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Abstract

Background and Objectives : The coastal area of Chonburi Province serves as a critical economic hub of Thailand,
primarily driven by its tourism, industry, and fisheries sectors. This region boasts abundant natural resources and
iconic attractions, including beaches, coral reefs and mangrove forests, which contribute significantly to the nation's
economic development. However, rapid urbanization, industrial expansion, and increasing tourism activities have
exerted pressure on the coastal environment, leading to declining water quality. Key contributors to this issue
include wastewater discharge from communities and tourism establishments, along with nutrient enrichment from
water circulation in the Gulf of Thailand. These factors promote eutrophication, often resulting in frequent and large-
scale phytoplankton blooms. The proliferation of phytoplankton can severely deplete dissolved oxygen levels,
causing hypoxic conditions that threaten marine organisms and ecosystems, ultimately reducing biodiversity and
impairing ecosystem functions. Recognizing the critical need to address these challenges, this study aims to
explore the intricate relationships between water quality parameters, eutrophication, and phytoplankton community
composition in the coastal waters of Chonburi Province. The research will focus on identifying key factors associated
with eutrophication and phytoplankton bloom formation. Additionally, it seeks to develop robust monitoring systems
and early-warning mechanisms to minimize adverse impacts, ensuring sustainable management and effective
mitigation of future environmental challenges in the region.

Methodology : Water quality and phytoplankton samples were collected from four coastal monitoring stations in
Chonburi Province: Laem Tan, Wannapha Beach, Bang Phra, and Koh Loi, between June and December 2022, to
investigate the relationship between water quality and phytoplankton dynamics. General water quality parameters,
such as temperature, salinity, dissolved oxygen, and pH, were measured using a YSI Model 2030 and a pH meter.
Surface water samples were collected at a depth of 30 cm to analyze total suspended solids (TSS), chlorophyll a,
ammonia, nitrite, nitrate, phosphate, silicate, total dissolved nitrogen (TDN), and total dissolved phosphorus (TDP)
in the laboratory. Phytoplankton samples were obtained by filtering 40 liters of water from a depth of 50 cm through
a 20-micron plankton net. These samples were then examined under a microscope to classify and count
phytoplankton present, allowing for an assessment of their diversity and density. A comparative analysis of water
quality and phytoplankton differences across locations and time periods was conducted using One-way ANOVA.
Additionally, Pearson’s correlation coefficient and Multiple Linear Regression analysis were performed using Minitab
Statistical Software to identify the factors influencing changes in water quality and the composition of phytoplankton

in the study area.
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Main Results : The results of the general water quality study revealed average values for key parameters, including
temperature (30.0£1.3°C), salinity (24.4+5.4 psu), pH (8.1+0.3), dissolved oxygen (4.6+£1.5 mg/l), suspended solids
(65.3+88.8 mg/l), and chlorophyll a (15.4+£29.4 ug/l). Most values were within the standard criteria for coastal water
quality suitable for aquaculture, except for chlorophyll a, which exceeded the standard. The elevated chlorophyll a
level indicated significant eutrophication, ranging from Eutrophic to Hypertrophic throughout the study period. This
was particularly evident in August at the Wannapha Beach station, where a phytoplankton bloom of Bellerochea
spp. was observed. The study of dissolved nutrients showed average concentrations of ammonia (186.8+169.0
ua/l), nitrite (17.5+21.5 ug/l), nitrate (67.1£115.8 pg/l), phosphate (29.8+22.2 ug/l), silicate (413.1£195.3 ug/l), total
dissolved nitrogen (44.7+24.9 ug/l), and total dissolved phosphorus (44.7+24.9 ug/l). Ammonia concentrations often
exceeded standard levels, especially in October. Phytoplankton diversity analysis identified 55 genera from four
major classes: Cyanophyceae, Chlorophyceae, Bacillariophyceae, and Dinophyceae. Dominant genera included
Chaetoceros spp., Coscinodiscus spp., and Thalassiosira spp., consistently present at all stations. The analysis of
the relationships between various factors revealed that rainfall has a negative correlation with water salinity, as
rainfall can reduce salinity in coastal areas. Meanwhile, chlorophyll-a is positively correlated with suspended solids
and ammonia. Additionally, it was found that the density of Cyanophyceae phytoplankton increases when ammonia
levels in the water are high, indicating the occurrence of eutrophication and phytoplankton blooms in the area.
Conclusions : The study on the correlation of water quality on eutrophication and phytoplankton in the coastal areas
of Chonburi revealed that water quality parameters did not vary significantly across the stations, likely due to the
smooth flow and mixing of coastal currents. However, seasonal changes were observed, especially in October,
when heavy rainfall contributed to an influx of nutrients, causing ammonia concentrations to exceed the standard
levels. This nutrient enrichment led to higher chlorophyll concentrations and increased phytoplankton density.
Analysis of chlorophyll a and nutrient levels indicated that the coastal waters of Chonburi were consistently classified
as eutrophic to hypertrophic throughout the study period. Phytoplankton from the Bacillariophyceae class, such as
Chaetoceros spp., Coscinodiscus spp. and Thalassiosira spp. dominated the phytoplankton community in the
area. The study also identified ammonia as a critical factor driving eutrophication and phytoplankton blooms. To
mitigate these impacts, regulation and continuous monitoring of ammonia concentrations exceeding the standard
are essential. These measures aim to prevent potential ecological disturbances, maintain biodiversity, and
safeguard the sustainability of fisheries and aquatic resources in the coastal waters of Chonburi Province.

Keywords: water quality ; eutrophication ; phytoplankton ; Chonburi
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Figure 1 Map Showing Sampling Stations in the Coastal Areas of Chonburi Province

MTIRTAAINHLAN (Salinity; Sal.) qmuqﬁ (Temperature; Temp) ’aﬂﬂ%mu@zmﬂiﬁ (Dissolved Oxygen; DO)
FeAaRdRIatANIAALY (Multiparameter YSI Model 2030) WazmsaadaA1ANLiunsasng FPTIGE Y pH meter
(Horiba §u4 PH110) U084 AE N TN AL AT AUANMNAN 30 IURIWAT AN 4119U 3 S1ANLLN T
NIMTFIULAY PCD (2006) ethunAAsianuaauaes Aaalvlad 1o Lmzma*mmmmwﬁﬂuﬁmﬂﬁﬁﬁmi

ANNATN1364 Table 1

Table 1 Methods for Water Quality Analysis

Water Quality Parameter Analytical Method
Total Suspended Solids (TSS) GF/C Filter (APHA, 1992)
Chlorophyll a (Chl a) Spectrophotometric (Strickland & Parsons, 1972)
Ammonia (NH,;-N) Phenol-hypochloride (Grasshoff et al., 1999)
Nitrite (NO, -N) Diazotization (Strickland & Parsons, 1972)
Nitrate (NO,-N) Cadmium reduction + Diazotization (Strickland & Parsons, 1972)
Phosphate (PO43'—P) Ascorbic acid (Strickland & Parsons, 1972)
Silicate (SiO44'—Si) Silicomolypdate (Strickland & Parsons, 1972)
Total Dissolved Nitrogen (TDN) Digestion+Cadmium reduction+Diazotization (Strickland & Parsons, 1972)
Total Dissolved Phosphorus (TDP) Digestion + Ascorbic acid (Strickland & Parsons, 1972)
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Figure 2 Air temperature (a) and rainfall (b) in Chonburi Province from January 2021 to December 2022
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Table 2 General water quality and nutrients in the coastal areas of Chonburi Province from June to

December 2024
Water quality Unit LT WN BP KL
Temperature (Temp.) ‘c) 29.8+0.9 30.2+1.1 30.3+1.1 30.1+1.1
Salinity (Sal.) (psu) 23.5+5.7 23.915.6 254455 24.9+5.3
pH 8.110.3 8.2+0.3 8.110.3 8.110.2
Dissolved Oxygen (DO) mag/L 4.6+1.2 4.5+0.8 4.7+1.3 5.0£1.3
Total Suspended Solids (TSS) mg/L 39.3+22.8 135.3+99.9 48.9+27.8 35.91£22.9
Chlorophyll a (Chl a) Mo/l 13.0+£10.9 30.5£50.7 9.7£8.6 7.5£10.7
Ammonia (NH,-N) Mo/l 160.3+80.0 204.9+112.4 123.8+111.8 242.1£142.0
Nitrite (NO, -N) Mo/l 24.9+17.8 12.047.1 10.4+10.4 22.7+18.0
Nitrate (NO, -N) Mo/l 53.9+28.0 34.9+24.0 38.0£33.2 139.8+151.3
Silicate (SiOf-—Si) Mo/l 2405.4£1633.4 1745.5£10 71.1 1608.8+690.8 1780.24679.2
phosphate (POA}—P) Mo/l 32.7+x11.6 29.1+24.5 25.1£19.3 32.0£19.6
Total Dissolved Nitrogen (TDN) Mo/l 413.1+114.6 385.2+105.4 357.6+145.6 473.4+224.5
Total Dissolved Phosphorus (TDP) Mo/l 45.4+7.9 37.4+15.0 73.5+78.7 90.0+100.6
Dissolved Organic Nitrogen (DON) pa/L 193.8+50.0 175.5+67.5 187.3+40.2 135.3£100.4
Dissolved Organic Phosphorus (DOP) pg/L 6.6+4.0 5.7+4.5 8.2+5.1 9.0£5.5
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m@ﬂﬁaﬁnmnﬂal,ﬂ?:'ﬂut,t.ﬂm@mmwﬁf]m’mﬂifmmm?t,qmmfméhmﬁwudﬂ @mmﬁmmﬁﬁﬁmmmwmu
1341981 (p<0.05) InediAngega luaeunsngIAN Wiy 31.3£0.92 °C LL@W%’]@@luLﬁ@uﬁu%’]ﬂN Winriy 28.6+0.8°C
(Figure 3a) mwmﬁmmﬁﬂwudﬁﬁmLLmnﬁmmmiq\mm (p<0.05) IngIADUANNEW LATEAIAN %ﬁmmlﬁmmﬁﬁ
ﬁ%ﬁ%ﬁ@’mqimﬂuﬁ')LLV]‘L&‘II@W]"NE]@BJ‘L& (16.4+3.9 014 17.8+2.4 psu) dquLﬁ@uﬁujm*mLﬁmmﬁwz@l\ﬂmﬁ”ﬁmﬁuﬁq
Lﬂuﬁfnmwmq@uﬁq (Figure 3b) ArAnuilunIamig mfa\iﬁ’]ﬁmmLLmnﬁiNmMNmm (p<0.05) TneidiAngagn lu
WBauNUIEY Wiy 8.7+0.2 ezl Toiuansag Tmﬁﬁwﬁl’mmhﬁﬁqum%mﬂu winfiu 7.8+0.1 (Figure 3c)
douresiBunmeendiauazaiatiinudn deuananennagaaaan (p<0.05) TnafiAngegnlumeuiiguiay windu
6.4+0.6mg/l LL@:ﬁqqmiuLﬁ@quﬂamﬂu Windu 3.521.1mg/l (Figure 3d) @audiunniaequdaiuinansnudn §
AgegnluAeuAmIAN Ny 118.8£105.4mg/l (Figure 3e) ludouaasanalsilad 1o wudilaauuansamIN
4991981 (0<0.05) Tneiidniafs lWAeuUAMN ALY 56.2£56.3 ug/l LL@w’;’ﬁzgm'luLﬁ@quﬂ%mﬂu

Winfiu 2.5+1.9 ug/l (Figure 3f)
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Figure 3 Box plots of temperature (a), salinity (b), pH (c), dissolved oxygen (d), suspended solids(e) and

chlorophyll-a (f) from June to December 2022
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HAN19ANEINTIUALULLA978981981 U AT A NN UL BWNASTRBURTUT I N N N AT AL
| 3 o = - | Vo , I = "

wudn andnduewen iy Tulnesl uazlumen TilacuunnsnesiunIngdagnan (p>0.05) TnadiAaanvindy
186.8+169.0 17.5+21.5 Uay 67.1+115.8 pg/L AuanaL (Figure 4a-4c) Tudiuaasdamnem waswagdnm (Figure 4d-4e)
WLFN HAHLANFANAIUANNT91981 (0<0.05) ‘E&m%mmﬁm”]mmLﬁuiu@;ngmiulﬁﬂumngﬁmJ (2725.142023.1ug/L)
WazA1gA TR URQUIEY (781.6+358.4ug/L) d1usunaarn wuAA Niduiuedsgegaluieuiueney
(50.1£27.04pg/L) uazA1ga luLAauNINDIAN (13.4£12.1ug/L) AAUNANITANHIAIINAUILUNLBILNAIT AR UNT
wans AN A NULANFANNAINTI9981 (p<0.05) TnanuANLILLIRAgeqn lwRaugIMIAN (275,425 celllL)

uwazpngalumheungAanIaw (27,555 celllL) (Figure 4f)
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Figure 4 Box plots of ammonia (a), nitrite (b), nitrate (c), phosphate (d), silicate (e) and total phytoplankton (f)

from June to December 2022
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HaNTsANHIesAlsznaunIeTinresunasinouialudowhauliguiau DumaeuiuaAn 2565 W
Lmeﬂrm'ﬂuW%%\‘mum 55 4na 4 Aa14 (Table 3) l#un Aaa@ Cyanophyceae 2 ana AAA Chlorophyceae 1 4nNA
AA4 Bacillariophyceae 40 ana WAz AAA Dinophyceae 12 anNa %Qmﬂmm‘wuaqmmLLW@Qﬂrﬁl'ﬂquN’mﬁzﬁm
TUAaURUIEL AU 43 ANa LL@zﬁﬂﬂﬁquuLﬁwﬁumﬂu AU 34 ANA TmﬂLmeﬂrmfaquQ@Lﬁu‘ﬁwmﬁwmm
nn’ﬁmu’m’]ﬁﬁ’m%‘ﬁﬂﬂﬂﬁm Bellerochea spp. Chaetoceros spp. Coscinodiscus spp. Cyclotella spp. Melosira
spp. Navicula spp. Nitzschia spp. Odontella spp. Pleurosigma spp. Thalassiosira spp. Peridinium spp. ba Y
Protoperidinium spp. 161 dqumq@ﬁwuiﬁl,ﬁﬂqLﬁﬂwﬁmiwﬁqﬁﬁﬁﬂwaﬁﬂwﬂﬁun’ Coelastrum spp. Karenia spp.

Corethron spp. Dictyocha spp. Palmeria spp. W< Stephanophyxis spp.

Table 2 Phytoplankton found in the coastal areas of Chonburi province

Phytoplankton Jun-22 Jul-22  Aug-22  Sep-22  Oct-22  Nov-22  Dec-22 Phytoplankton Jun-22 Jul-22 Aug-22  Sep-22 Oct-22 Nov-22  Dec-22
Class Cyanophyceae Class Bacillariophyceae
Oscillatoria spp. v v v v 4 Dictyocha spp. v
Pseudanabaena spp. v Ditylum spp. v v v v
Class Chlorophyceae Entomoneis spp. v
Coelastrum spp. v Epithemia spp. v v v v v v v
Class Dinophyceae Eucampia spp. v v v v
Tripos spp. v v 4 v v v v Guinardia spp. v 4 v v
Dinophysis spp. v v v v v v v Eunotia spp. v v
Gonyaulax spp. v v v v Haslea spp. v v v v v
Gymnodinium spp. v v v v v v Hemiaulus v v v v v v
Karenia spp. v Lauderia spp. v v v v v v v
Noctiluca spp. v v v Leptocylindrus spp. v v v v v v
Peridinium spp. v v v v v v 4 Lyrella spp. v v 4 v
Phalacroma spp. v Melosira spp. v v v v v v v
Prorocentrum spp. v v v v v v v Navicula spp. v v v v v v v
Protoperidinium spp. v v v v v v v Nitzschia spp. v v v v v v v
Pyrophacus spp. v v v v v Odontella spp. v v v v v v v
Scrippsiella spp. v v v v v Palmeria spp. v
Class Bacillariophyceae Paralia spp. v v v v v v v
Asteromphalus spp. v v Pinularia spp. v v v
Actinoptychus spp. v v v Pleurosigma spp. v v v v v v v
Amphora spp. v v v v v v v Pseudonitzschia spp. v v v v v v v
Bacillaria spp. v v v v Rhizosolenia spp. v v v v v v
Bacteriastrum spp. v v v v v v Skeletonema spp. v 4 v v v v v
Bellerochea spp. v v v v v v v Stephanophyxis spp. v v v
Chaetoceros spp. v v v v v v v Surirella spp. v v v v v v v
Corethron spp. v Thalassionema spp. v v v v v v v
Coscinodiscus spp. v v v v v v v Thalassiosira spp. v v v v v v v
Cyclotella spp. v v v v v v v Thalassiothrix spp. v v v v v v
Cylindrotheca spp. v v v v v v Trachyneis spp. v v v v

'
' o

sL“L&'Eﬁ'J‘L&"]J@\‘INﬂﬂ’]ﬁ‘ﬁﬂ‘]&ﬂﬂ’]ﬂﬂgﬂuuﬂﬂ\i AITNUUN LLﬂuﬂ@\‘lLLW@\iﬂrﬁ]@uﬁﬂWqu @ﬂ’]ﬁLLM@QJLL'ﬂIu ﬁﬂqﬁﬂ@ﬁ

a

‘Lmﬁﬂu@mﬂu (7,628 cell/L) Lmz@mmimﬁ@uﬁmmu (235,965 cell/L) (Figure 5a) Imﬂﬂfojumiu”lﬁl,l,ril,l,wmn’mu
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1w Aan4 Bacillariophyceae @n1HMA8UUAN ﬁm’mumLnimjfmu;wmn’muﬁ‘i’wzgm’LuLﬁ@qum?mwu (43,599 celllL)
wazgeqaluneunangian (871,750 celill) (Figure 5b) Tnanguanldun wnasineuie Aana Bacillariophyceae
A0TRLNaNTE wumwwmuﬂummLmenrmuﬁﬂﬁmmimﬁ@uﬁ]mmu (13,425 cellll) uazgagaluipauiuanay
(191,466 cell/L) (Figure 5c) Tmﬂﬂ'gﬁmﬁiuiﬁm WNAIAABUNT ARNA Bacillariophyceae WATADIDINITABE LA
‘mmLL*Liummu,wmn‘mwﬁmmiuﬁwﬁummu (20,391 cell/L) wazgagnlunaunangiax (242,901 cell/L) (Figure 5d)
Tnanguisulaun unasiinauit Aana Bacillariophyceae #aluszminennsAnmndaideudaman nunnsaznsses
unasrimaunangulnaznan luana Bellerochea spp. LFIMNIAIDUUAT UAT WIANUNY AouLFIuanIHNIzaee
waznansy  linunnsaeniaraunasimeuiia uinylaezaauainsiy Idur Melosira spp. Chaetoceros spp.

Nitzschia spp. WaE Thalassiosira spp.
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Figure 5 Phytoplankton abundance at coastal stations in Chonburi: Laem Tan (a), Wonnapha (b), Bang Phra (c),

and Koh Loi (d) from June to December 2022

AINNNIATITHANNENAUTIE A INTINEuAT A1 787119 Tnea13R4191N Correlation Matrix (Figure 6)
WU TANNFNAUTITILINTENG9 82nTLauazaneln (DO) WarA1ANNLTNNTAANG (r = 0.48) FaLTlunaann

N22UAUN1TEUATIETULAIUDILNAIARBUNT BITeLANLTHIUDNTIRUAT AU BATARTEAUATUa U IABan labs
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Figure 6 Relationship between water quality parameters in coastal areas of Chonburi Province

from June to December 2022

Warnisinaziar AUt sz udenun Nt uazunasinauna luudazggnialaeld auntsoanas

dadunanasiautls (Multiple Linear Regression Equation) wudnlutas gae wentufauazuinsauduridazans

'
a

Y o e em o o o 4., & . o . -
Wnflanuduiusidsuaniuaaalsilag o (1) Sk lulnsauluaesgUuuuiiiluumasaisevinsdrAtyTidas daiass
nsasnyiiulnaasunasinauie adelafiaudanudnlulnnausuiianuduiusidauiuaaalsiad 1 Tauana

Thiudn lulnsiausaniaunaaglugdfunasimauialiainisnd 144 taanse wanannil dewudn lumsm
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FAuduiusideauiuaauuunwduLes Peridinium spp. (2) GNLﬂummafmmmﬁﬂﬁuﬁuLmeﬂ’mquﬂ@ju%
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amnsnldlumanlfeteiidsr@nsninuanndt anvianiaiisautes hunse ludaeggruataasieutanisaaeuuilas
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1R9ANWLIAAEN LU TN aniinay Tsdenasalaseasedszansunasinauielussuuiinagnad
daunan1sinszvidasyatudaen gudsnudn nesn uaz Twnss A NduRifidauiuaANruILiules
& <A dl 1 -:?d a 1 o & = 1 r_‘ll a: v
wwasrinauneluAana Cyanophyceae (3) T9LNTDINSIAANNTUINTUANUN AT UNTNgNE LA N7 da1 781103
wailaedefdsz@ninanunnngn dauunasinauialuaana Bacillariophyceaenudn Apanudunusidsauiu
Woawln uaz eaWefadunatiavauun (4) Iwansiiiudesneda Tugduuusine) ldiduiladandnndadiunig
a a - N ! A A e o ea 4 . 4, = ]
wityiAntnresunasineuig lungulnesaen luanevenluily daonuduiusideunn faleddiuanudaduumaa
lulnsiaunlaaznenainisaldlalasnselunisiasoyiiule dnsuunasineuialuana Nitzschia spp.wusa &
AMHANAUS LT sauTUNeamm oy lulnswudunidazaneain (5) Inannsiinduaesanedinmuay lulngauduyiel

azansi W lddaasuniaasydvinveslaernenluanall

Chlorophyll-a = 10.27 + 0.16[NH,]- 0.13[TN] + 0.16[DON] (R°=84.8) (1)

In(Peridinium spp.) =2.65-0.01[NO,] (R°=80.7) (2)

In(Cyanophyceae) = 4.00 - 0.06[PO,”]- 0.02[NO, ] (R°=92.4) (3)

In(Bacillariophyceae) = 5.24 - O.O3[PO43']+ 0.01[NH,]- 0.02[DOP] (R2=34.4) (4)

In(Nitzschia spp.) = 4.377 - 0.01[PO,*]- 0.01[DON] (RP=37.4) (5)
Discussion
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immémmﬁﬁmmluﬂ?mmmﬂ (TMD, 2022) ﬁﬂwm:ﬁqmmmmﬁiﬂm?maﬂuuﬂm@mmwﬁﬂimmqmmﬁuﬁ
g1¢£l9 TAERNIZNITANTULRIANTBNYNT TIRANARBTELLTIANI9NZLA (Thaipichitburapa & Meksumpun, 2021)
Tudauaesgnininiviolinudn gouugdl asuidunsnsie uazaaANTe aglussAUNNNzaNTLN9AN99T9R
19989883 Tunzia (PCD, 2006) d1miuiFunuaandiauazatsinluniwsandepseg lussduiiaanagiuiunis
ANINTIRBIARTUN (11NN 4 mg/l) (PCD, 2006) lusuassninzmugananysnl wid aaalsiad 1a L3 muiud
Anwnag luszay Eutrophic Aaudia Hypertrophic (Smith et al., 1999) azviauliiiuiiiunaiadinzia Saudngays
al dl 1 a d‘ aid a & 1 & a d‘ ]
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wisdsauaasgninininfdrAtyuanaads Tun guingisesindalisAigegaluneuningian uazangalumen
furAn asnpdesiunisilasuulaseeggnialudssma lne g geludeingfeu (Thongechap & Chayakula,
2023) dauAnnuifnaesindaELansiuetedaaunNdagnan Tnalusheutuenauiisnaian A1AINLIANT9N
AzANGA TUNAAINTUIRUAINLTU (Srisunont et al., 2022) A miuLBuIneanTiauazateiiasinisilaauula
[y o v ¥ a - = a o a ¥ a 1y
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(Na-u-dom et al., 2013)
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= o ) o v @ o H P a | o )
2009) uan1sAnsAInanafauansliiuin ulnsauuasneanaiaazasinsn dawaseluseau high uas very
. . . . = 1 4! = v R a a
high eutrophication (Smith, 2003) Nnan1iintanizludesn g Telasa1msgenn axfeunsaninazeslsunn
% A dl o 1 a % d” dl y N
wnapnngnsamsanudud i lununaadenzia (Conkright et al., 2000)
HANIANHIUNAITBIaUNTATIUNLLNAITRaUNTNgNUAN Taln Aana Bacillariophyceae A11qt 40 60
H9rfrndIn1sAnunaed Talab et al. (2010) AnuunasrinauiangulaasmontEnTedaTaLs 411U 55 4Na Lag
1 & a a o & = dl d’ v = 1 £ dld
WU RauRgUIEY Hawruanaunaineunaninige dadunisasfiauisaingananysailugdoasiuaess geuind
NMFLANANTBIMNIANBRUALAIENZIANI U1 HUR Tad a0 (Domingues et al., 2011) Taaanannuliasiiiane
1sznausay Chaetoceros spp., Coscinodiscus spp., Navicula spp., Nitzschia spp., Thalassiosira spp., Peridinium
spp., Ua¥ Protoperidinium spp. \usu Tedouwlunjiluanavesunasinauinainu linald ludmziaradinia
nrdunenaedlng (Pransilpa et al., 2010) HANNIANHIANUUILUULBIUNASARAUNTNLLN AA14 Bacillariophyceae
dunquunasrinauieniacnvuuiugagn naenizlugaenmei senndeiunsitaueesa1se i siuiaInnig
v oA X4 . - 4o s
HeAWLTRUNUNTEE (Deesuk & Punnarak, 2017) Tnaaonumuiuuugegaasnulugnniininoauuni deiiuueliiy
naiatymniarg insindunazinllganisznsaseaniiauludasoaidanainld wananiiludumnenuuni
e - A A o AN o a o Iy = - X
wazwaNwiudany unastnaunandudatddnniocyinsdindu laun Bellerochea spp. Haunasrnauanail
azipoudNRusTLaN WwIAReNNR s AB M Igauazgn T ud LN 9 Tan waesy InsHiadl (Ons Daly Yahia-

U

Kefi et al., 2005)
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mmﬁLﬂmw’mmﬁmﬁuﬁamdwﬂ@@“ﬂ@mmwﬁq wazunarReuiTNLdn Pinasiduuazanaifames
Bmziafanuduiustu Tnaiun i duasidesanainnziani W AuA N 1091 anag (Gassen et al., 2024)
A9AMARINUINENUIRY Buranapratheprat et al. (2018) Fauansifuisananazeslusnn AL LT i
sefauartnuitn wenanidanuanuduiusszuianaelsilad 1o uavreduiauaouans figanndasiunisine
299 Maslukah et al. (2022) ‘ﬁizufiﬁLLW@\mrmuﬁmﬁmeﬁﬁﬁylummﬁ'mmLL*ﬁ\iLmu@'ﬂﬂleﬁ %qﬁuﬁcyzmm
L?:uﬁummmq:qimﬁlLﬂﬁuslu‘ﬁuﬁmmﬁ”q Iummxﬁq@slumqmﬁmmﬁqﬁLLmTﬁmmﬁ?’]m Tedanalipanumunuiu
pasunasrmauitdouluganaclisdas ﬂﬂ'wqiiﬁmm‘lumﬁmmlﬁmmﬁ’mmmmmmwuLmeﬁm'auﬁﬂumqm
Cyclotella spp. Wae Pseudonitzschia spp. Lﬁ'u'ﬁﬂmuﬁuﬁuﬁuﬁ”ummﬁmﬁummiummﬁ@qﬁu ADAARRNAIL
MIANENT8S Yuan et al. (2020) finudn lumsaasdunumérdnysenisiulnaesunasimenitaluaniosiinassa

2939116084 uanantiletindeyandinaziaaudniusidadunaiadaus (Multi Linear Regression Analysis)

1
o I

wuadn wen il WuadadAnynvinli aselsilad 1 iinauludangiu wasilulnsuunsgluuuiiunasinouie

o

v
=

Tdgunsninun19ls aennldnnsiinduaesluinsiauson lldanalinanlsiag 1o iinaunNllsoe (Howarth &
Marino 2006) luatuznisiinauaeIunasinauive Aaa Cyanophyceae Tuatiunisiulnsaulugilaasuenluids
Tu ustvnivesinnuazlunngs fazmliunasineuitlunguianas asandasiun19Ane1199 Emnst et al.
(2005) MM N9AnE wazeslumsaLazaamnsanuainisn lunasyiiuinueslsanTuwuan Ga inudinn el
Punnansemsguiulilazdaasianszuaunisgainanseiniseu o vseiansuleiusesunaineuizatinauly
sruvfindld wanannlifenudiniaindiusuzeunasineuitlunaia Bacillariophyceae lutaanguda Huwaldy
dl = U £ a = b‘d‘ dg/ dl o U 1 o o & =
anauidladpNiduduaes Weas waz Tulnsiaudunsd 1493 Wesainiadasunisudeduiuunasinoune
C oA Y C e A A a L4 e awa e 4 s
nguaunanisnldaiserusnanilldetnelitsz@ninanuinnda devinliifianisudeduinaueadasanmsuay
annsastyiAulnaes Bacillariophyceae a4 (Bi et al.,, 2021) WaNaINt N9NNTLUEIA1781M3 LN ANNNIONTZE Y
nazgsiiady A liBunueendiauludianastissainnistesaaisaasansaunsd nlianinuwandenls

mmmmifamm?mlﬁuimmLmeﬂ’muﬁmmjﬂm@:mu (Heramza et al., 2021)

Conclusions

aMnNNsANEINANIENULIANINIIsan TlAsuLatpaelsad uazunastnaug USnuaedmes

v
' ° a

JadpgaLs wudiannIwinLRuedmzianes Aadatays ldaNuansamuiuiiiasaIndnsuaNNa

1a9uratAsuinaanea ndnEuznsarenssuan NFeUlUanuwTe s uaziaanuuans1EINggna

o

I~ - P \ AWy a o H g = 3 o
ndpLau Ingludoanaunuea e LAZAATAN @tLﬂu‘HQQV]VLﬂ?U‘ﬂV]ﬁW@@WﬂuWﬂJuLL@quW’WN’mVI’QW IﬂEIQMﬂWWHWVIQVLﬂ

o ]

éA U g AAN ARTluNIAsNg uazeenTiauazateun agluinaeiinsguauAITnzaT el

a

o = -3 v A a . = S o
Wan TN zLaedndun andu wanluile mwmqqmummgmlumum@u@mﬂu Taauaniuita g
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ﬂimﬁumqummwﬁﬁmwwﬁqma AnAaalIias Lo wudwwﬁwaﬁ ag/luannag Eutrophic B 5w
Hypertrophic TagiannzludasideuReman nunisazniasesunasinawiia aana Bacillariophyceae 11aiannHa
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