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Statistical analysis of water quality parameters in downstream of Nan river,
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Abstract
The water quality analysis of the downstream of Nan river during 2012 to 2016 was carried out in this study.
The secondary water quality data of 15 parameters in four station sites of NAO7, NAO5, NAO3 and NA02 was
provided by Pollution Control Department, Ministry of Natural Resource and Environment. The water quality index

(WQI), which was calculated from 5 main parameters of dissolved oxygen, BOD, total coliform bacteria, fecal
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coliform bacteria and ammonia, was used to evaluate and monitor the water quality and together with statistical
programmes (i.e., ANOVA, t-test, SPSS). The results presented that the average WQI was significantly decreasing by
station sites; the value was around 70 at Station NAO7 which is close to the midstream of Nan river, the value was
67 at Station NAO5 which are the latter area, and the values were 62 and 61 at Stations NAO3 and NAO2 which are
the furthest. Although the average WQI of all stations was categorized in moderate quality, the minimal WQIs of
Stations NAO5, NAO3 and NAO2 were categorized in poor quality. Nan river is potential area for water pollution.
The significant parameters affecting the poor water quality were BOD, total coliform bacteria, fecal coliform
bacteria. According to HCA analysis, the BOD was classified in the same component of turbidity, total solids and
suspended solids which are easily measured. In the meanwhile, both bacteria were classified in the same
component of pH. Therefore, the latter parameters can be used as primary parameters for pollution prevention
in downstream of Nan river.

Keywords: Downstream of Nan river, Surface water quality, Water quality index (WQI), Hierarchical cluster analysis

(HCA), Principle components analysis (PCA).
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32 mfmmn7wu7m2wm3mmwm

mﬂwmsmmmmwuwaaLLummumaumﬂumwmu
nsfmadvinunmihlldeiianudidyann e
vatnaamiriteglunusila (Fmsei 3) dainsle
ddgaaminily (wal) Wusnesgiuainaildlums
“LJ%Lﬁu@mmwﬁwaaLmzimfﬁaauéuauwiasﬂwwm
(Adimalla & Qian, 2019; Sener et al., 2017; Wang et al,,
2019) 103U 2n Adadinaamivialuvesanii NAO7,
NAO5, NAO3 wag NA02 lugiegaelu daniidu 69.5,
66.3, 62.2 Uay 61.3 UIFU Aiiuléan anafevesdivil
aaawiliunliuanas uiianadevostuiannm
thitiluazegluinasineld (azuuu Wal eglutag 61-70)
wWuiieaiuluein (Sonklin & Photong, 2005) ag4lsh
al Aeaaesaun ML ian i NAOS, NAO3 uay NAO2
Faogluinausitdonlnsy (Azuuy WQldnda 60)
udsrtuamamiluagguds (U 29) Anadeves
sudnunmimluiiuulivasaduusasaniiguiu Tned
Aadewiniu 70.5, 67.1, 61.9 uay 63.1 flanil NAO7,
NAO5, NAO3 Wag NAO2 anad ey iletuTeuliisuded
A lUAlFannssuaiudeyannsuniuey
vanwluy2el w.a. 2555 wuidanlndlAsedu wazd
wualdunisiuAsuutasasnndesdu (Inland Water
Quality, Water Quality and Management, Pollution
Control Department, 2013) Yquzifigafiu Tayalannnsy
AruAnuaiivlugl w.e. 2556-2559 "Luwumﬁsvummju
sluneniduusazand wissyifiesnunindiveuit
Wrwagluinueineld (w.e. 2556, 2557 uag 2559) way
Lnedaif (w.e. 2558) (Pollution Control Department,
2016)

LﬁjawmaaummLLUﬁUiawuaﬂ@hﬁ%ﬁ@mmwﬁwﬁ’ﬂﬂ
(ANOVA, p = 0.05) Wui1 Qmmwﬁwamﬁfﬂmﬁmm
unna1geg1lidedfyluliazan1idnionInssusnig
nd1Re d01il NAOT war NAOS dadufiufidiuduves
wsithiumeuans agiamnimiiindianiil NAO3 uay
NAO2 Wntos Haddianmguiain 2 nisifiaed Tdur
wuaiiselrdnlosuionun wazwuaiiSefidaladody dud
ANgeuUdaniani NAO3 waz NAO2 Jedssaliazuuudils
IINATAIWINVBS 2 W1s1TmesFana1idaidinia
(ANOVA, p = 0.05) Fedsnalnonseronisanasuosaseil
Al Tunassstudng imuanuuandtsosad
Toddremanzuuuiildiuinees 3 mandwesivie
14un sondiauazatotn Olof uazuauluiile (ANOVA,
p = 0.05)

saa '

lofionsannsléuseloviiau fgui 1 wudh vina

@01l NAOT waz NAOS Duiiuiifiogorfouariiguuuoy
VUL Yasiusnantil NA03 way NAO2 tduiud
InWAsNSIL Faty Ssenananledn nsUaesveadsuazii
\Fo maonauRanssudie q anyuvuTiegefo Uiy
widhihuneuans dwmarenistvudeuvesansusitiuiy
AoUANS denndesturuidedu q fisreaunsuudeu
yoarnsiimed (W lulasiouiomn uavdled) duwnlty
astuiivansusith Tnefluruieegficuuit (Vainali &
Chang, 2018) uaznuviinauuafiSefidaladnosugsdy
IuLLajﬁwﬁlwaﬂ;mu LazLN¥AINSIY (Kacar, 2011)
yenanivsunauuaiisefidaladnedudaduiusfu
anusslunisanazneu warUsiunzneuvasusitiie
(Chen & Liu, 2017)
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100
()
90
80
o]
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NAO7 NAO5 NA03 NA02

JUN 2 Ardwilnun il (n) nesu uay (1) gouds

3.3 ANUAUTUSLTINGULALDIAUTENBUNAN
ms%miwﬁé’]’mmjmmﬁ’]ﬁu%u (HCA) gninun
Uszgnaldlunmsmnguiifienuduiussewinsanid NAO7,
NAO5, NAO3 waz NAO2 ﬁgﬂuﬂhmaﬂuuam@uﬁﬂ iie
Usglenflunisidse Tsganimivesuiiniunoudi
warmsiesiudlymuaivnisiiiensasiiniu Tagld
%’auﬂaﬂqaagﬁﬁ% 15 Wfines nansinsIzsikansfagud
3 Ut Avwduiudidanduesauniniive iy
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moua Usenausig 3 ngu (Cluster) lauA ngud 1 loun
annil NAO7 ‘ﬁLﬁuﬁuﬁ%uﬁwiamﬂLLajﬁwmumauﬂma Lay

¥
&

LUU‘WU%‘U@J‘U‘HMUWLL‘HU ﬂalWI 2 laun amu NAO5 1Tu
ﬁwmmﬂ‘wwsﬂmumumuu ﬁ’JUﬂall'Vl 3 Usgnoumiey

=]

anil NAO3 uaz NAO2 Lﬂuwuwmalﬂaaaﬂiﬂ CRRRIY

Aaa

fudiifiauniwiiusiign (ummuﬂmmwmlﬂmwam)
Fifidosnnuidninldluadumarofud wy fui
WN¥ATNITU ULavyuyy Usenauduianssudig 9 ves
Uszrrvufiendseguinnduilausiteouds vlinng
Udosvondsuazindvazanlundiniuuntu (Mainal
& Chang, 2018; Sun et a , 2016) amqliﬂmu A1sNean
fanusssuriAveswiiniudinafntusyg udorald
demesomatdaasuutousuiunniidesasgusith
fedu mavisadeswiuneuldesguaitunuiadudsiingg
TiaudnAey

P

Dendrogram using Single Linkage
Rescaled Distance Cluster Combine
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JUN 3 wnuginulasunsuuaninuduiusvesis 15 mnilines
syminsanndang o

Fusunisiesizviasrlsenaunan (PCA) Wun1smn

ANUAUNUSVBILAALNITITLABS AT ILUNAIUDIA

Useneuvamnsimesdiiianuduiusiy wiimnandilad
A1 > 0.75 wansdnanuduiusiuesausenaunanagly
TEAUGY mﬂmﬁiﬁagjsswiw 0.75-0.50 L&n131
AanuduiusluesAusenaundnagluszauliunans uaz
mﬂmmé’as}ivwm 0.50-0.30 LanainANdUNuSTY
29AUsY ﬂawaﬂazﬂuﬁ zfURI (Liu et al. , 2003) NaN1T
ATIERUERITIN519T 4 LLaugﬂw 4 wuin 15 W151aes
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3 9eAUsEnav (PC) fifiAn Eigenvalues 11nn31 1 ldun

PC1 (Eigenvalues = 10.519), PC2 (Eigenvalues = 3.020)
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qaﬁﬁuﬁaﬁ’laqaamﬁadﬁu ﬁu’dﬁmﬂﬂ'wwwmﬁl,ma%méwﬁgq
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\Aerdeatuiansumng 9 vesywd Lazyoudsanyuy
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A niAty denssfudufunisfinesdu 9 lu
aeAUsEnOUVaNT 1 dwiuesdusznoundnii 2 fenaan
WUsUsIU 36.212% Taewsimesiifimnuduiussefug
mevinnelussdusznoud Wun wuaiiSendalaaesy
wuafhi3eladnesunanun wazaanundunsa-ana
mimeslussusznaundniiiamieatestugain
wazuuAiliSesne 9 wazdlanuduiusseaugimisauiv
AUNTEANY d1SuBeFUTEnoUndndl 3 fiAAaIy
wUsUsIU 23.998% nelussiuszneuiimuduiugves
wsfweshuszivgmeuind 2 wisniwes liun veuds
azangtvanun wazn1sialnin demnsndneslu
eRUsznoundnilasinanivinarseiunsd uazloseu
s q fifiegluth n1sliasziesdusznaundnaes
W51dmesae 9 aziduusslevilunisainnisalnng
Wasuwamewniwesiiddy wu Tlof uazuuaiiise
@sdndudewnsataluiesfoinsainasldnarunilu
MM99599TATI29) nmsfiwesfianunsansia Taldviud
WU ANYY wazaudunsn-ae vinlanuisaldiu
Faunuwsfimestlon uazuuaiise audiiy o
anunmtiidasdu

idlethesiusznoundnia 3 wafraluunugl 3 16
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E‘Uﬁ 5 Component plot
a9l 4 asfusznaunEnIITneSAMN
Variable
Factor loadings
(varimax PC1 pPC2 PC3
normalized)
Eigenvalues 10.519 3.020 1.461
Variance(%) 41.791 | 34.212 | 23.998
Cumulative(%) 41.791 76.002 | 100.000
Turbidity 0.935 0.000 0.350
TS 0.919 0.387 0.000
TP 0.901 0.365 -0.236
DO -0.857 -0.499 0.131
SS 0.826 0.494 -0.271
BOD 0.790 0.597 -0.136
Temperature 0.684 0.628 -0.372
FCB 0.362 0.879 -0.309

Hardness -0.429 -0.861 0.275
TCB 0.251 0.847 -0.469
pH 0.180 0.831 0.527
NH3 -0.679 -0.721 0.135
TDS 0.262 0.000 0.960
NOs 0.260 0.151 -0.954
Conductivity -0.471 -0.360 0.806
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