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Evaluation of Water Quality on the Upstreams of the

Soyanggang Dam by using Multivariate Analysis
ES CLE - 5 = 97

Chol, Han-Kyu  Baek, Hyo-Sun  Heo, Joon-Young

Abstract

The object of this study is to evaluate the factors affecting the water qualily and to
propose the influence of dominant factor quantitatively.

The correlation analysis was performed to know the correlationship among the water
quality items As a result of partial correlation analysts, it was shown that the water
quality items are affected by the rainfall item directly.

The factor analysis was performed to grasp some number of factors on each point for
deducing the items of similar variable characteristics. The four points were divided into
different factor groups. It was grasped that NIH3-N and NO3-N items have different
variable characteristics after comparing the items.

The Multiple regression analysis can decrease the number of observation. In the
deduced multiple regression formula, it was shown that the rate of T-N, NH3-N and

NO3-N in the independent variable tock about 60% among all the regression formulas
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A o8 A 0 o5 4 8 F o
I 2 HEd XE crsAaEA
BOD COD | TEMP SS T-N T-P | NHs-N | NOs-N| /% | 2%
BOD | Pearson Correlation 1 0.6208 | 07971 | 0559 | 0.8332 | 0.7426 | 08836 | 05770 | 04314 -0.1248
COD | Pearson Correlation 1 06416 | 0.8932 | 08974 | 08759 | 05186 | ~00815] 0.0954 | 00690
TEMP | Pearson Correlation 1 05441 | 08358 | 0.7871 | 0.8759 | 0.5585 | 03953 | -0.1574
SS | Pearson Correlation 1 0.8347 | 0.7670 | 0.4916 | 0.0245 | -00115 | -0.0255
TN | Pearson Correlation 1 0.9696 | 08186 | 03268 | -0.2991 | -0 1569
TP | Pearson Correlation 1 07819 | 0.2627 | -0.2726 | -0.1586
NH;-N | Pearson Correlation 1 0.7256 | -0.6872 | -0 1926
NO3~-N | Pearson Correlation 1 -0.7662 | -0.5486
4% | Pearson Correlation 1 0.3742
7} %% | Pearson Correlation 1
E3URE AIE SRMBEN O 57
BOD COD TEMP SS T-N T-P NH3;-N | NO3-N
BOD | Pearson Correlation 0.7367 0.7547 0.6165 0.8221 0.7249 08966 0.4951
COD | Pearson Correlation - B 0.7438 0.9001 0.9786 09466 0.8085 00029
TEMP | Pearson Correlation 4 + 0.5874 08192 0.7696 09109 0.4768
SS | Pearson Correlation - + + 08714 0.7944 0.6713 0.0159
TN | Pearson Correlation - + - + 0.9673 0.8945 0.1525
TP | Pearson Correlation - + + + - 0.8623 00660
NH;s-N | Pearson Correlation + r + 4 + + 0.5240
NO3-N | Pearson Correlation - + - - ~ ~ -
B4 23 AH CHEATE
BOD | COD | TEMP | SS T-N T-P | NHs-N| NOs-N e A
BOD | Pearson Correlation 1 0.8933 | 0.2862 | 08985 | 0.7042 | 0.8848 | 0.1699 | -0.0605 | 05202 | 0.6527
COD |Pearson Correlation 1 0.1990 | 09334 | 07031 | 0.9569 | 0.0915 | -00634 | 0.7381 | 08615
TEMP | Pearson Correlation 1 0.1178 | 05685 | 0.1933 | 00998 | 05691 | -0.2183 | -0 0150
SS | Pearson Correlation 1 06701 | 09322 | 0.0816 { -0.1930 | 0.6699 | 0.7341
TN |Pearson Correlation 1 0.6414 | 03084 | 05409 | 0.1382 | 0.4165
TP | Pearson Correlation 1 0.0546 | -0.1988 | 07784 | 0.7814
NH3-N | Pearson Correlation 1 0.2853 | -0.2936 | -0.1081
NO;-N |Pearson Correlation 1 ~0.4840 | -0.0945
#+% | Pearson Correlation 1 0.8246
7492 | Pearson Correlation 1
2588 1Y pEoned 3 52
BOD COD TEMP SS T-N T-P NH3-N NO3-N
BOD | Pearson Correlation 0.8694 04035 0.8347 0 6669 0.8748 0 3260 -0 0415
COD | Pearson Correlation - 0.4882 0.8730 0.8594 0.9326 0.4324 01525
TEMP | Pearson Correlation + + 0.2733 0.5703 0.5418 -0.0387 0.4770
SS | Pearson Correlation - - + 0.7271 0.8579 0.3261 -0 0905
TN | Pearson Correlation - + + + 0.8352 0 288(ﬁ 05562
TP | Pearson Correlation - - 4 - 4 0.4204 01134
NH;-N | Pearson Correlation - + - + - + 0.0246
NO;3-N | Pearson Correlation + 4 - + + | -
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T RANE ol 8d A%AY AT K9 G5 A}
#65UH NE cEATE
Bop | cop [TEMP] ss | T-N | P |NH-N|NON| %9 | #9%
BOD | Pcarson Correlation 1 0.9591 | 0.0931 | 09472 | 08798 | 09316 | 0.2417 | 01900 | 0.5060 | 07151
COD |[Pearson Correlation 1 0.1146 | 09753 | 09142 | 0.9427 | 0.2077 | 0.2446 | 06314 | 07331
TEMP | Pearson Correlation 1 00832 | 00897 | 0.1297 | -03576 | 0.2315 | -0.0571 | 00707
SS | Pearson Corrclation 1 09397 | 09819 | 01458 | 01368 | 06434 | 06939
TN [Pearson Correlation 1 0.9473 | 0.2301 | 03637 | 06995 | 0.7299
TP |Pearson Correlation 1 01670 | 0.1824 | 05581 | 0.7016
NH;z-N | Pearson Corrclation 1 04528 | -00608 | 0.3036
NOs-N | Pearson Correlation 1 0.1951 | 0.5787
%% |Pearson Correlation 1 0.4998
793 | Pearson Correlation 1
#7498 NE REARES 2 52
BOD COD TEMP SS T-N T-pP NHz;—N | NO3—N
BOD |Pearson Correlation 09289 00910 0.9138 07631 0 8548 0.1070 -0 3746
COD [Pearson Correlation - 01583 09405 0.7617 08712 0.1078 -0.2981
TEMP |Pearson Correlation - + 01125 01418 0 1587 -(0.4439 02232
SS  [Pearson Correlation - - + 08424 0.9715 0.0330 -04444
TN |Pearson Correlation - - + - 0 9055 0.1991 -0.0366
TP |Pearson Correlation - - + - - 0.0207 -0 3644
NH3z—N|Pearson Correlation - - - - - 0 3366
NO3z—N|Pearson Corrclation - - - - - -
X 8 CIEX XF cizaduEM
BOD | COD | TEMP | SS T-N | T-P |NH3»N|NOsN| &% | Z4%%
BOD | Pearson Correlation 1 0.9546 | 0.4648 | 08832 | 0.9178 | 0.9373 | 04370 | 07638 | 08920 | 0.9216
COD | Pearson Correlation 1 02768 | 09702 | 09810 | 09959 | 02763 | 07065 | 09280 | 0.9262
TEMP | Pearson Correlation 1 0.2244 | 02174 | 0.2552 | 01945 | 03016 | 0.2070 | 0.2350
55 Pearson Corrclation 1 0.9750 | 09672 | 01149 | 06527 | 08801 | 0.8408
TN | Pearson Correlation 1 09764 | 02684 | 0.7044 | 08770 | 0.8739
TP Pearson Correlation 1 02440 | 0.6877 | 0.9278 | 0.9202
NH3-N | Pearson Correlation 1 06690 | 03619 | 04684
NO;-N | Pearson Correlation 1 0.7611 | 07457
% | Pearson Correlation 1 09753
7+$-% | Pearson Correlation 1
9 oISH AF REABEM U 5
BOD COD TEMP SS T-N T-P NHs-N NOs-N
BOD |Pearson Correlation 07457 0.6559 0.6381 06303 0.6546 -0 0207 0.3126
COD  |Pearson Correlation - 0.2022 0.9555 0.9339 0.9713 -0 3942 -0 0057
TEMP [Pearson Correlation - - 0.1198 0.0508 0.1487 0.0552 0.2262
5SS {Pearson Correlation - - - 09476 09104 -0 4486 -0 0528
TN [|Pearson Correlation - - - - 09046 -0.2544 0.1160
TP |Pearson Correlation - - - - -0.4530 -0 0820
NH;s-N |Pearson Correlation - - - - - 07704
NOz-N |Pearson Corrclation - - - - - - 3
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A7 Age] 2ALS A afghel 1o
1ak5 dAdssld, 2 Aol id THg& 2
&2 ® 10 ~ 139} vEdidth #E 10 ~ 139]
A HE A B w7 dwheS deidE
Frhgkel WA AdE Add 24, 9%, 9

BAd AFodNE Ai&deAsst 4xzRg &
e ek}l Qxel diEoe] g2 Frlgho] £
AAaES Adagey, ddd AAEF AEA
Ao A A 5 20E, 54, 98 AF4
Ae AAe F& INE ARGl I Zleoz
basezi=0

109 UEH X4y xRS A3E 29,
A8l Ay 2Afeln, B4 FARE] FLYE e

ze] AF7E 3ME
, o= BOD, COD, SS,
T-N, T-P, 8, ¢ 429028 TEMP,
NHz-No] gAazfem, A3AAzFNE NOs-N

12 938 A"E AR F71 342 A1aA
6] BOD, COD, TEMP, SS, T-N, T-P, #1291
A2E9 NHs-N, NOs-N, Z9-3-Ze] #3314}
agdE FHgEe xgHAG
% 13 9FH AR A& Aagw 270 A1
A1g6]= BOD, COD, TEMP, SS, T-N, T-P,
NOs-N, %, ZA$FEEe] ARMA2FA=
NHz-N d&o] ZggHATh 47AH EF fFAS
e AUE FEE BOD, COD, T-N,

0.2068
09535
0.6984
0.9769 )
0.0608 11-0.3329
-0.0047 @Bﬁﬁl
0.7509 |-0. -0.0611
0.8482 | -0.2204/E0:9085 ¢ 0.4345
55077 | 2.4252 | 6.2550 1.4766
55 0771 | 79.3287| 62.5505 | 83.6695 | 98.4358
12 Y A® IR

BRI AEHTASE
SIAHL [ 1A2 1 Q1 A3] 1AM | 91 A2 | 143
09398 | -0.0800 | 00853 35| 00062 | -0 0954
0.9710 | -00992 | -0.0508 0.1227
0.1011 | -0.3700 | 08735 -0.5655
0.9657 | -0.1884 | -0.1241 01318
0.9687 | ~0.0245 | -00112 03373
0.9549 | -01521 | -0.0598 00768
0.2601 | 0.8611 | 02062 = 04583
03677 | 06553 | 05839 4
06816 | ~-01893 | -01225
0.8207 | 02728 | 01845
59602 | 14935 | 12245
596016 | 745362 | 86 7810 806782 | 958209
E 13 928 NE 1R Bl g

e sAs

Q1A Q1212

BOD 0.9253 | -0.1720
COD 0.9164 | 0.3309
Temp. 0.8734 | -0.2466
sS 0.8465 | 0.1315
T-N 09837 | 0.0211
T-P 0.9630 | 0.1774
NH3-N -0 8261 | -0.3038

0.2656 | -0.9258
-0.4842 | 07461
3% | -0.2351 0.1988 | 0.6270
A | 59803 6.0974 | 2.1482
74k || 59.8033 | 83.0662 || 60.9744 | 82.4566

-0.4739 |

-0.0199

. 0.3467
74142 | 1.2299 14088
74.1420 | 86.4414 98.2185
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Age) % AFHe] T FAYRES deofa, h EEEER R
sk AYEER BANES ANAS A =
B e P T-P= (L119E-03) + (3.086E-03) 0982
Uo7} 2d GBS FEwWsm vy o ¢ GRS . COD+ (3832E-02) - (T-N) +
& sRuse WAsAt SYase Ad 3 (BTE02) - (NOsN) + (6839
529 fo5E sobael folwrt 0050144 7 5 E-05) - Q
2o wAEn GRAARMS QA S9x A | NHsN - (LO9TE-02) + 0319 ) 5ag
b 0.060) 4l Agele AN} m4AE RS T-P+(-88R-05) - Q
o glol 237k 5%0ldE Hustrg FEWF NOs-N = 0179 + (4.68E-02) - 0,569
e gFol Fofnste] wiAs ik TEMP
G GFE3 AN B 149 AA B, BOD= 0511 + (8296E-02) - COD 0.968
515121 _ +(-1.2E-03) - Q
AAAE A QDY = XE A+ e elH, COD= 3234 + 2665- BOD +|0.994
(547E-02) - SS +(-1611) -
A7]A, X : EYWF (T-N) + (-15139) - (T-P)+ 6.37
8 AAAF 5+ (NOz=N) 008
e #AA SS= 25826 + 11489-COD +|
7 AR 49 AaAsE B Al £ 473.872 - (T-P)+(-75.468) -
A, egd Mol @ AL Azt BF (NOs-N) = 0214 - 7% 0.985
0766 ~ 0999 olmE A9 guye dm 2 | T-N= -0123 + 4409 - (T-P)+ 1.03
2 9t} W1 6 (NOsN) + (3649E-03) - Q@  0.99%
A | T-P= (-11E-02) + (-88E-03)-
COD+(1.21E-03) - SS + (6.31E-
02) - (T-N) + (-5.3E-04) - Q
E 14 XHY obE sy NH3-N =(1672E-02) + (-2.0E-03 0.656
3 ) - TEMP+(3.729E-02) -
A 53 2 R (NOs~N)
- ] NOsN = 0380 + (5488E-02) - |0.926
BOD= 0734 + 37503 - (NHs"N) |1 00, COD+ (cAOB-08) - S5+
COD= 0876 + 6402 - (T-N) - 6.85/0.990 0.293 - (T-N) + (2.984E-03) -
4+ (NOs=N) + (467E-03) - Q Zroa
SS= -17.151 +10.539 - COD 0,293 | | BOD= (-478-02) + 0.109 - COD +|ggg9
j T-N= 1152 + 0274 - BOD +(315 | o0r (355E-02) - TEMP + 6.71 -
< E-03) - SS + 4123 - SS (NHsN)
A rp= 0181 + 0142 - (T-N) 0970 COD= 0743 + 2.256-DBOD +0.999
NHyN = (41E-02) + (9.354E-0(0.980 (-5.7E-02) - TEMP + (1.04F
3) - BOD+(3.2215-03) - Q ~03) - S5+15551 « (T-P)
+ (-2.9E-05) - TEMP , | SS= 853+ 0087 (TN 0992
|| NOsN= 1616+(-6.9E-04) - Q Tfa N (0127;69'_4; O INHN)
BOD= 0554 + (1246E-02) - SS  |0.898 ] 0.981
COD= -108 + 62966 (T-P) +0.986 4| T-N= 0628 + 0.258 - COD 0.996
(B.IE-02) - (TN + 16+ 2 T-P= (-51E-02) + (3493E-02) -
5 . cop
] e NH3;-N = (-2.2E-02) + (-27E-0|g898
7 | S8= -10424 + 6.268 - COD 10933 4) - SS + (2441E-02) - (T-N)
ToN= (60E-02) =+ (BI6E02) -, g, +(3.259E-02) - (NOs-N)
COD+(922E-03) » SS +1.003 NOsN = 0201 + 0.341 - BOD|0.850
. (NOS“N)*‘(*I 0E-02) - %L‘?"ﬂ +10.023 - (N[{:FN,)
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