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Eutrophication in Songkhla Lake
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ABSTRACT

The study was carried out by analysis of 12 years (1992- 2003) monthly water data of 21
stations in Songkhla lake upon threedistinct zones (Thale Luang, Middle lake and Outer lake) and
season (dry season (Feb - Apr), lightly rainy season (May --Oct) and heavy rainy season (Nov - Jan).
The result showed that 88.4% of chlorophyll-a data in" Thale Luang were higher than eutrophication
criteria’(10 g/L) and 33.6 and .34.9% for Middle lake and Outer lake, respectively. In addition,
proportion of eutrophication-6ccurrence in Thale Luang was high(>85%) in all seasons. In Middle
lake and Outer lake, sharply increased proportion of eutrophication occurrence was found in heavy
rainy season. The elevation of‘dissolved oxygen and pH during day light, decreased transparency
etc. were effected of eutrophication. It is concluded that eutrophication is one of serious problem in
Songkhla lake. Reduction of Nitrogen and phosphorus load should be implemented to alleviate

eutrophication.
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Figure 1. Location-of the sampling station (ST1-ST14 sampled during March 1992-December
2003, ST15-ST17 samipled during.danuary 2000-December 2003, ST18-ST20 sampled
during January~2001-December 2003 and ST21 sampled during January-December
2003)
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1. dBunalulpsiay Waanasda wazAaalsWaala luNsad@IUKITAN

1uimmuLLmeWﬁm@ﬁuﬁ{T@mwﬁﬁﬁﬁﬁ@;qqmiummmumuu@ﬂ \ade 0.27340.500 mg-
N/L uag 0.02120.039 mg-P/L AINANGL mms‘ﬁliuimmmfmLL@%W@@W@%@@QM;’?m@j\‘iqmlumwmxﬁ
\@e 0.7040.29 mg-N/L uaz 0.08910.063 mg-P/L muansn  dawsudiuiniaaalsadia wudn neia
WAWHAGIGA iy 36.0127.8 Lol dounzia@a upauna NuasnEaaLaeuuani Auansneiu
\antdasl (Table 1.)

Table 1. Concentration of nitrogen, phosphorus and chlorophyll-a in Songkhla lake during the study

Areas DIN(mg-N/L) DIP(mg-P/L) TN(mg-N/L) TP(mg-P/L) Chlorophyll-a([Lg/L)

Thale Luang

Dry season 0.04410.030  0.005%0.004 0.57%0.15 0.07610.038 28.6120.6

Lightly rain season  0.0621+0.064  0.00510.006 0.78%0.33 0.10320.070 42.8131.4

Heavy rain season  0.08610.095  0.00510.006 067%0.26 0.07410.061 28.9%21.5

All seasons 0.063+0.069  0.005%0.005 0.7010.29 0.08910.063 36.0127.8
Middle lake

Dry season 0.08210.067  0.007%0.007 0.40%0.12 0.07410.044 8.518.7

Lightly rain season  0.08410.072 .~ 0.00410.005 0.4610.18 0.05610.050 9.5+11.0

Heavy rain season  0.064+04053  0.0061:0.007 0.36%0.15 0.06670.034 14.2210.7

All seasons 0.07910.067  04005%0.006 0.4210.16 0.06310.045 10.5110.7
Outer lake

Dry season 0.17810.302  0.014%07023 0.50%0.54 0.08120.062 10.5210.5

Lightly rainiseason  0.30810.624  0.02310.047 0.7610.97 0.07910.093 10.1+12.4

Heavy'rain season 0.29310.331 0.02410.033 0.6910.42 0.10610.064 13.3115.9

All seasons 0.273%0500  0.021%0.039 0.6810.77 0.086%0.080 11.013.0

Note : DIN"and DIP used data in 1992-2003, TP used data in 1999-2003 and TN used data in 2003
2. Andaunsinadinsiindu

niavanaiingnafladu (88.4%) unndnliifingnsiiadis (11.6%) etwiiludfty (P<0.05)
Iufinziaaumaunais waznziaausauuaniiag msiindudeandt linag msiiaduasinaliodnAny
(P<0.05) Inemziaanuneunatuingmsiindunazliifingnsiiadis 33.6 uaz 66.4% aNasy  dou
nzivauneuuaniingmsiiadunasliifiagnsiadi 34.9 uaz 65.1% uansL (Table 2.)
3. AnndNRusszuImsiingnsiiatunuganialusayll

Table 3. uansdndouniaiagmainduuazliifiaginsfieduluwiazgglunsiasuaszausias
13 Wudn mﬂﬁmgiwi?\lmﬁuumiﬂLﬁﬂgiw'ﬁ\lm%u‘l,ummeq”l,sﬁuﬁuq@m@ (P>0.05) Imeiumay
nafinginsiiedulndineiu aglutos 85.1-89.6% uarliifingmsiiadi 10.4-14.9% wuzfinmaifng

¥
InsWiedunazliniaymsiipdulunzinauneunanuasnzisaunauuanauagiuggnia (P<0.05) oy

dndauresnianng Insiinduiingeanedradiulddnluggelugn
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Table 4. uanarnAnn I lunziaauaausas unuiefning insiinduuaz g e
du wudn Waingnsiinduliuinnselsiadie Weanefastiuvidazaruun  Weanedaluaynia
wazWaaneiasanlunziaauasrannisnndagandndelinaginsiinduatinaddad1Any(P<0.05)
TuanznanududuaaswenluflawazataaullsalaiiAnnindnesnslidad1 Aty (P<0.05)aniuAanu
v a ~ oA a a o A LA | a a o ' =
dinduresuwenlnfinlunziaauseuwaninudnieniag siinduiiAngendiie ldinag nsiiadua e

@ o o

ugdmny (P<0.05)

Table 2. Proportion(%) of an occurrence and non-occurrence of eutrophication in Songkhla lake

during March 1992 - December 2003

Areas Number of Occurrence of Non<6ccurrence of ~ Chi-square (P-value)
data eutrophication eutrophication
Thale Luang 517 88.4 1.6 304.6 (0.001)
Middle lake 735 33:6 66.4 79.040.001)
Outer lake 813 34.9 65.1 730.8 (0.001)
All of areas 2065 47.8 52.2
A5 0IKA
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2 Ama A A v o ) . & v . L = =
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Table 3. Relationship between an occurrence and non-occurrence of eutrophication(%) and season in

Songkhla lake during March 1992 - December 2003

Areas Seasons Number of data Occurrence of Non-occurrence of ~ Chi-square
eutrophication (%)  eutrophication (%) (P-value)

Thale Luang Dry 121 85.1 14.9 1.7
Lightly rain 269 89.6 10.4 (0.432)
Heavy rain 127 89.0 11.0

Middle lake Dry 168 28.0 72.0 36.2
Lightly rain 381 27.3 72.7 (0.001)
Heavy rain 186 51.6 48.4

Outer lake Dry 187 32.6 67.4 19.8
Lightly rain 425 29.9 70.1 (0.001)
Heavy rain 201 47.8 52.2
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Table 4. Water quality in each areas of Songkhla lake in eutrophic condition and non eutrophic condition (mean & SD) and statistical differences at 95%

confidence (S = significant difference, NS = non significant difference)

Water quality Thale Luang Middle lake Outer lake

Eutrophic Non eutrophic Statistical Eutrophic Non eutrophic Statistical Eutrophic Non eutrophic Statistical

differences differences differences
Chlorophyll a (LLg/L) 39.9+273 6.3+ 24 S 214122 49#424 S 22.1116.9 50+ 22 S
DO (%saturation) 102+ 25 86 + 23 NS 94+ 17 92+ 13 S 90+ 22 84+ 19 S
pH 8.0%0.8 74%12 S 76X05 7605 NS 76105 77%05 NS
transparency (m.) 0.37 £ 0.24 0.56 & 0.34 S 0.42 0.31 0.68'%0.40 S 0.52 = 0.31 0.65 +0.37 S
Salinity 12118 1.6 2.1 NS 42t62 92182 S 1341115 1881117 NS
NO, +NO, (mg-N/L) 0.026 £0.029  0.033 £ 0.025 NS 0.037 £0.036  0.047 £.0.046 S 0.143 £ 0.285 0.137 £ 0.313 NS
Total ammonoa (mg-N/L)  0.036 = 0.057  0.048 X 0.069 S 0.0327£0.028  0.089 % 0.041 S 0.158 £ 0.339 0.117 £ 0.238 S
DIN (mg-N/L) 0.062£0.067  0.080 %+ 0.073 NS 0.068 +0.055. 0.084 *0.073 S 0.305 £ 0.520 0.256 * 0.491 NS
DON (mg-N/L) 0.38+0.14 0.29 * 0.07 S 0.24 0.1 0.2940.14 NS 0.40 X 0.34 0.2510.10 S
DON (mg-N/L) 0.30 £ 0.19 0.15 £ 0.07 S 018 £0.10 0.08 £0.07 NS 0.15%0.13 0.09X0.10 NS
TN (mg-N/L) 0.74%0.30 0.52+0.08 S 0.46 £0.18 0.4210.16 NS 046X 0.18 0.42%0.16 NS
DIP (mg-P/L) 0.006 £ 0.005  0.004 =0.004 S 0.007 £0.008  0.004 * 0.005 S 0.024 £ 0.043 0.019 £ 0.037 S
DOP (mg-P/L) 0.027£0.024  0.021 £ 0.020 NS 0:027 £0.024  0.021X0.020 NS 0.028 £ 0.028 0.022 £0.019 S
PP (mg-P/L) 0.06 = 0.06 0.03 £ 0.02 S 0.04 £0.03 0.02 £ 0.02 S 0.06 = 0.04 0.04 £ 0.04 NS
TP (mg-P/L) 0.09 = 0.06 0.06.20.03 S 0.09 £ 0.06 0.06 & 0.04 S 0.11 £ 0.09 0.08 £ 0.07 S
N:P 5070 88+ 85 NS 48+ 60 83+ 82 S 65+ 98 55+ 70 S




