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Environmental Evaluation using Mutivariate Analysis at a Pyropia Cultivation
Farm at Seocheon in the Mid-western coast of Korea
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Abstract

We evaluated the water quality(13 wvariables) in a Pyropia cultivation farm in Seocheon,
Chungcheongnam-do, Korea, using a multivariate analysis from September 2019 to March 2020. The
pairwise simple correlation matrix among variables was shown. The first four principal components
explained 79% of the total sample variance. The first principal component(z;) showed the freshwater inflow
and precipitation, the z, related to seasonal influence, the z; related to season and/or freshwater, and the z4
related to transparency. The present study is the first step for the data-base and future-oriented Pyropia
cultivation
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[Fig. 2] Change of environmental variables at the study site
2019 to March 2020.
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<Table 1> Correlation matrix among 13 seawater variables at the study site of Maseo-myeon in Seocheon
in 2019~2020

DO NH4+ NO,-N+ . . Trans
Temp. Sal. pH DO (sat.) SS N NO+-N DIN DIP SiO,-Si Chl-a parency
Temp.  1.000
Sal. -002 1.000

pH 259 570 1.000

DO -689 .009 .080 1.000
DO(sat.) .140 330 .511 .573 1.000

SS 405 -369 -400 -473 -307 1.000

NH,-N -806 -101 -123 .606 -097 -554 1.000

NO,-N+
NOs™-N

DIN 030 119 280 -072 -043 -549 218 .984 1.000
DIP -301 273 250 278 .092 -432 413 388 453 1.000

A77 140 309 -184 -.026 -462 .041 1.000

SiO,-Si -.395 343 402 411 217 -473 437 .208 281 316 1.000

Chl-a  -022 374 368 .080 .177 -323 .054 464 463 432 156 1.000

Tr:;‘csgar S130 275 -268 -098 -152 339 -269  -494 _530 -141 -016 -348 1.000

<Table 2> Eigenvalue and loading factor by the principal components analysis of the seawater in

2019~2020
1 2 3 4

SS -.845 132 -.008 .033

DIN 712 458 -.449 .069

DIP .670 -.052 -.095 286
NO,-N+NO;-N .629 592 -392 074
Si0;-Si .628 -.266 216 207
Chl-a .589 .343 .029 .088
Temp. -.365 .845 187 -207
DO 488 -.708 227 -.369
NH,-N .549 -.676 -372 -.015
DO(sat.) 357 .009 .697 -.534
Sal. 412 187 .645 .500

pH .543 405 555 -.088
Transparency -463 -.298 401 .638
Eigenvalues 3.404 3.180 1.980 1.731
of Variance % 26.186 24.465 15.232 13.316
Cumulative % 26.186 50.651 65.882 79.198
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[Fig. 3] Rotated factor loading for seawater variables at the study site of Maseo-myeon in Seocheon.
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