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Analysis of the water quality and correlation of impact factors
during summer season in changnyeong-haman weir section
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ABSTRACT

This study analyzed the correlation between Chl-a and water quality factors using characteristics of climate data, water
quality factors, and various statistical analysis techniques during the summer season in the Nakdong River during the
2-year period. The purpose of this study is to provide the basic data for establishing water quality management policy
in the Changnyeong-Haman weir section. From the end of July to the middle of August when algae mainly occur, both
the years 2015 and 2016 are in the temperature range of 25 ~ 30 °C, and the total precipitation of 2015 is less than
that of 2016 in this period. As a result of comparing the concentration of Chl-a, the average Chl-a concentration of
2015 was higher than that of 2016, which seems to be related to the total precipitation in the occurrence of algae.
The results of the correlation analysis showed that the correlation with PO4-P was significant at most points. As a result
of the factor analysis, the first principal factor group classified PO4-P, NH3-N, TP, pH, flow rate, TN and this section
seems to be influenced by phosphorus and nitrogen and flow rate.
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Fig. 1. Sampling sites in the Nakdong River.
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Fig. 2. Daily variation of atmospheric temperature and precipitation in the Nakdong River, 2015~2016 summer season.
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Fig. 3. Box plot major water quality parameters in Changnyeong-Haman weir section.

Monitoring site

86

Jole=ae|z] 2131 A 1= 20174 28




NG} npb 2 B8] 527} A tebideh s8¢
Aol 1 ~ 37 mglo] W$IS Bolx glom A7
AW BAE 2 ACE ey, o AF £
Fofl us) Aol FI ALY §5O GFL 0]
wjiel SSO WA7h 2A et o b
COD®} TOC] 749 Aol H]3) B7o| Fwrt 47
Uehon], £33 $5110) B Aol A7 vt
A GhSlek. Chl-a®] A9 k2 2ol ul3) SD 4|7
o] sk wjma 7 £40] Hglizd), ol SD A
Mol SN WAL GG A FUHE Fa A
% % vlEd Be 0dBUS WESL 9lor(Kim
et al, 2013), F8 FAFs7lel Feix| o] hA ol
o $IHsHE BAL AL Qlo] A4 BHYHE A
Akl ape

\RE]

o

B R skl g0l ARE| meixi 719

=48 73 Qon] P ARE Al clel] Sk

b Sol A UFS FFAF KU AN 5

A, e AFEo] BRE FYHE 54 7Hh

CD AHE B ATl &5hu] AW SHY A

o Th$ LI fo] ME APOZN YH FE A

o7 A% gk Ao ok el SD Aol
=

7% Chl-a, TP, CODO| 42014} 27k v 1A %
Uehtid, ol W SHRAge] 9H3 Sy
B A, f719 98, 9FAF Bol &0
2 Wz 9] d
Lee(2015) 5-& ¢ Aol 4 e

R gYslol BRel £ ek GaE =4 )
e AARTE glo] BFo] e wA & 9
97 A5l e A&Hl et was Aow
st 0|9 watste] W S7bgRe] Tt Chla
7 gasiths A AT 90 (Kewater, 2015),
29 F7PER A4 A AYINR Chl-a 7
AgrE| ek A7} Qlol(Kwater, 2013) 0%
go] Zulold WaHel FhERE Ba AR =

2

>
o)
K
2
'I:ll'r

21219} Chl-a9}2] A}& WA= Pearson CorrelationS ©]
&5t Hrhetdlal, T1of wE AdA|4= Table 13}
2.

HHEH, POP7} CD A HS ALjgh &

ox
r o)
ox
o
-

< AAA =2 &Y A4S Belet, POP=
AEY EFAE T4 A QEEALR ol8H Ao
ks w(Jo and Sin, 1996; Kim et al., 2002), t}2 <
FAFe G 9o AIAHE Hol= A2 AEY &
FAE SAIANA SAH R AH|Eo] AEAY &
FAE AEFFo] W2 A7]of PO-P7F F4 3] ARE]
o] ¥& FEE HolA =i I AW 3o JHEE
et Aoz dAEt(Park et al., 2008).

E3t CD A4} SD A Hol A 4-2.3}9] Ao
golai7] vepg=d), ol xR7F Bio | 44
o] 7] wjEo] 4:20] ZFAA AT v AL
2 BdEc) Chl-ael YARFS W= p-value”| 0.05 9]
Aho.2 Chl-ag) o8t A4TEAE wol7] A9tk of

shavlo] uhe WER9o 4 Z0, grel 49
o2 Q3 FEH=rt AaF] el Aoem #
] (Jeong et al., 2010), Park(2002) 52 Y57 3}
Aol grle] Jom AR YNF gaz
s AApAE e e mIF 2R ol
S A= oz BT EIF ARA|

g dA= BFsiAR, 522 Qs

BN B B
o > K

oo ot & N AN 1o o O i 5L oo r
2

A 2
EGEA G A9E ANFS ZHT 4
who] Aekado] thEA| L o whaic
of et YmAEE BRO HEAYL AT =
AglA] Akl felstl Uebeise, ol 7]
o] Z7kael wket 32| 2ol WA Lebrt G
H3 Ao peken, EFelAo] Aubyol et
A e olfi Fholut 3| G A 4

sEo] Aol A pHote] Aol fofsh
By ol ARA EYaEo| FAR
A gl o3l o] gk U Feabelol
of pH7} 7kt Zlo® Bustg o, wgt pH
WomH FEF HBR EASH 219] §F0
Hol A4 Zgamel Ayl EdwHc
(Jeon and Park, 1989; Geum River Environment Research
Center, 1995; Kim et al.,, 2002). 3} Lim(2014) 5<&
2579 Fem sl pH7F S7HE AL, o= 279

2

fu
Ly =
dir > ot

S 6 o mo ©

K
o
¥

Journal of Korean Society of Water and Wastewater Vol. 31, No. 1, February 2017

87

pp. 083-091



I oHd7| HEd 2EeotE J7I0IM9| £AEY A FERIRIO| AltatA| 24

AAbol kS v AR Hiskth 59 g (Phosphorus) & 2 #hE|H, o wat Y57t kA
i BAL Fo] BEyrel Hlo] =3 Fil Zlo]o o] tfefst e Yo =R Y WAEE Q19 ko
TS vAH 27O Ao H42 Q] Sl ok st MF2Q A 29d Jog woH
AFS F Ao oA Q)X UKSin 1996b; Kim et

A A Ermete] A
e ZA LA egkow, SD_ Dol A 2%t ol

ey Bl
Silica®] 749 PJ DXE] HA D7}A] AMAo]
s, ol P Aol AN shale] 2 45t
L OdRRE oflet AR AT @ dold 2
=
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o7 getEn SS7F §hAl wEE| o] gt upgtolut
o] §FoR AR FH JRFV £F0R A
o] F7191L 7F5Ao] Uth(Cho et al., 1998).

7t AR Chl-a®] Fr=et o2 7o Atk
o] thZ o|f+, Chlad] w=of 44, 48] E 7|4
AEo] BEgHoR JgFS v|A7] gl Aew w
Hoh 2 et 17k Yt stRA g o R
A FELF7E SH8FL(Son, 2013), o] 2] F o
4] Chl-a®} POP}FE] /o] #-oJstAl Uehd A&
3 EFIE AR T8 Agske acle o

of»

-

[e)

)
o4

—_

o
AU

Table 1. Pearson Correlation coefficients between parameters

34. 74 U 2012 Zn|
A ZAAGAA 48RS Ao SASH
2 st PAHRAS 2B 5 FAE B4

(Principle Component Analysis)2 ARE-5}0] Table 29
et eich 1 Aap 5749 ARl FEE AN, A
18919 18&X= 3.637=24 20.206%, A 28.219]
3.0292 4 16.828%, A 38.210] 14.665%, A 48219]
12.129%, A 58210] 9.318%= 7|ostal Utk AA)
AR A 1815 58 %7HR] 73.146%E AT+
I Sl FA O AREE W Qli Aol Akt
of st HEOS & Kaiser-meyer-olkin(KMO) testS Al
Yot A3} 0.6692 HAE] Q)11 Bartlett’s teste] L3 7
FA EZE 0.000(p<0.05)= UERo] M5 Akt
A7t EFAACE [ofske] Q1A AdYo] Bhget A
o7 BAEQT) o] u KMO test= X4 0.5% =|ojof

= 71 UAF URARE P pH DO EC =3
Y] S -.310 152 .059 .346 183 618** 434* 414 .095
Y] D 677" .261 .335 664" .328 .554** .154 .514* -.133
CD S -.003 415 .293 548" 429 421 .322 -.207 -.148
PJ S -.300 161 .089 .358 .215 479* 222 .408 273
Pj D -.645" .039 .329 6017 .058 B31%* .329 271 129
SD S -.333 554" .238 440 639%* B572%* .456* -.070 .203
SD D -.310 553" .205 418" 629%* 417 .525* -110 547+ *
HA S -.186 104 106 334 183 .356 .316 .223 017
HA D -.317 .198 .246 4917 205 .504* 457* -.084 -.155

TP PO,-P TN NOs3-N | NH;-N | T-Silica | D-Silica SS COD TOC
Y] S -.335 590" -519" .370 -.267 -.222 -.212 692" 792" 404
Y] D -7027 | -6727 | -.8117 .382 -.369 -.308 -.197 635" .359 .207
CD S -.168 .267 -551%* .348 .015 .152 -.233 .010 .051
PJ S -.078 -576" -311 118 -.294 -.228 -.221 785" 468" -.037
Pj D -612" | -588" | -574" .362 -.438" -517" -.486" 716" 550" 012
SD S -.259 -.493 -.199 -127 -.445" 562" .153 589" .408
SD D -.019 516 504" -.184 074 -.363 -.480" .094 597" 244
HA_S 232 -.506" -.283 132 -.066 -.355 -.327 806" .403 .043
HA D -.320 -605" | -551" .162 -.098 -584" -.505" .309 .358 .021

:p<001,”: p<0.05
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s
QIR Ao 7153}, Bartlett’s test= AFEE H47} Table 3. Rotated component matrix by factor analysis.
A EAAE HA5stke WHe= pglo]l 0.05EH . component
_ - _ Variable

2o i E S 7125k QRlEAS & 4 9l 1 2 3 4 5
ths AL olu]dttkJung et al, 2016). wEhA] & HA PO,-P 830 | -.304 | .059 | .037 | -.062
T ZA0 wEsle] QolE o] rsshe Ayl NH;-N .766 184 | -.072 | -.004 | -.058
I k. QQIEA(Factor Analysis)S $F Z¥}-E Table 3 Tfl 708 | 178 | -070 | -178 | .141

. p -680 @ .389 | .331 | .065 | .046

Fig. 4. Wl A 192912 POAP, NHy-N, TP,
e ;gak l O]'}E}";i i et Y orere sion &% 675 | .347 | .063 | -.150 | -.195
7. N
pH, 7, TNO.= =] Hedom filHe 99 TN 629 | 252 | -347 | -333 | -.106
ARt el Hdd edEd fodw wHe] 9 COD 012 | 892 | 186  -014 | .223
o Hola gleon, A 28¢19] %% COD, TOC, TOC 192 | .802 | .060 | -.004 | .098
Arx, Chl-ag2 EFEo {75 9 27 249 u} e 212 | 795 | -.188 | .259 | -.185
2 244 99lo] 2 A kS u|x| 1 gk s AT Chl-a -318 | 573 | .294 | -019 | .340
< ] )
‘/_"\_ %E}(Jung et al., 2012) Zﬂ 3Qole 7]_%’ 4\_%’ DO, i\]‘_ .064 .084 .932 .003 .096
e -101 | .223 | .859 | .024 | -.050

Al 48202 YA, NOs-N, dxA|ZEo 2 AHof ¢ DO 201 | 140 | 540 | 300 | -oz8
BFL HIL golEo A olo =3 H= = : : : =
7 W 8otk Al 5892 SS, HEE Eaa NO,;-N 108 | .190 | -249 840 | .059
ow, ol 2o WA -0 g #H = AZAZE | -441 | 007 | 240 | 745 | .081
Aoz WAtk webs] 957t A etE ko) AAF -213 | -057 | .378 | .738 | .008
A EAL dUFdaH 2 715 AEZF e o3t SS -118 | .080 | .181 | -.088 | .869
ggko] 71 2 Ao g worELh = .022 124 | -169 | .203 .782

Table 2. Eigen values and Cumulative percentage of factors

Initial eigen values Rotation sums of squared loadings
component
Total Variance (%) | Cumulative (%) Total Variance (%) | Cumulative (%)
1 4.772 26.509 26.509 3.637 20.206 20.206
2 3.281 18.226 44.736 3.029 16.828 37.034
3 1.948 10.824 55.560 2.640 14.665 51.699
4 1.759 9.773 65.333 2.183 12.129 63.828
5 1.406 7.814 73.146 1.677 9.318 73.146
6 .851 4.729 77.875
7 .661 3.673 81.549
8 .609 3.383 84.932
9 .547 3.039 87.971
10 447 2.485 90.456
11 .375 2.081 92.537
12 .336 1.869 94.406
13 .269 1.496 95.902
14 .226 1.257 97.159
15 .188 1.047 98.206
16 .164 909 99.115
17 .091 .506 99.621
18 .068 .379 100.000
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