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HEN—1—1
PROBAZILITY OF QCCURRENCE OF ANWUAL NGO, OF TROPICAL CYCLONES OVER SOUTHERN THATLANE

- _ Cum, Rel. Frequency, | Return Period,
s | bt ot |y | el T
: (%) ‘ § (years)
1 0 19514 3.8 1,04
2 0 s2 | 7.7 ' 1,08
3 0 53 11.5 1.13
4 0 54 15.4 1.8
5 0 55 19,2 1,24
6 0 57 23,1 1.30
7 o - 59 26.9 S 1.37
8 0. 61 30.8 1,45
g 0. 67 34.6 1.53
10 0 73 38,5 1,63
11 0 75 | 42,3 1.73
12 1 56 46,2 1.86
13 1 50 50,0 2.00
14 1 60 . 53.8 EENT
15 L 63 57.7 2.%%
16 1 65 61.5 2,60
17 | 1 68 65.4 2.89
13 ! 69 69.2 3.25
19| ) o 73.1 | C o
20 { i 12 76.9 ' 4.1)
21 ! L : 74 80,8 5.2%
2 i 2 62 - Bh.6 L 6.49
23 1 2 70 88.5 8,70
| 3 66 92.3 12.99
25 5 64 96.2 J 26,32
o
|
Totat m o= Sevial Wo. oY Rank,

n = 25 = No., of Year Obgerved,
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F#l—2—1
WAVE STATISTICS IN GULF OF THAILAND .

Percentage of Oceurrences
Dec - Feb | . May ~ Sep Mar.ﬂ'Aor All
(Ne - Monsoon)| (Sw - Monsoon)| -Oct - Nov Seasons
small 7.2 12,5 14,8 12.1
Wave s 43.0 66.6 59.7 59.3
Period 6 - 7 26.0 14.5 15.0 17.1
(s) 8 -9 14.1 ‘3.5 5,9 6.6
10~ 11 5.5 1.3 1.4 2.2
12 2,2 1.6 3.2 2,7
B 0.25 14,0 24,9 27.3 23,4
0.5 13,3 27.2 26.8 26,2
Wave 1. 23.49 29,9 25.3 27.1
Height 1.5 18,8 13.0 13.0 14,2
() 2 10.8 3.4 C 3.3 4.9
‘ 2.5 3.2 1.2 1.8 2.9
23 11,0 0.4 2,5 3.3
350 - 10 51.2 14 28.8 21,5
20 - 40 15.8 3.1 19,1 10.8
50 - 70 6.6 3.2 6.3 5.0
.80 ~ 100 1.7 G2 4.0 4.4
Vave | 110 - 130 0.5 10,0 1.1 5.6
Direction | 140 - 160 0.8 15.0 3.7 8.2
(Degree 170 - 190 0.9 22,7 5.4 12.1
From 200 ~ 220 0.5 19,1 4,4 10.1
North) ‘| 230 - 250 1.2 16.0 5.0 6.4
260 - 280 3.4 5.3 5.8 5.1
290 -~ 310 3,1 2.8 5.3 3.7
320 - 340 14,3 2,0 9,1 7.1
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PERIOD, AMPLITUDE AND PIASE. OF PRINCIPAL TIDAL CONSTITUENTS

AT PAK PUANANG

Constituents

Aﬁlpliltude(ai) '

‘

'Pﬁasé(éﬁ) ,

Period(T), hourn _ Species
‘ meters radian .
M, 12,4206 0.097ﬁ. 2.5640 “Semi-diurnal
K, 23,9346 0.1345 1. 1624 Diurnal
Oy 25{819& 0, 1005 ' 2.0121 Diuvnal
X, 11,9673 0.0353 ~1.3623 Semi-dfurnal
N 354,308 0.1776 0.5236 "Long Period
Note: 1, Canstituents ave presented in ovder of significance,
2. Harmonic - analysis are based on records of observed tides
at Pak Phanang station during the period of 1 Augist-3l
October 1978;
3. 1.9397 meters obove

Mean aea level (ao) {8 determined at

reference datum of tide gage.
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b.o# - B _

PR F LIITENIRMENE, 19791 H9A~2 30 C, UFo3riclllEahn
TeB, (E—2—3)

(al 5 + 750 knHizg ( Station § — 1 )

(b) Wat Rampradit ( Station 8 —2 )

fe) WILIHLC O 8 -+ 000 ki ( Station 8 —3 )

£, Station 81 T@E 1979 B3 H 1 7~2 4 FHCH FOWE 21T > T B, dakiid
2 4 IR A NI, Station 8~ 1, S~ 2 OAMMOEH LM ~ 2 — 4 12,
Station 8 — 8 OV/NEIB DR 2RI — 2 — 5 CRT, chob bl obid s, Wko
bt TN AR D B & — g, Kl ANRO TR & T O oo B AR 13
W—2—4RTilh Thb.

FTM— 24 & 3F2)|OMFRE(mfs )

— 1
X i N 3
ko oW Tow# | koo G
S —1 ] 0.40 —0.66 0.50 — 0.55 0.40 — 0.60 0.45 - 0.53
(ﬁ__ﬁ______| §
S -2 | 0.51 —0.62 0.50 —0.65 | 0.50 —0.80 0.45 — 1.10

KENRF ORI L 0 8 + 000 kn s DRSO HLBTER 2R - 2 — 6 C/RT o C O
O LR OFARAR 0.77 m/ see, TEIOREAKIEI 0,60 0Wsee Tah - 1o,

Station S — 1B HWMOH HE B O 2 4 HHHER 7 — % (1979 81 7H~
24H) 5, WEEROFEBRY KRS ZRKD DD ICRPR 2T - 12, O, H
L, EHBAM, &— R K: O EBEMBS b 620 2 FHHB L. b O,
W, BE, MRIRET -2 -5 RkRETHD Th D,



gl—2—5

1

1T S

Ao [\ o 1d ®OE W | A
Eﬂq R { hours ) : (m/secc) (radian) (m/sec)
19794 | M, 12.4206 0.1771 —0.6956
: o i | 0.0517
sAzoR | K 23.9346 0:4140 -~ 046968 _
19794 | M, 12.4206 0.2374 ~1.4604
o : : " 0.0508
sH2 1A | X 98.93486 0.8274 ~0.9087 ,
19794 | M, 12.42086 0.2853 4.2116
0.0460
8H228 | K 23.9346 0.3849 —1.14886

ENG 20 EEASTEL S b b HET L 7o Wi oo AT & S & ot 2 B — 2 ~ 7

WiRd,
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PLOTS OF AVERAGE CURRENT VELOCITY
IN PAK PHANANG RIVER DURING SPRING TIDE
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TYPES OF SAMPLING BY PARAMETERS COLLECTED FOR WATER,

BOTTOM SEDTNENT! BENTHOS, PUYTOPLANKTON, AND RGG AND LARVAE ANALYSES

Type of Sample

Parameter

ey

Type qf Sampling

Surface

Mid | Bottom

Composite

WATER,

Tewperaiure
Transpavency

Sdspended Solids
Colavr, Odor & Floating
Matexdials o
Grease & 01l

Salinity

pH

Alkalinicy

Carbon Dioxide (Free)-
ﬁissolved Oxygen
Biological Oxygen
Demand -
Chemical Oxygen'ﬁgmand
Nltrate

Phasphate

: -

o=

Box.ox KX

,.

S S

L -

.Type of Sémpie

Parameter

Type of Sampling

.Sample

2nq 3rd

Sample

Comboaite
Sample

BOTTOM SEDIMENT

‘BIOTA
Benthos

Plankton

Larva & Egg

Temparaéure

Co%or & CGdox
Composition
Solids Content
Biological Oxygen
Demand

Organic Carbon

Group List
Abundance
Group List
Abudance

Group List

>

Woxos

Moo=
-

Mate: . X =

- 69 —

Sampling and Analysis are present.



SAMPLING ‘STATIONS FOR WATER, BOTTOM: SEDIMENT,

BN —5 2

BENTHOS, PHYTOPLANKTON. AND EGG/LARVAE SAMPLES

: . | _Sampling Stations .. . Sampling Pgriodsﬂ;
Province : ~
Code Locations 1 2. 3
.Nakﬁon si A;l. Alternativeréite A; existing fiéhing ' J.' J -J
Thammarat ports in Pak Phanang river A
A-2 _Fak‘Phanang river near Wat Song Phi J J J
' Nong | 7
A3 Navigation channel in Pak Phanang J J J
river . - o
A-L - | Pak Phanang river-mouth J :
B-1 Alternative'siﬁe'B; existing fishing J J J
' ports in Pak Nakhon river ' '
B-2 Pak Nakorn river near Wat Nang J J J
Phya | . .
B-3 Ao Pak Phanang, between Pak Nakhon J J J
river mouth and Laem Talumphuk o
-L | Pak Nakhon river-mouth _ J .
c-1. Baw Wiwatanakayn Chai Tha-le, at J J J
a distance about one km. off. shore

Note: -

a/ Sampling pericd 1 in September 1978, period 2 in February 1979,

and period 3 in August 1979.




HWY -~ 35— 3 SUMMARY OF WATER QUALTTY PARAMETER ANALYSES TN NAKEON ST THAMIARAT SURVEY

Squrer of Warer . Pak Phanang River . Pak Phana.ng Vavigatlon channel . Pale ¥akhon River Pak Phanang Bay Qffshore Ban Chal Tha-le
Sampling Star.i;n' A-2 Al . AL A3 N . , - — — =
Charactetristics S'ampling*. . . 7 . . - e _ -
Period 1 33 It 1 I 1L IIT I )91 11 1 1 _— . P - . - . . . o
Temperature cf Watex, ~C a 30.1 7| 29,2 28.7 10,3 28,8 78.6 | 29.5 30.1 29.1 28.7 29.2 27.7 30.7 29.4 28.7 | 32.9 3.9 29.7 | 28.7 28.7 30.4 28.6 29.3
Suspended Solids, mg/l & 10 Lo6 86 | 113 71 74 37 2 Tua I—‘m 67 [ 110 - | 146 329 67 302 202 301 91 63 33 40 57
Transparency, m | oole | o8 0.4 0.8 1.0 0.5 0.7 0.2 0.5 0.3 0.3 0.3 0.1 0.3 0.4 0.2 0.1 0.4 0.6 0.2 z.0 0.8 2.0
Sallaity, % a 17.8 | 15 2 | 20.2 16 3.3 | 1.7, 26.0 16 s _<_o.5 14 0 ;:ﬁw 14 14.7 10.7 320 ) o33 16} 32.0 32 3l
oH, unit - | E 7.32 | 6.82 7.53 7.27.| 7.1 7.65 { 7.5 .35 | 1n 7.50 |' 7.27 7.0? 7.08 | 7.57 7.13| .98 7.5 8.16} 7.28 |. 7.67 | .8.18 7.15] - 7.58
Total alkallnity, mgfl Cac0, S R 61 93 82 66 86 98 101 86 3 2 Bo | 25 53 104 | 73 80 1o |1 112 107 108 | 105
Free Carbon Dioxide, ppm. ® 350 | 53 7.0 18.7 5.3 7.0 | ‘0.8 7.9 0. 0 } 7.6 6.1 4.1 13.8 0 0 b 30 ] 0 | e 1.8 0 0
- R — N

Dissolved Oxygen, mgl/l a 3.9 5.3 5.8 [ 6.0 5.4 _6.0 5.4 6.0 6.6 i 4.2 5.3 4.5 3.4 6.6_ 8.1 1.5 6.0 6.3 5.2 6.3 6.6 6.2
Biochemical Oxygen Demand, mg/i b 1.88 | 2.50 2.28 2.65 2.3} 1.52 | 0.12 2.93 | - 1.8 0.02 I 1.30 3.15 1.58 1.45 | 3.5%] 5.05 4.7 o.78 | 2.95 1.22 0.55 1.95 7.05
Nitrate, mg /1% < 0.06 | 0.106 | o0.146 | ta? 0.033| Un 0.033 | n | Ua. Un f 6.0l 0.126 6.145 0.08 0.00l Un Un 0.02 | 0.013 tn Un Un Un
Reactive Soluble Phosphorus, mg P/l—q R R 0.030 0.00;; - i 0.013 Un 0.0019 — 0.026 O.DUU{ - 0.033] - 0‘0_0!;' _ .ol o.ootsl 0.0015 N T - - —~ -
| i — L.

Notes:
*  Sanpling periocd L. in September 1978, period 2 in February 1379, and ptried 3 In Avgust 1979.
a. Average value of the water characteristics [rom surface, mid acd botton depth,
b. -Yalue of the water characteristic at the mid-depth.
c. JYalue of the characteristic of composite water Erom 3 depths,
d. Us = Undetectable.
el 1mg /il = 4.&29 Mg NOJ/L

£/ 1 ng P/l = 3.065 ng 90,|/1.

— T~ —




U5 -4
SALINITY OF WATER SAMPLES BY SAMPLING STATION:

© AND: SAMPLING PERIOD; NAKHON ST THAMMARAT

. L sautntey¥, pprl
Sampling | geprember 1978 . . |.  TFebruary 1979 August 1979
| Statdon | —- Rt : S R e - =
S8 oM. 0B 8. M B s . M B
A=l | 2000 | 20.0 | 205 | 13 | 18 18 2 & ) 4
, Joars | 1o ) 180 160 | 15 | 16 | 2 2 |- 2
A3 26,0 | 26,0 | 26.0 | 13 | 22 | 13 15 15 15
AL e - : . 8 15 12
B-L | 60| 7.5 6.5 1 | & | 15 | 14 15| 15
- — ; . : i ; . k3
-2 < 0.5 (<05 | Cous 14 | 14 15 254.9%] 76.97 | 84.9
B-3 13.0 | 32,0 | 32.0| 33 | 32 33 1 | |14
b — : 1 . 8 14 10
B-L S — ] 5::”“<:::Fjﬁﬁg‘ﬂ_i
-1 °32.0 | 32.0 | 32.0 | 31 32 | 32 31 31 31
Cates: 5, _'M and B = Surface, Mid-depth and Bottom.
1/ = By Refractive Salinometer American Optical Corp.
Keene N.H. 'ﬂ.S.A. Catalog 101419,
< = Less than .
% = Salinity is undetectable and figure as chloride, mg/1.



' FH—5—6 L
DISSOLVED OXYGEN CONCENTRATIONS OF WATER 'SAMPLES BY SAMPLING STATION

AND SAMPLING ‘PERTOD, NAKHON ST THAMMARAT

Dissdlvedzoxygeﬁ, mg/i
Sampling SE— — s e _ -
Station Sgptgmber_;Q?B R February 1979 : August 1979 ,
| s M 3 | s |- M |om o s j M | B
A-1 4.8 4.9 | 3.9 6.4 | . 5.8 | 5.8 555 | 5.35| 5.40
A-2 4.0 { 4.2{ 3.6 | 53| 56| 50| 555 | 613 5.60
A3 550 5.4 | s} s 6.0 6.1 | 7.18| 6.30 | 6.23
A-T, | e : [ | 6.10 - 5.95 6.05
el B — ;—f’““’ . ) i 0. . .

CB-1 3.5 3.4 3.4 691 6.5 6.3 | 8.70°| 8.05 | 7.60
B-2 | 44 ] &3] 40| 5.2 | 5.6| S.17 4.50 ] 4.83 | 4.30
B-3 63| 5.9 5.9 64| 63| 6.2 633 6.00| 6.28
B-L ] e 7.65 | 7.80 | 7.00
c-1 6.3 | 6.3 6.4 6.6 6.6 6.5 | 6.00 | 6.00 | 6.50

Notes: 5 = Surfacé

M = Mid-depth

B- = DBottom
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SIMMARIZATION OF OTHER REPORTS ON MATER

CHARACTERISTICS SURVEYS IN THE GULF OF THATLAND

Parameter Location Value
7] . e
Temperacure‘ Gulf of Thailand Average 31°C. in April;
29,5°¢ in October
River mqu;hs and Average from 24%¢, to
coastal areas of 11%.,
the Innev Gulf of
Thailand
Ao Phai, Chonburi| Daily difference less
. than 1°C
Inner Gulf of Moxning average 29.300;
Thailand afterncon average 30°c.
Susﬁénded Coastal area ofi Average 103 mg/l;
solids " Chonburi shovre maximum,203 me/ 4
Ao Phai, Chon- Average from 13.5 mg/l
buri to 26,3 mz/1 l
S . _ '
Transparency River mouths of Less than 1 m,
the Inner Gulf
of Thailand
Ao, Phai, Chonburi From 1 to 7,2 m,
Salinity Gulf of Thailand Averagé 32 ppt.
Coastal zone and From 23 to 28 ppt
river mouths in and from 14 o 20 ppt
the Xnnexr Gulf of | respectively
Thailand
Coastal zone off From 28 to 2%9.5 ppt in
Prachaub to November to January;
Chumpoxn shore maximum 32.5 ppt in July
pH Mouth of Chao Average 7,2

Phaya river
Coastal zone off
Prachaub to
Chumporn shore
Coastal zone off

Chonburi shore

From 8 to 8.5

Average 7.8 (from
7.2 to 8,2)




Tocal

Ao Phai, Chonburi

From 84 to 122 mg/l CaCoO

and Ta Chin Rivers
Coastal zone off
Prachaub:te Chumporn
share

Inner Gulf of
Thailand

Ao Phai, Chonburi

- alkalinity >
Disgolved Gulf of Thailand : Surfacé 5.7 wg/1l; bottom
oXygen ‘ 4.3 mg/L

. Mouth of Chiao Avarage 2 mg/t
Phaya River :
River mouths Average from 4.3 to 5.7
and coastal areas mg/l; less than 2.9
of the Inner mg/l in some months
Gulf of Thailand '
BOD Coastal areas of Less than 2 mg/fl
the Inner Gulf
of Thailand i
Mouths of Chao Average from 3 to &
Phaya and Ta~ mg/l; as high as 7 mgfl
Chin Rivers in some months
Coastal zone off Average 1.9 mg/l
Chonburi shore
Ao Phai, Chonburi Generally low, maximum
4.8 mg/L '
Nitrates Gulf of Thailand From C.00 to 0,25 mgh/l
. Mouth of Chao Phaya Average 1.22 mgh/i
River
River mouths and From 0.5 to 1.6 mgh/L
coastal arcas of the
Inner Gulf of
‘Thailand
Westarn coast of the | Fram 0.003 to 0.02 mgh/i
Gulf of Thailand
Phosphates ﬂouthS‘OE ﬁae Khlong from 0.3 to 0.4 mgP/L

From 0.0003 to 0,03
ngP/l - -

From 0.03 to 0.06 mgP/L

From 0.0l to 0.15 mg/l

——
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LIST OF PHYTOPLANKTON IDENTIFIED FROM NAKHON ST THAMMARAT,

I Phylum CYANOPHYTA
Class CYANOPHYCEAE
Order. OSCILLATORIALES,

Fawily Oscillatoriaceae

Oscillavoria
Trichodesmium
IT' Phylum CHRYSOPHYTA
Class BACILLARIACEAE
Order CENTRALES

Tamily Melosiraceae

Melosira

Family Coscinodiscaceae

Coscinodiscus
Cyelotella
Erhmodiscus

Planktoniella

Family Leptocylipdraceae

Dactyliosolen
Guinavdia

Family Skeletonemaceae

Skeletonema

Stephanopyxis

Famlly Thalassiosiraceae

Lauderia . .
Schroderella
Thalassiosira

Family Rhizosoleniaceae

Rhizosolenia
Family Bacteriastraceae

Bacteriastrum

Tamily Chaetoceraceae

Chaetoceros



. Family Biddulphiaceae

ﬁellérdcﬁea !

Biddulphia -
‘Ditylum
Hemiaulusg
Family Fucampiaceae
Climacodium

Styeptotheca

Oder PENNALES
Family Fragilariaceae
Asterionella
Fragilaria
Thalassionema -

Thalassiothrix.

Family Tabellariaceae

Climacosphenia

Family Maviculaceae

Diploneis

‘Gyrosigma

Naviculé

Family Mitzschiaceae

'Amghinrora
Amphota

Bacilaria

Nitzschié

Family Surirellaceae
Surirella

111 Phylum PRGTOZOA
Class MASTIGOPHORA
Subclass PHYTOMASTIGOPHORA (PHYTOFLAGELLATA)
Order DINOPHYCEAE (DTMOFLAGELLATA)

Family Peridiniacese

‘Ceratium
Noctiluca
Peridinium

Pyrophacus

)_81 e
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NOST DISTRIBUTION GENUS (GROUPS) OF PUYTOPLANKTON IN NAKHON ST THAMMARAT

DETERMINED BY THE RATIO OF NUMBER OF SAMPLINb'STATIONS INDTCATING PHYTOPLANKTON

TO TOTAL NUMBER OF SAMPLING STATIONS af

dampling period b/
Genera 1 2 3
{Group)
Cosinodiscus 617 . 6/7 7/7
Gyrosigma 7 5/7 777
Nitzschia Y 6/7 6/7
Rhizosolenia | L & L 7
Chaetoceros L L . L
Ditylum L L L
Thallassiothrix L L L.
Triceratium 6/7 5/7 L
Biddulphia - 5/7 5/7 L
Skeletonema L L ! 6/7
¥ragilaria | L L L
Bacilaria L L L
'Tbalasiosira L | L : L
Bacteriastrum ' L L L
Asterionella L : L (R
Thalassionema L . L L
Notes:

“~m§7 dnly complete survey with 3 sampling periods is used.
b/ Sampling perfed 1 in September 1978, period 2 in February 1979,
and period 3 in August 1979,
¢/ Few or mone sampling stations indicating phytoplankton group,

&=-aD
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OF BOST ABUEDARCE GIZ.\'I_)S or I'Ii\'TUI".l.J.\l."r'.:fOH'I-‘l'.ml Ha."lill()?.l 5_] THAMMARAT SE'.I.(\'E\'
“{HONBER IR TARENCHERTS ARDICATER MBURUANT=CUMPOSITION )R PERCENTY -

af The most obundant Cenus was indicated by nusber )} :nd the second most abundant

Genus vas indicated by nunler 2.

r R
rne {Genus)
“w A : N
Sourca g b 5 @ o A
Sanpling Sanpiing | A1 o | B 5 a ¥ o a A o
of o[- = - - = o I+ £ [+
Teriod W Stardon g1 5y b4 " g 2 4 o R
aker "t prd w ~ ~ o ) ) - [N
v N [+ — St H g - =) Al
Vi u Y] L i -l o LT 4 o
o = f o= £ ] 5 r o A 7
LE3N A (=] = ] b @ <
ok Thanang
River A-1 1
A-2 1 2
— ak Fhanang -
* o2 Havigation
a channel . A3 211
5 Pa¥ Wakhon
o River B-1 211
L
‘;.: : B-2 b |z
2 Pak Phanang
Bay B3 1 2
O{{shore Ban
Chai Tha-le C~} 2 1
Total (18.8) | {13.D
Tak Phanang H
River -t 1 | i
: .
. A-2 i
Tak Phanang !
Ravigation !
o channel A 1 ; 2
fng 1
= Tay, ttakbon
o River -1 1 . F3
5 Be2 2 : 1
s
E Pak Phanang _
~ Bay B3-) 2. ‘ 2 i
Of[sliere Ban .
Chai Tha-le c-1 H .
. L.
%‘ z 1
Totsl (4.3} (76.2}
Pak Phanang
River . A=l 2 1
A-2 2 1
— Pak Fhanang
o Mavigalion
bt channel A3 2 i
w I'a¥ Bakhon N
9 River b1 2
b=
= -2 2 1
. Fak Phanaung
Bay -3 i 2
G{{slere Ran
Chai Tha-le ¢-1 1 z ]
R 2 1
Tatal {1.6) (06.9)
neges
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