 0 0.019 | 0.00202 | 0.256 0.082 4.012 0.029 107.89
5 | dwmfeulahiou 0 0 0.015 | 0.00247 0.231 0.022 1.251 0.031 78.07
6 | dmiouduiy 0 0 0.014 | 0.00937 0.182 0.041 59.9 0 3.907
7 | dwdoudiuae 0.00232 0 0.007 | 0.0067 0.082 0022 | 116425 | 0.03 10.714
8 | umdounia (anszuaz) 0.00751 0 0.003 | 0.00545 0.406 0.015 58.15 0.069 7.21
9 | dmdounusvgudes 0 0 0.035 | 0.00332 0.097 0.025 6.476 0.05 79.94
10 | shwdoultanssiis 0 0 0.012 | 0.00177 0 0.039 2.165 0.027 9.577
11 | dwdouthum 0 0 0.005 | 000266 | 0012 0.165 | 0.645 0 76.92
= %w‘%‘[m (wen.) 0.05 0.01 1(1.5) - 0.5(1) 0.3(0.5) | 75(200) | 5(15) -
& | thiu (WHO) 0.05 0.003 2 0.07 NG 0.4 - NG NG
2 | s @s1sngy) 0.05 0.003 1 0.02 - 2 - - -
VB

ND = Not detected NG = No Guideline - = ifiedednunmihluiiasgiy iav) = Areylaugege



SZe-1

o ' a v H 2 -
A15199 n-11 (s10) Usinaulaveminludmiou ineunguaiau 2555

oy o Mg Pb Hg As Sb Se Ba B
i (mg/L) (mg/\) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/)
1| dhwfeuthedwin 1 14.085 | 0.0607 ND 0.0126 ND ND 0.0782 ND
2 | dwdeusheiiin 2 13.905 | 0.0387 ND 0.0101 ND ND 0.0759 ND
3 | dmdeuusiniw 16.635 | 0.0938 ND 0.0042 ND ND 0.1513 ND
¢ | dw¥ounsess 0.326 | 0.07962 ND 0.0013 ND ND ND ND
5 | dwdeullaidou 0 0.07839 ND ND ND ND ND ND
6 | uwdeududy 22155 | 0.05756 ND 0.0051 ND ND 0.0225 ND
7 | dmdoudiuma 24.045 | 0.05327 ND 0.0062 ND ND 0.0833 ND
8 ﬁm%’aumﬁa (Fanssuay) 25.08 0.0483 ND 0.0044 ND ND 0.1831 ND
9 | dwdounusmgides 0.562 | 0.082861 ND ND ND ND ND ND
10 | vmdoultenseiia 0 0.07356 ND ND ND ND ND ND
11 | dwmfeuthuiin 3.015 0.05927 ND 0.6382 ND ND ND ND
5 | 1uslan (en) 50-100 0.05 0.001 0.005 - 0.05 1 -
&z | i (wHO) . 0.01 0.006 0.01 : 0.01 . .
= | s @) . 0.01 0.001 0.005 0.005 0.05 1 5
R '
ND = Not detected NG = No Guideline - = Lifiedwinaunmiluinasg e = Aeylangegn




9¢¢-1

o ,ol %’ v < a
AT N-12 AUATWUIINNIYATNYBIUINIBUY DUNOAINIYU 2555

a0 p o Turbidity - 2 Conductivity
p %9 Temp (O) (NTU) a nay pH DS (mg/V) (s /crm)

1 | dwdeushethidn 1 59 a7 la laifindu 7 356.5 493

2 | dhwdeurtesthin 2 63 74 la laiingu 6.93 369.8 503

3 | shwdoushedin 3 59 122 la luifindu 6.96 355.6 496

g | dwfeuninmg 71.5 41 Ta Ay 7.24 347.2 482

5 | dwfeunsi 49 48 la laifindu 7.7 409.6 567

6 | dmieultahdou NT NT NT NT NT NT NT

7 | dmdoududy NT NT NT NT NT NT NT

g | dmdoudiuna a4 43 Ta Laifindu 6.72 635 867

o | dwmFouamils (Fansuay) 41 39 1a laifinAu 7.22 460 640

10 | dhmouvusaaiudos 55 31 la laifindy 7.78 326.5 448.5

11| dmdeultenseiia 45 38 la laifinAu 8.21 403.6 541

12 | dndouthui 42 78 Ta laifindu 758 352 477

= 1huslae (en.) - 5(20) Liduiisafes 6.5-8.5 - -

& | shil (wHO) i ] i i NG i .

= [ s (@15750u8) - - - - - - -
VB

ND = Not detected NG = No Guideline - = Lifiadwdnuamiluiesg (hiaw) = Aeylaugean




Lce1

M1919% N-13 AUAMUIMIUATYRIU NSO LADUNATNNEY 2555

o o + . ] ; ) 2- Mineral

mjm g NH,4 NO, NO; CN Cl SOq F Hardness | ABS |Phenol | OCPs PCBs oil
7 (mg/\) | (me/) | (mg/L) | (mg/L) | (mg/V) | (mg/L) | (meg/L) (mg/L | (me/) | (me/L) | (mg/V) | (mg/) (me/
1 |vwfeuehiin 1 | 0025 | 0037 | 082 | 0003 | 59 | 39 | 054 | 250 | ND | ND | ND | ND ND
2 |dwdewherin 2 | 0.015 | 0046 | 088 | 0003 | 97 38 0.47 290 ND ND ND ND ND
3 |shwdeuertn 3 | 0014 | 0025 | 077 | 0003 | 72 | 36 | o021 100 | o | no | ND | D ND
g |shwouwsiniw 0023 | 0031 | 082 | 0003 | 129 | 38 0.18 250 ND | ND | ND ND ND
5 |dm¥oumszn 0.015 | 003 | 067 | 0003 | 169 | 42 0.24 25 ND | ND | ND ND ND
6 |umdoullaidou | NT | NT | NT | NT | NT | NT NT NT NT | NT | NT | NT NT
7 |dwmfeududy NT | NT | NT | NT | NT | NT NT NT NT | NT | NT NT NT
8 |dmFeuiiuma 0.018 | 0027 | 089 | 0002 | 76 | 139 | 095 575 ND | ND | ND ND ND
9 ﬁm"aumﬁ’a 0.014 | 0.029 | 093 | 0.003 | 7.3 35 0.08 375 ND ND ND ND ND
10 E;g:awummﬂ 0.016 | 0.031 | 067 0 82 | 55 0.91 72 ND | ND | ND ND ND
11 [shweultensedis | 002 | 0036 | 1.47 | 0003 | 109 63 32 ND ND ND ND ND
12 [dwfeutiuim 002 | 0033 | 128 | 0003 | 11.3 | 36 20 ND ND ND ND ND

v 200 0.7 0.5 | 0.001
o [dslna (wen.) - - 45(45) - - - - - -
£, | (250) | () (1) |(0.002)
& [1hdly (WHO) . 3 50 . NG | NG 1.5 NG - - - . -
[ @) - | 002 | 50 | 007 | - : : : i : ND | ND ND
vanews, ND = Not detected NG = No Guideline - = ldfiendwdnuamdiluinesgin Faae) = Aeylaugee




8¢c-1

ms9di n-14 Usnadanendinluimou eungadneu 2555
a9y %o Cr Cd Cu Ni Fe Mn Ca Zn Na .
7 (mg/\) (mg/L) (me/l) (mg/L) (mg/L) (mg/\) (mg/V) (mg/L) (mg/V)
1 | dhwdewhotin 1 0 0.039 0 0 0.043 0.212 27.353 0.233 15.76
2 | dwdewhuihin 2 0 0.039 0 0 0 0.206 46.255 0.227 13.08
3 | dmfewhodn 3 0 0.039 0 0 0 0181 | 18812 | 0225 | 1352
1 | dwdouwinm 0 0.038 0 0 0 0205 | 27.794 | 0354 8.47
5 | dmdounszing 0 0.038 0 0 0 0.178 2.784 0230 | 148.96
6 | dmdoultniiou NT NT NT NT NT NT NT NT NT
7 | vndeududu NT NT NT NT NT NT NT NT NT
8 | vwmdoudiuma 0 0.038 0 0 0 0176 | 31.836 | 0.224 16.37
o | shw¥ounnis Janszuey) 0 0.038 0 0 0 0.167 | 23208 | 0.227 7.7
10 | dwfeunusmgudes 0 0.039 0 0 0 0.204 8.930 0.227 83.02
11 ﬁwﬁauiﬂmisﬁa 0 0.038 0 0 0 0.184 1.956 0.223 142.56
12 | dmFeuthuim 0 0.038 0 0 0 0.183 1.820 0.222 132.32
= | hilan (wen) 0.05 0.1 1(1.5) : 05(1) | 03005) | 75(200) | 5(15) .
& | vfu (WHO) 0.05 0.003 2 0.07 NG 0.4 - NG NG
2 | @ssuaw) 005 | 0003 1 0.02 i 2 i i i
MUY
ND = Not detected NG = No Guideline - = Lifididguamiluiness (Gia) = Aeylavgegn




62¢-1

A15199 N-14 (sia) Ysunadaveninludmou heungelnieu 2555

Ay %o Mg Pb Hg As Sb Se Ba B
i (mg/V) (me/) (mg/) (me/V) (mg/V) (mg/V) (mg/) (mg/\)
1 | dwdoushedin 1 15731 0 ND 0.064 ND 0 0.077 ND
2 | ihw¥oushen 2 41.149 0 ND 0.064 ND 0 0.0596 ND
3 | dwdewhenin 3 14578 | 0043 ND 0.066 ND 0 0.0714 ND
4 | dhwouwiniw 23.084 0 ND 0.062 ND 0 0.0273 ND
5 | imdounseias 0.684 0 ND 0.045 ND 0 0 ND
6 | dwFoullnidou NT NT NT NT NT NT NT NT
7 | dwfeududu NT NT NT NT NT NT NT NT
8 | umdouiiunin 31.203 0 ND 0.054 ND 0 0.0794 ND
9 | dmFeunis (Fanszuaz) 28.987 0 ND 0.067 ND 0 0.1111 ND
10 ﬁwﬁawuaawﬁwﬁm 1.247 0 ND 0.051 ND 0 0 ND
11 | dwfeultensedia 0.287 0 ND 0.051 ND 0 0 ND
12 | dwdeuthuii 0.231 0 ND 0.047 ND 0 0 ND
= wslon (uen.) 50-100 0.05 0.001 0.005 - 0.05 1 -
& [y (WHO) : 0.01 0.006 0.01 i 0.01 i -
= | thus (as1soa) : 0.01 0.001 0.005 0.005 0.05 1 5
VUBNR)
ND = Not detected NG = No Guideline - = Lifiehdeilnunimirlusasgiu

(Fiav) = Aeylasiasdn NT = Not teste




Tassmsdendl 1 msfinwanmwainden gvningt gunssdiineiazannimi
ad o ' o VS v o
lWE)WWU’Iﬂ'ﬁVlaQW\ﬂ']uwaﬁu"’fﬁau‘h}ﬂ'}ﬂﬂz?uﬂﬂﬂadﬂi#kﬂﬂlﬂﬂ

AANUIN

A1999 N-15 Wan1IATITUTINIUREUNIIVIaVIA (Total plate count) wag Total Coliform,

fecal coliform 10835 MPN Whaunguaiay 2555

Total plate

MPN index per 100 mt.

count . Total fecal
(CFU/mU) Total coliform coliform
1 | dwdewetiin 1 <500 <11 <11
2 | dhwdewhethiin 2 <500 <1.1 <11
3| dwdouuinn <500 <1.1 <11
4 | hwdeumszin <500 <11 <11
5 | dwdeultanhou 52.5x10 350 <11
6 | mdoududu 89 x10 920 540
7 | dwdoudiunin 128.5 x10° 350 9
g | thwdouduia 60.5 x10° 33 <11
9 | dmounusmgudes 68 x 10 11 2
10 | dnfeultenseiis 60 x 10 920 350
11 | dwFeuthum 119.5 x 10 7 <11
mmgwuﬁwﬁnﬂ (uen., 2549) 500 <1.1 <1.1
mmsgmﬁmi' (@snIuge, 2534) - <11 <11
IR

- = lufiddilnuaminlusnnsgu

pugivemans uminedeinynsanans

1-230




Tasansgesil 1 MsfnwianvwInden gnivien aunssdiveuatataii AARUIN
denaumvsafiswwasimiaulunany Tusnvessvelne

A5 N-16 WANTSATIINATIZAED Staphylococcus aureus, Salmonella, Clostridium
perfringens (ABUNO¥N1AN 2555

a9 < Staphylococcus Clostridium
g W9 Salmonella
] aureus perfringens
1 | dhwfeuvhetin 1 Taiwy Taiwuy Taiwy
2 | dweushethin 2 WU laiwy Taiwy
3 | dwdouusinn Taiwy Tainy Taiwy
g | dwmdounseas Taiwy Taiwy Taiwy
5 | dndeuliaidou Tainy Tainy Tainy
6 | dm¥ouduiy v Taimy EY
7 | dmoudiuma Wy iy Tainy
8 | dmdouaty Wy Taiwu Tainu
9 | dmfounusmdudes Wy Taiwy Tainy
10 | dwdoultnseii Wy Taiwy Tainy
11 | dmFeutihuii Wy Taimy Tainu
wnasguthudlae (en., 2549) Lainy lainy liny
mmsﬁmﬁwﬁ (@1515048Y, 2534) Liiny lainy lainy

AuyIngmans tningduinyasimans 1-231



o a N H
Tssmsgeein 1 msAnwanwuandey guning gunssilineuarauaIi MARUIN
wawaunmsveuligauvanimiaulunans furnvasuszinelng

o v o a oo .
A1 A-17° HEMIATINUVPINIUAUNIENIVLA (Total plate count) waz Total Coliform,
fecal coliform g3 MPN eiaungARinieu 2555

Total plate MPN index per 100 ml.
S %o count Total fecal

(CFU/mU) Totat coliform coliform
1| dhwdewhoiin 1 89x10” <11 <11
2 | shwSewherin 2 95.5x10 <11 <11
3 | dnfeureiin 3 84.5x10° 22,400 <11
6 | dwdouwin 41x10° <11 <11
5 | dmfeunszins 12.7x10° 52,400 <11
6 | umdouduiu NT NT NT
7 | dwdeuiunn 188x10 22,400 23

8 ﬁm%fauﬁwumﬁq (Fanseuay) 83.5x10° >2,400 >2,400
9 | dmfeunusamiiudes 30x10 140 23
10 | dwFeultenseiis 198x10° 22,400 <11
11 | dwFeutuim 2215 x 10 79 79
sasgruiulan Gen, 2549) 500 <11 <11
mmg’mifﬁu:i' (@151504EY, 2534) - <1.1 <1.1

VB
- = Wifiedviiaunwiluiasgiu ND = Not detected

AUEIMENMEARS UMINENABINYATAARS 1-232



. < - v a =a 5
1AsIN16REY 1 MIANYIANWIIAADY QVNIVIBN gVNSIEINUMAYANATRIN MAKUIN
WeRaumsvieafiuvanimiaulunanz Junnvewsewalve

A15190 N-18 NAMIATITHATIEVILTD Staphylococcus aureus, Salmonella, Clostridium
perfringens \BuwgAINgU 2555

au - Staphylococcus Clostridium
o £ ) Salmonella
Y aureus perfringens
1 | dweuthedn 1 Wy Taiwy laiwu
2 | dwfeuthein 2 Tainy Taiwy Taiwy
3| dwdewhethin 3 Wy Taiwy Tainy
6 | dwdeuwsiniw iy Taiwy Taiwy
5 | thwdounseag ainy Taiwy Taiwy
6 | umdouduiy NT NT NT
7 | dmdoudunia iy Taiwy Taiwy
8 | tmdouiumis Taiwy Taiwy laiwu
9 | dmisumusmghudes Taiwy Tainy Taiwy
10 | dmfeultenszii Wy Taiwy Taiwu
11 | dwFoudhum WU Taiwy Taiwy
wnasgruniuilng (en., 2549) laiwy Liny Liiny
mmgﬁu‘ifms' (@51504g%, 2534) lainy Laiwy lainy
VNG
ND = Not detected

=3 < < v <
AUTINYIANANT UM INEIRUINYATAENT 1-233



Cod - e ¥
lasimsdes? 1 msfnwanimuinday gnnivne gunsIiliveazaunwin MARUIN
wevannmveufisawvanimiaulunians fuanvesuszmalne

A19190 n-19 AamdIRuluRsuwg¥A1AY 2555

'+ % a a o 2/ o,

HARIUIANINU mmv‘lmwuﬂgaqﬂ AUNTTUUY
v o 4 . ¢ v ¢
wlianwn Vet Uszinnaauniwihanunislduszlevd

AURIN | win1en

4.1 4.2 U3 [ da| U5
1. & nduuazsa - W | Y | s 5 § | v -
2. grungil o 26.7 26 5 v’ 5’ 5 | -
3. pH - 8.05 1.71 ] 5-9 5-9 59 -
4. DO un./a. 501 6.14 § 6 4 2 -
5. Jlof un./a. 0.78 0.85 5 1.5 2 4 | -
6. wUATISINAL LBuA.Eu/100
- e & 2400 q 9 5,000 | 20,000 - -
Travasunavua A
7. wuAiSenay LHU.A.LEW/100
- - . 2400 2 ] 1,000 4,000 - -
Hnealaavasy 1a.
8. luwsm 1n./a. 0.08 0.09 5 5 -
9. wouluile un./a. 0.011 0.026 5 0.5 -
10. Hluea un./a. 0 0 5 0.005 -
11. no3ung (Cu) un./a. 0.016 0 g 0.1 -
12. untfia (Ni) un./a. 0.0048 | 0.0083 5 0.1 -
13, wuanda(Mn) un./a. 0.075 0.038 § 1 -
14. &inzd (Zn) nn./a. 0.027 0 § 1 .
15. wandisy (Cd) un./a. 0 0 5 0.005* -
16. lasilouiia
o v . un./a. 0 0 8 0.05 -
LENYIINAUN
17. azi2 (Pb) un/a. 0.0391 | 0.0416 | 5 0.05 ;
18. Usawﬁmm un./a. 0 0 5 0.002 -
19. @1y (As) un./a. 0 0.0025 | & 0.01 -
20. lgenlua
) un./a. 0.002 0.003 ] 0.005 -
(Cyanide) .
21. AUITURNINSIF
LUALABLSA/8. 5 -
(Radioactivity) -

AUEINEIAIERT WMMINENENYRTMERNT 1-234



o od Y - ata v
Trssmsges 1 MsAnwidAMLIndeY NNINYT PNNTIUIMYWRTAUNTINUN AMARUIN
d o . < RN v
L'Wﬂwmu']n'ls'ﬂaﬂlmﬂ'lLL'WaQU'\W‘ia\ﬂuﬂ'\ﬂﬂz’)uﬂﬂ‘uaquizWiﬂ‘lmﬂ

t g a a - P y N
EVaIUIHINY INUANIVIUAZGIEA AUNITUUS
ﬁ'ﬂuﬁﬁmnqwﬁq e Uszinmannwilinunsigusslevy
fiuata |winen
4.1 .2 43 | Y4 | ds
- AnSsduean , .
Liwu | liwu 0.1
(Alpha)
- ASeALUan(Beta) laiwy Ty 1
22. ansaidngiy
wavdnlauand lulasnswa. | laiwu Taiwy 5 0.05 -
AABIUNINLA
23. A (DDT) lulasnswa. | laiwu Tainwy 5 1 -
24. UL0a%vin
woan lilesnsuza. | Tiwu Tainwu 5 0.02 -
(Alpha-BHC)
25. fAan3u = ¢ .
o llasndwa. | linwu | ldnu 5 0.1 -
(Dieldrin)
26. 9ansu (Aldrin) | wlasnswa. | Tawu Tainy 5 0.1 -
27. \gUAAaDs was \ . .
. .1 lulesasSwa. | laiwu Taiwu 5 0.2 -
W@unraadUanies
28. LOUASY Tlesnsw/a. | Taiwu Taiwy 5 laiansansiranule -

AuLIngmans uwingduineasmans 1-235



Tassmsdasdi 1 msfinvianmuandan gnnivien annssainguasAuATw

a o ‘ < ORI Y
WWBNRAUINIITVIDRNEN UMENU'W!si]\ﬂuﬂ'\ﬂﬂz'luﬂﬂﬂaﬁﬂiz Lﬂﬂlﬂﬂ

AANUIN

a1519% 120 AuawiERUluReungPdNEY 2555

uwdaAIRY inqusiimungegn”
mun'ﬁuﬂaﬂssqummwﬁ'\
rufinauaniin wite  |#iumie | wintw | dudu aunislduselevy
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1. & nduuazsa - U YU la | 5| o 5 |5 | -
2. grunnil o 24.9 27.6 262 | 5| & 5 5] -
3. pH - 7.92 1.74 6.95 5 5-9 5-9 5-9 -
4. DO un./a. 4.82 6.62 3.72 § 6 4 2 -
5. Ulof un./a. 0.95 1.21 111 {5 | 15 2 4 | -
6. wuaBengy | WBuR.BU/100 | 2400 | 2400 | 2400 | 5 |5000]20,000 | - | -
Travesuavun ua.
7. wupfiSungy | W@uA48W/100 | 2400 | 2400 | 79 | 5 |1,000| 4000 | - | -
Aroalaanesu wa.
8. lumsn un./4a. 107 | 116 | 106 | 5 5 -
9. wauluitly un./a. 0.045 0.036 0.028 | 5 0.5 -
10. Wuoa un./a. 0 0 0 5 0.005 -
11. nownd (Cu) un./a. 0 0 0 § 0.1 -
12. Uniia (Ni) un./a. 0 0 0 5 0.1 .
13. wan1daMn) un./a. 10.165 | 11.379 | 4.053 | & 1 -
14. dinzd (Zn) un./a. 0.235 | 0218 | 0242 | & 1 -
15. upadew (Cd) un./a. 0.038 | 0.039 | 0.038 | § 0.005* -
16. lasiipusiia un./a. 0 0 0 5 0.05 -
LGN NAUN
17. a1 (Pb) un./a. 0 0 0 |5 0.05 -
18. Usawﬁmm un./a. 0 0 0 § 0.002 -
19. #7139y (As) un./a. 0.055 0.05 0.051 | & 0.01 -
20. loenlun un./a. 0.004 | 0.003 | 0.004 | 5 0.005 -
(Cyanide)
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(Radioactivity)
- Assduean waaaisa/ | ldwu | liwu | ldng 0.1
(Alpha) a. |
- ASedLun(Beta) Tawu | Tdwu | laiwy 1
22. ansaifingie
wardn Judindiil lulasndy/ | liwu | ldwu | ldwu | 6 0.05 -
AU IR a.
23. @@ (DDT) lalasn$/ | laiwu | lLiwu | ldwu | 5 1 -
a.
24. Qvdvidauoa | lilasnSy/ | Linwu | ldwu | lbiwu | s 0.02 -
1 (Alpha-BHC) a.
25. fansu lalasnd/ | Tdwu | lLiwu | liwu | 5 0.1 -
(Dieldrin) a.
26. 9an3u (Aldrin) | Lilasndu/ | Liwu | Wiwu | Liwu | s 0.1 -
a.
27 wUmeassuaz | lulasnsy/ | liwu | Tiwu | ldwu | s 0.2 -
laUspassUonlen a.
28. LoUASUY lulasndy/ | liwu | Tdwu | Tiwu | 5 | Bianwnseeshawy | -
a. 1]
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Study of Environment, Hydrology, Hydrogeology and Water Quality
for Hot Spring Tourism Development in the Western Thailand.
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Abstract

This research aimed to study scientific fundamental information of hot springs in
western Thailand for the purpose of tourism development and hot spring utility. Joint
cooperation of research team, local administrative organization and community in the
areas were set up in order to gathering basic information accompany by field survey,
sample collection and laboratory measurement for following data: environment of the
areas, physical geography, climate, geology, pedology, hydrology, hydrogeology, hot
spring water quality and surface water quality of the fourteen western hot springs of
Thailand. The hot springs understudied were Mae kasa ,Huai pong ron (khanajue) ,Huai
mae klong ,Huai Nam nak in Tak province ,Pra ruang and Pong nam ron in Kamphangphet
province ,Hindad, Nong charoen (lintin), Ban Khao Phang ,Ban phu nam ron (ban kao) and
Ban pong chang in Kanchanaburi province, Ban phu nam ron(Dan chang) in Suphanburi
province, Pong krating in Ratchaburi province and Nong ya plong in Phetchaburi province.
Two sample collections for hot spring water qualities were taken in May and September
2012 .The quality indices of hot spring water were compared to the standards for drinking
water by Ministry of Industry (2006), WHO (2006), and the standard for mineral water by
Ministry of Public Health (2000). The surface water quality were studied where the

samples available in the areas then compared to surface water quality standard (PCD,
2000)
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The study concluded-that most hot spring topography were hill slope, rolling
plain and valley. The geology were divided into 5 types including sedimentary rocks,
metamorphic rocks, semiconsolidated rocks, unconsolidated sediments and igneous
rocks, belonging to many geologic periods. The soil types were loamy sand of various
kinds, having water content (w) between 8 - 31 percents (%), permeability (K) were
2.21x10° to 2.25x10° meter per day (m/d), pH 6.2 to 8.2, electrical conductivity (EC) is 63
to 2,450 microsiemen per centimeter (uS/cm), organic matter (OM) between 0.28 to 4.6
and cation exchange capacity (CEC) between 7.8 to 102 centimoh per kilogram. Heavy
metals in soil consisted of cadmium, chromium, lead and iron ranging in the standard of
Department of Environmental Quality Promotion (DEQP). Climate is Tropical Savannah
(Aw) type. Hydrology of hot spring appearance resulted from rising hot water along joint
but some hot spring appearance resulted from flash flood such as Mae Klong hot spring
and Pong Krating hot spring. Hydrogeologies were divided into 2 types of aquifers
consisted of unconsolidated and consolidated aquifer. Most hot springs are
unconsolidated aquifer except Pong Krating hot spring is consolidated aquifer. According
to temperature range classification: high temperature hot springs (above 50 °C) were Nae
kasa, Huai nam nak, Prarung and Nong ya plong. The rest were low temperature hot
springs. Most hot spring water quality were in official standard limits and contained many
beneficial minerals suitable for health spa except for Arsenic (As) founded in some hot
springs especially ban phu nam ron hot spring which located in  tin old mine.
Microbiological analysis for total number count (MPN) of total coliform bacteria and fecal
coliform bacteria were higher than standard limit in some hot springs. Staphylococcus
aureus was the only pathogenic bacteria found in some hot spring which might
contaminated form surface water and it was found corresponding well with high values of
most parameters in rainy season than dry season. Surface water quality of Mae kasa,
Hindad and Nong Charoen (Lintin) were classified in class | of surface water quality
standard excepted for high values of manganese and cadmium. Huai Nam nak, Hindad
and Nong ya plong hot springs have been selected for further development and
utilization as tourism sites. Knowledge transfer meeting for local communities were set up
and posters illustrations were made for exhibition of the main conclusion form the

research projects.

Development to enhance the performance of tourism and utilization of the hot
spring at full capacity should be carried on. More research works should be continued
particularly on the saving water resource such as water footprint study. Some hot springs
that have suitable water quality for mineral drinking water production should be taken
into cooperative consideration of related authorities both governmental and private

sectors in order to promote industrial mineral drinking water production.
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Huai Nam Nak Hot Spring
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Huai Nam Nak hot spring is located on Doi Kai pediment area
(GPS: UTM 47 Q 463725.00 m E 1817414.00 m N). Geological
appearance of hot spring water rises along joints of small hill
slope. Hot spring is paralleled by mountain range along the
Northwest-Southeast direction located between Mae Sot and Phop
Phra districts. Surface of the hot spring is unconsolidated
sediments in Quaternary period which is terrace sediment laying
over sedimentary rocks in Umphang group during the Jurassic
period. The nearby fault to Huai Nam Nak Hot Spring is Moei
fault group located in the Northeast direction. Hydrogeology of the
hot spring consists two classes of aquifer: unconsolidated and
consolidated ones. This hot spring is located on flood-plain aquifer
in the Quaternary period. The hot spring water flow rate of the

main spring well was approximately 1.5 liters per second.

Huai Nam Nak Hot Spring is classified as high-temperature hot
spring with temperatures in 1%, 2", and 3" wells at 59, 63 and 59 °C,
respectively. Many heaithy minerals were identified, such as,

calcium sodium, copper, fluoride, iron, g and mag]

which revealed the good quality of hot spring water suitable for
health spa and drinking based on standards set by Ministry of
Industry (2006), WHO (2006), and mineral water standard by
Ministry of Public Health (2000).

Based on data of physical property, water quality, and natural
environment in the area, there is high potential that this hot spring

can be developed into a health-related tourist site such as hot spa
and recreational activities in general since it is close to other tourist
attractions, such as, Pha Chareon Waterfall National Park, Sai Rung
waterfall, and Doi Kai lookout. Besides, there is a trekking trail from
Huai Nam Nak Hot Springs to other hot springs. There are also

Karen communities nearby with interesting cultures to study.
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Hindad Hot Spring
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Hindad hot spring is located on undulating terrains between hill slope and
plain, and the drainage is divided by Khao Wo Ka Tok (GPS: UTM 47 P
470346.00 m E 1616846.00 m N). Geological features of the hot spring were
caused by the compression of limestone along the fault line of Huai Kui
Mang in the East-West direction. The infiltration of water through aquifer
accumulates heat that up-rises water by pressure along joints in line of Huai

Kui Mang. Surface of hot spring is unconsolidated sediments in Quaternary

e Baotad Qedi

period which is alluvial t laid over semi-c in

Tertiary period, Mae Moh group overlaid Jurassic sedimentary rock of
Umphang group. Three Pagodas fault group is located in the East and
Northeast directions of the hot spring. Hydrogeologically, there are two
lidated ones. This hot spring is

classes of aquifers: lidated and c

located on lower Korat group aquifer in Jurassic period. The hot spring

water flow rate was approximately 5 liters per second.

Hindad Hot Spring is classified as warm-temperature hot spring with
an average temperature of 41°C with minerals suitable for hot spa and
drinking, such as calcium, sodium, copper, iron, manganese, and
magnesium. Water quality gemerally meets the standards for drinking
water by Ministry of Industry (2006), WHO (2006), and the standard for
mineral water by Ministry of Public Health (2000), except for
microorganisms. Therefore, it is necessary to pretreat microorganisms to
standard limit for drinking and mineral water prior to consumption. Water

quality in Huai Kui Mang is in class I of surface water quality standard.
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Hindad hot spring has the highest potential for tourism development in
many ways owing to its physical characteristics, hot spring water quality,
surrounding environment, and other natural resources in the areas. It is
the popular hot spa with good reputation among both local and foreign
tourists. It is also suitable for both recreation from natural resources and
historical sites related to World War II. The Hindad Hot Spring already
has basic services and facilities for standard tourism including the nearby
tourist attractions, such as, Pha Tad waterfall, Sai Yoke waterfall, Thong
Pha Phum, Sangkhlaburi, and Kanchanaburi. Further development can
easily upgrade this hot spring to international standards.
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Nong Ya Plong Hot Spring
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Nong Ya Plong hot spring is located on the foothills surrounded by
mountain ranges (GPS: UTM 47 P 565076.00 m E 1454158.00 m N).
Geological features of the hot spring were caused by the up-rising of
water that was heated by sedimentary rocks in the Carboniferous —
Permian period of the Kaengkrachan group in the Khao Pra formation
that was compressed by Cretaceous intrusive igneous rocks along the
faults in the Northwest-Southeast and Northeast-Southwest directions.
Accumulation of pressure causes hot water to rise up to the surface
intermittently. Hot spring aligns in the North-South direction, which
reflects to the flow pattern of water. Three Pagodas fault group is
located in the Northeast and Southeast directions of the hot spring.
Hydrogeologically, there are two classes of aquifers: unconsolidated and

consolidated ones. This hot spring is situated on meta-sedimentary

aquifer of the Carboniferous - Permian period.

Nong Ya Plong hot spring is classified as high-temperature hot spring

with an average temperature of 55 °C with minerals that are beneficial to

TP di

human, such as, , copper, irom, g and
magnesium. The water quality of hot spring generally meets the standards
for drinking water by Ministry of Industry (2006), WHO (2006) and the
standard for mineral water by Ministry of Public Health (2000), except for
microorganisms. Therefore, it is necessary to pretreat microorganisms to

standard limit for drinking and mineral water prior to consumption.

The analysis fo;‘ tourism potential of this hot spring showed that it
was suitable in terms of physical location. The quality of hot spring
water, natural resources, and environment in this area appears that
Nong Ya Plong hot spring is suitable for health tourism, especially,
hot spa. Besides, it is also suitable for natural resource tourism
owing to its services and basic facilities including nearby floating
market, Kwangchow waterfall, Mae Kradungla waterfall, Kaeng
Krachan National Park, and Kaeng Krachan dam.
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