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Environmental Evaluation of Pyropia Aquaculture Farm off Imja island in
Shinan on the Southwest coast of Korea by Multivariate Analysis
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Abstract

For the data-based Pyropia cultivation further, we analysed the environmental data using a multivariate
analysis of a Pyropia aquaculture farm off Imja island in Shinan, Jeollanam-do, Korea, from September
2019 to March 2020 for the first time. The pairwise simple correlation matrix among 13 seawater
environmental variables was shown. The first three principal components explained 76% of the total sample
variance. The first principal component(zl) showed the freshwater inflow and/or precipitation, the z2 related
to nutrients, and the z3 eutrophication.
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[Fig. 1] Map showing the study site of Imja-myeon
in Shinan, Korea.
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[Fig.

2] Change of environmental variables at the study site of Imja-myeon

September 2019 to March 2020.
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<Table 1> Correlation matrix among 13 seawater variables at the study site of Imja-myeon in Shinan,
Korea in 2019~2020
DO . NO, N+ . . Trans
Temp.  Sal. pH DO (sat) SS  NH;'-N NO:-N DIN DIP  SiO,-Si Chl-a parency
Temp. 1.000
Sal. -925 1000
pH 46 027 100
DO -89 805 .08 1000
DO(sat.) 1% 118 -l11 580 1.000
SS g4 =710 -413 =715 -108 0 1.000
NH,'-N 04 o -2 AR 28 (1) 1.000
NO, N+
NO:-N 463 -538 404 -411  -023 190 240 1.000
DIN 458 -529 389 -400 -012 .191 285 999 1.000
DIP -631 563 461 708 318 -700 .10l 118 122 100
SiO-Si W77 067 623 144 -036 -349 046 550 545 6690 1000
Chl-a -431 297 087 506 209 -497  -027 -.069 -070 577 267 1.000
Transparency  -444 387 .04 553 385 -304 051 -032 -029 572 299 482 1.000
<Table 2> FEigenvalue and loading factor by the principal components analysis of the seawater in
2019~2020
1 2 3
DO 943 -109 206
Temp. -926 .160 A28
Sal. 858 -277 -111
SS -835 -137 306
DIP 812 4% 020
Chl-a 614 178 094
Transparency 614 177 354
NO,-N+NO;-N -367 889 146
DIN -362 886 177
Si0,-Si 305 831 -178
pH 211 003 -528
DO(sat.) 368 024 697
NH,'-N 014 An 681
Figenvalues 5.081 3.173 1.664
of Variance % 39.082 24.406 12.799
Cumulative % 39.082 63.488 76.287
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[Fig. 3] Rotated factor loading for seawater
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