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68 3RS SR10% 1 D (1982)

EINDOATHEN D> A~MDISHE TH B, 24 & LTS & ¢ LA/ EREEE L b,
m?-pH DO (BHFMFERE) - BOD UEMLSEMMBRERE - COD (L¥mikFse
RED - SS (GREWER) ©6ZERE L,

AW s SV MG 1 1L oSG T i fa LT % DT F DRI H O b
D, Ficl BCEEL EIE TV & SIS, b N RIBEO AT
DEER Ulc, KIRE 2 TLZE OIMGE RS O R O 4R OSFHECUH Ui,

JEL

m @& #w B &
IRHT L P8 O— AHEDMT - RSRAI I O F DR B U CRMZE D RE T 2
T EREA, FELATNRE S Z SRR LIS, B & o CHBIS T - s
U]ﬁi SO AFT P EIT - 72,
DAL OFAEF ST RTRY R T O VR T e 5 A B L, KT -5 - 2
—3FALD U E— by F LD B R ATE &L//—YM LTHT 272,

NV #REIUERE

1 kEBE

éEﬁWQEimfﬁvl“DL\*C’7ﬁ>fEP30>ZKif”*W%0>’7;kﬂﬁ < SR NME - PSSR - RS R L O
A RS T, 13HLEOMEE TG Licb o (BUF Total EE) DLk Rm@ i
LEROWL Th %,

e ARENEES (MRN485E 4 5 ~55%E3 A1)

A pH Soet | CRen Coen Sme/l
i N 29.5 8.0 17.3 23.6 41.5 1468. 1
£ A N ] ~1.0 6.0 5.8 0.1 0.2 0.0
S S | 12.54 7.06 10.66 1.26 2.13 9.18
o R/ oE 6.91 0.25 1.70 1.63 2.39 25.32
TR % 55.1 3.5 15.9 129.4 112.2 258.1

ChIE5EBOD - CODB LUS SOZMAAE L, BODIXTHO LbE P
C BB ELITREL, COD - S S LI Ll (A~DIbiD TIRCZEm kT
H%o

2 BRIISHE LUBERIOEH

FMEH BV B FHENTO T H BB REE R b, KRR IO DOBL T,
MARDBFIL N LLEWE TIE - & 0 U120 B OFE IS0 2 i, @SSO NRE
Wi (B &L CARHBIGR IV RDI-arr 275 AORIENIEEICNE L, £k
BHIFRKOBEIEN TN D, ZOFIHLOMN L ORI DT OB DR R T b 5o
B, ¥FRBODROWTIE, A-B-1 K- MAEXoWEae, SSKEOWTIK - L



i e HE e L o AYE PR o SRR IR (D 69

0 2 ¥ C127e B o FHNES D bivie,

b Qe %%Mkﬁwﬂ@@ﬁrxy*&ét@m¢WAmwﬁotw% KB LODO
DT LT D80~90% L EMTIZT) TH B & & AV Uiz, AR &M A 5oL
f@ﬁ%%@ﬁm%&ﬂ#ét&k,mmw&w@% EECAREHE & BIGESEEE & OO AEER R
s sRdic, FORHEpH K oWTE, AMEN D ¥ TR IEOMBIR, HAE CllfaoH
BISRD Bivic, £ OLOZERIT DT B2 7RI bluvied o feds, Ll LU
T T OHEFTAS, P CHEIE R OMET M S,

%“Mmmcura%ﬂ&m@>ﬁa SEAE T A TS < b, WRBIPESHLERE LR H

TEEHRER R L, FRI% o OFMHEECH » 2Bl (UFEIERFI L) &k,
C®%E%ﬂwxnva TR A OB I E & ATV B E S D ERET B icdic
MHRE A AT 2 oo F OFEFMEBIEI T T TH 5 12D RN PE D R & s s b
ST T =D L DI WT L, ) ORER L RO RBHATLIRD bhiod - T,
o TIBIERFCIREREESMIE S e 2 E DN S huie,

3 BESW
BRI THEIBE R Es X OB (R A sk, Total I oW TOREREZH 2R ICRL
too T X B EHBIMRE, EHBEEE E LieKE—D O fain, BOD—CODH® X

Hrzde BB OBR BT A (BLRY, Total)

| &t | »u | DO |BOD|COD] 85

K \ 0.20 |—0.89%% 0.01 0.10 0.03
pH 0.07 | ™ [-0.19 |~0.06 |-0.10 |—0.08 A
1
DO |~0.89%—0.03 | . |—0.07 |~0.16 |—0.08 [%
, %
BOD |~0.11 | 0.04 [—0.06 | ™| 0.76"{ 0.04 #

COD | 0.06 |=0.09 [—0.02 | 0.81% ™| 0.41%
SS  |-0.09 |-0.02 |—0.08 |—0.46% 0580 T~

B R LA

B33 MBS FR BT 4 (BiERSY, Total)

™ | xm | »pu | po |BOoD|CoD]| SS

A \ 0.05 |—0.34*" 0.15 | 0.21 | 0.02
PH | 0.05 | S |-0.04 |-0.06 |~0.11 |-0.07
i

DO |~0.84% 0. 04 \—0.28’*“*‘——0.16 —0.08 [
BOD | 0.15 [—0.06 (—0.28% | 0.80% 0.10

COD | 0.21 [=0.11 |~0.16 | 0.80% ™| 0.33%*
Ss 0.02 |—0.07 |~0.08 | 0.10 | 0.38%

HIBYFA 1 G0




70 B RE AT 1905 1% (1982)
Ak B oE 1) &S E(E C OPIL BB SR
E i R i B IE F 7
i o
RS 1 2 3 1 2 3 4
2 2.341 1.77] 1.06 1.86 1.26 1.21 0.83
A B w s 39 29 18 31 21 20 14
% (68) | (86) (2) | (72) | (66
2 2.33 1.80 | 1.00| 2.02] 1.24| 1.14| 0.79
B & i e 39 30 16 34 20 19 13
% ®9) | 85 (G4 | 73 | @6
2 2.24 | 1.76 1.03 1.99 1.26| 1.09] 0.79
C b JIi 1% , 37 30 17 33 21 18 14
% 67 | 68 (54) | (72) | (86)
2 2.32| 1.82] 1.08| 207 1.44 | 1.19| 0.70
D = by 1 39 30 18 34 25 19 12
% 69) | (87 (59) | (78) | (90)
2 1,94 1.26| 0.97 1.94 | 1.28 1.00| 0.76
E # &5 % & , 32 21 17 32 22 16 13
0 (53) (70) (54) (70) (83)
2 2.13 1.45 | 1.04| 1.90| 1.25 1.06 | 0.85
F o3 Wl & & 36 24 17 32 20 18 14
% 60) | D (52) | 0 | (84
2 2.20 1.76 1.04 | 1.89 1.39| 0.99| 0.66
G K i 1 , 37 29 17 31 24 16 11
% 66) | (83) (65) | (71 | (82
2 2.22| 1.51 0.96 1.67 | 1.48 1.10 | 0.77
H RWEY 37 25 16 28 24 19 13
% (62) (78) (52) 71 8
2 2.21 1.82 1.11 1.96 1.43 1.03| 0.69
I % B K , 37 30 19 33 23 18 11
% (67) (86) (56) (74) (85)
2 2.27 1.84 1.02] 1.84| 1.61 1.00 | 0.81
J % A . 38 30 18 30 27 17 14
% (68) | (86) 7 | (4 | (88
2 2.22 | 1.89 1.05 1.96 1.86 | 0.91 0.71
K G " 37 31 18 32 32 15 12
% (68) (86) (64) 79 (oD
2 2.37 1.67 1.26 | 2.59 1.50 | 0.97 ] 0.60
L EERIERIA @ 5 40 27 21 43 25 16 10
% (67) (88) (68) (84) (94)
2 2.18 1.50 | 1.08 1.88 1.39 ] 0.94] 0.84
M g = . 36 25 18 31 23 16 14
% 61 | (79 GH | @) | 6D
2 2.10 | 1.81 0.98 | 2.17] 1.20] 0.92| 0.8
Total ) 35 30 17 36 20 16 14
% 65 | (82) (56) | (72) | (86)




g e ¥k e b« AL FNDKE OGP () 71
sk ERHOEES2 + A (ERFD
i p=3 LR KR pH DO BOD cCOD $S

1 0.609 0.351 | —0.615| —0.286 0.171 0.126

A F; W 1B 2 —~0.131 | —0.112 0. 081 0.123 0.684 0.693
3 0.018 0.654 0. 035 0.754 0.014 | —0.043

1 0.623 0.374 1 —0.620 | —0.285 0. 061 0.043

B 5 M i 2 —0.026 | —0.146 | —0.031 0. 074 0.699 0. 695
3 0.016 0.579 | —0.001 0.811 0.074 | —0.038

1 0.629 0.411 | —0.630 | —0.069 0.161 0. 084

c A J B 2 —0.090 | —0.212 0.028 0. 087 0.681 0.689
3 —0. 032 0.201 0. 057 0.949 0.054 | —0.090

1 0.565 0.380 | —0.582 0.158 0.339 0. 239

D = #® 2 —0.302 | —0.210 0. 244 0. 294 0.598 0.601
3 0.192 1 —0.483 | —0.173 | —0.775 0.070 0.307

1 0.655 | —0.070 | —0.630 0.114 0.307 0.249

E % & # & 2 0. 046 0. 602 0.308 0. 642 0.184 0.307
3 —0.319 | —0.547 0.174 0.168 0.716 0.166

1 —0.622 | —0.188 0.580 | —0.057 | —0.373 | =—0.314

F ogF 1 & & 2 —0.301 0.366 0.413 0.295 0.425 0.581
3 0.044 | —0.591 0.013 0.717 0.306 | —0.202

1 0. 652 0.305| —0.649 | —0.225 0.019 0.097

G & W B 2 0.047 | —0.469 | —0.032| =—0.076 0. 592 0.649
3 0. 067 0.323 | —0.071 0.861 0.380 | —0.021

1 0.636 | —0.196 | —0.610 | —0.294| —0.268 0.162

H XlmE o 2 —0.02 —0.468 | —0.063 0.239 0. 588 0.612
3 0.256 0.409 | —0.357 0.757 0.177 | —0.188

1 0.616 0.355{ —0.601 | —0.201} —0.201| —0.092

I % I Kk 1% 2 —0.228 0.337 0.252 0.016 | —0.580 | —0.658
3 0.098 0.470 | —0.101 0.785 0.356 | —0.126

1 0.627 0.397 | —0.610 | —0.260 | —0.089 | —0.048

J % ¥4 2 0.171 | —0.273 | —0.189 0.100 0.633 0.671
3 0.040 0.444 | —0.047 0.834 0.251 | —0.204

1 0.627 0.346 | —0.617 | —0.266 | —0.174{ —0.076

K FE) 2 —0.207 0.306 0.229 | —0.036 | —0.596 | —0.674
3 0.068 0.514 | —0.055 0.804 0.272 1 —0.090

ORI 1 0.438 | —0.021 | —0.537 0. 449 0. 466 0.315

L & {5& )]\‘ A 2 —0.543 | —0.332 0.392 0.479 0.454 0.053
3 —0.051 0.689 | —0.005 0. 256 0.251 ] —0.628

1 0. 620 0.294 | —0.586| —0.389 | —0.185| —0.010

M K =l 2 0.189 | —0.288 | —0.324 0.262 0.616 0.573
3 —0.092 { —0.521 0.118 | —0.544 | —0.392 0. 506

1 0. 537 0.132 | —0.565 0.352 0. 446 0. 227

Total 2 ~0.405 | —0.341 0.363 0.491 0.522 0.273

3 0.068 | —0.357 | —0.070 | —0.497 | —0.071 0.781




EMAEBFEMIEE  H1955 1% (1982)

e ERIOMH~ b (BFLERTD

biiA pt S i) PH DO BOD cCOD SS
1 0.115 | —0.002 | ~0.332 0.042 0.665 0.658
wow s 2 —0.246 0. 508 0.300 0.749 0.152 0.089
e i 3 0.603 0.553 | —0.509 0.082 | —0.143 | —0.211
4 —0.724 0.422 | —0.421 | —0.336 | —0.081 | —0.024
1 0.203 | —0.034 ]| —0.393 0.049 0.631 0.634
E o s 2 —0.389 0.479 0.323 0.681 0.199 0.101
w 3 ~0.610 | —0.570 0.398 | —0.229 0.199 0.231
4 —0.428 0.626 | —0.177 | —0.614 | —0.017 0.126
1 0.122 | —0.106 | —0.316 0.053 0.667 0.653
F T 2 0.671 0.540 | —0.468 0.051 | —0.122 | —0.144
i 3 —0.194 0. 446 0.276 0.820 0.081 0. 092
4 —0.224 0.686 0.308 | —0.567 0.135 0.211
1 —0.025 0.096 | —0.128 0.305 0. 660 0. 644
= n i 2 0.690 0.324 | —0.627 | —0.079 | —0.090 | —0.104
=0k 3 ~0. 241 0. 664 0.057 0.647 | —0.166 | —0.226
4 —0.128 | —0.632 | —0.484 0.542 | —0.132 | —0.196
1 0.285 | —0.524 | —0.640 | —0.377 0.189 | —0.238
” 7 2 0. 550 0.078 0.032 0. 258 0.623 0. 486
G - 3 0. 266 0.145 0.050 | —0.647 | —0.421 0.557
4 —0.407 | —0.657 | —0.033 0.246 | —0.105 0.574
1 0.154 | —0.417 | —0.504 | —0.225| —0.406 | —0.578
TR 2 0.763 0.143 | —0.416 0.175 0.431 0.091
v 3 —0.163 | —0.429 0.100 0.773 0.282 | —0.320
4 0.083 0.647 | —0.030 0.481 | —0.538 | —0.229
1 0.246 0.553 | —0.361 0.218 | —0.396 | —0.546
5w s 2 0.520 0.021 | —0.530 0. 260 0.518 0. 334
N i 3 ~0.469 | —0.083 0.052 0.852 0.175 | —0.117
4 —0.594 0.559 | —0.293 | —0.318 0.374 0. 094
1 0.626 0.024 | —0.683 0.358 0.092 | —0.062
S E T 2 0.041 0.588 0.013| —0.060 | —0.516 | —0.624
RESUHE 3 —0. 387 0.183 0.104 0. 686 0.485 | —0.314
4 0.086 0.702 | —0.053 | —0.388 0.527 0.262
1 0. 255 0.498 | —0.310 0.175 | —0.463 | —0.589
5o ki 2 0. 598 0.015 | —0.580 0.173 0. 448 0.276
L g 3 —0.308 0.151 0.147 0.883 0.282 | —0.043
4 0.047 0.823 0.331 | —0.264 0.301 0.227
1 —0.248 0.367 0.171 | —0.179 | —0.585 | —0.632
. i 2 0.578 0.386 | —0.624 0.274 | —0.024| —0.228
A2 - 3 —0.381 0.183 0.179 0. 834 0.256 | —0.170
4 0.072 0.743 0.318 | —0.314 0.472 0.142
1 0.353 | —0.208 | —0.349 0.303 0.598 0.511
. 2 0.481 0.481 | —0.548 0.167 | —0.153 | —0.430
e 3 —0.416 0.185 0.115 0.881 | —0.023 | —0.055
4 —0.192 0.781 0.177 | —0.256 0. 480 0.162
1 —0.249 | —0.022 0.53 | —0.571| —~0.549 | —0.151
fh B I K 2 0.428 0.654 | —0.212 | —0.144 | —0.124 | —0.555
I A T 3 —0.702 0. 242 0.186 0.272 0.330 | —0.474
4 —0.244 0.704 | 0.010 0.016 | —0.105 0.658
1 0.313 0.378 0.189 | —0.408 | —0.582 | —0.454
. - 2 —~0.458 | —0.419 0.644 | —0.298 | —0.269 0.918
: / 3 0.328 | —0.005| —0.257 | —0.613 0. 007 0.671
4 0.576 | —0.645 | —0.010 0.347 | —0.361 0.030
1 0.296 | —0.074 | —0.381 0.570 0.611 0.252
Total 2 ~0.548 | —0.523 0.455 0.123 0.207 0. 400
3 —0.228 0.802 0.149 0.005 0.088 0.524
4 0.405 | —0.271 | —0.204 | —0.475 | —0.193 0.677




g e W N e ATD  EICE o R BRI 73
BT WOF A W (BERID
b J=d TES | K R pH DO BOD cCOD Ss
1 0.157 0.002 | —0.452 | —0.057 0.907 0. 896
A B 2 —0.276 0. 569 0. 336 0.839 0.170 0.100
" 3 0. 664 0.608 | —0.560 0.090 | —0.158 | —0.232
4 ~0. 660 0.385 | —0.384 1 —0.307 | —0.074| —0.022
1 0.288 | —0.050 | —0.559 0. 069 0. 897 0. 901
B 5 I 4 2 ~0. 434 0.535 0. 361 0. 760 0.222 0.113
il 3 —0.650 | —0.607 0.425 | —0.244 0.214 0. 246
4 ~0.380 0.557 | —0.157 | —0.546 | —0.015 0.112
1 0.172 | —0.150 | —0.445 0.075 0.941 0.922
c Al i 2 0.752 0.606 | —0.521 0.057 | —0.136 | —0.161
" 3 ~0.202 0.466 0.289 0.858 0.085 0.096
4 —0. 200 0. 612 0.275 | —0.505 0.121 0.188
1 —0.036 0.138 | —0.314 0. 440 0.950 0.926
D = @i 2 0.831 0.390 | —0.754 ] —0.095| —0.108 | —0.126
= i 3 —0.264 0.725 0.063 0.706 | —0.181 | —0.247
4 ~0.107 | —0.530 | —0.406 0.454 | —0.111| —0.164
1 0.398 | —0.730 | —0.892 | —0.526 0.263 | —0.332
E ¥ & & 4 2 0.621 0.089 0.036 0.292 0.705 0.549
H 3 0. 266 0. 144 0.050 | —0.646 | —0.420 0. 556
4 ~0.354 | —0.571 | —0.029 0.214 | —0.092 0.499
1 0.212 | —0.574 | —0.694| —0.311] —0.559 —0.796
F o3 i 4 - 2 0.853 0.160 | —0.465 0.195 0.482 0.102
v 3 —0.168 | —0.440 0.102 0.794 0.289 | —0.329
4 0.077 0.599 | —0.028 0.445 | —0.497 | —0.212
1 0. 339 0.760 | —0.497 0.299 | —0.544 | —0.751
G & w4 2 0.614 0.024 | —0.625 0. 307 0.611 0. 394
i 3 —0.468 | —0.082 0.052 0. 850 0.175 | —0.117
4 —0. 481 0.453 | —0.238 | —0.258 0. 303 0. 076
1 0.810 0.031 | —0.884 0. 463 0.118 | —0.080
H &0 W% T 2 0. 050 0.709 0.016 | —0.073 | —0.628 | —0.760
Al 3 ~0.407 0.197 0.109 0.720 0.509 | —0.330
4 0.076 0.616 | —0.047 | —0.341 0. 463 0. 230
1 0. 357 0.696 | —0.434 0.244 | —0.648 | —0.824
I % W ok i 2 0.715 0.018 | —0.694 0. 207 0.536 0. 330
=~ = n 3 ~0.314 0.153 0.149 0.898 0.286 | —0.043
4 0.039 0. 684 0.275 | —0.220 0. 250 0.189
1 —0.336 0. 497 0.232 | —0.243| —0.793 | —0.857
5 s 1 2 0.732 0.489 | —0.791 0.347 | —0.030 | —0.289
A " 3 —0.381 0.183 0.179 0.834 0.256 | —0.170
4 0. 064 0. 668 0.286 | —0.282 0. 424 0.127
1 0.495 | —0.292 | —0.489 0. 425 0.838 0.717
K e 2 0. 656 0.657 | —0.748 0.228 | —0.209 | —0.586
! 3 —0.397 0.177 0.110 0.842 | —0.022 | —0.053
4 —0.162 0. 657 0.149 | —0.215 0. 404 0.136
1 ~0.402 | —0.035 0.864 | —0.920| —0.884| —0.244
[ WL IS 2 0.524 0.800 | —0.259 | —0.176 | —0.152 | —0.679
A 1 3 —0.692 0. 239 0.183 0. 269 0.334 | —0.468
4 ~0.189 0.545 0. 008 0.012 | —0.081 0. 509
1 0. 454 0.518 0.259 | —0.560 | —0.798 | ~—0.623
Mo = 2 —0.540 | —0.494 0.758 | —0.351 | —0.317 0,233
g 3 0.318 | —0.005| —0.248 | —0.593 0. 007 0. 648
4 0.528 | —0.591 | —0.009 0.318 | —0.331 0.028
1 0.436 | —0.108 | —0.562 0. 840 0. 900 0.372
Total 2 —0.602 | —0.574 0. 500 0.135 0. 227 0. 440
3 —0.218 0.769 0.142 | —0.005 0. 084 0. 502
4 0.382 | —0.256 | —0.192 | —0.448 | —0.182 0.639




(EMRELEEHINIE BI04 195 (1982)

# 8% [MEHONT-AME (EIERFD

it A FHT | & M pH DO BOD | coD SSs
1 ~0.005| —0.018| —0.072| —0.012| 0.456 | 0.924
A G 2 0.024 | 0.990 | —0.061| 0.125| —0.010| —0.021
G 3 0.994 |  0.025| —0.107 | —0.019| 0.020| —0.008
1 0.019 | —0.124 | —0.091 | —0.987 | —0.052|  0.021
1 0.082| —0.028| —0.163| 0.048 | 0.941| 0.947
B E B i 2 —0.018 | 0.103| 0.044| o0.992| o0.102| —0.028
5 & 3 —0.989 | —0.006 | 0.151| 0.018 | —0.035| —0.019
1 0.005 | 0.994 | —0.013| 0.104 | —0.023 | ~—0.020
1 0.022 | —0.064| —0.120| 0.038 | 0.949| 0.964
c o s 2 0.990 |  0.067 | —0.121 | —0.013| 0.019| 0.016
& 3 —~0.013| 0.060| 0.022| 0.997 | 0.041 | 0.016
1 0.068 | 0.994 | —0.017 | 0.060 | —0.060 | —0.036
1 —0.035 | —0.000| —0.097 | o0.126| 0.967| 0.977
D = m 2 0.971| 0.056 | —0.206| —0.100| —0.007 | —0.038
E 3 0.050 | 0.988 | —0.064 | 0.131 | —0.002| —0.008
1 —0.102| 0.126| —0.044 | 0.977 | 0.138 | 0.042
1 0.046 | —0.964 | —0.306| —0.063 | 0.026| —o0.060
E B & & A 2 0.985 | —0.047 | —0.126 | —0.044 | 0.110| 0.061
2 3 0.044 | —0.063 | —0.220 | —0.980 | —0.068 | —0.019
4 0.061| 0.062| 0.152| 0.018| 0.035| 0.989
1 —0.031 | —0.978 | —0.091 | —0.041| —0.018| —0.209
- . 2 0.983 | 0.031 | —0.185| —0.00L | 0.065| —0.022
L 3 —0.001 0.043 0.077 0.990 0.119 | —0.028
4 —0.063 | —0.017 | —0.065| —0.112| —0.971 | —0.205
1 —0.023| 0.107| 0.020 | —0.042| —0.967 | —o0.241
¢ & W s 2 0.984 | 0.,088| —0.166| 0.006 | 0.024|  0.001
i 3 0.006 | 0.047 | —0.094 | 0.992 | 0.044 | —0.081
4 0.081 |  0.961| —0.120| 0.044 | —0.105 | —0.204
1 0.951 | 0.010| —0.313] 0.032| —0.043| 0.021
e e 2 —0.024 | 0.160 | —0.027 |  0.063 | —0.116 | —0.977
H Rdge T 3 0.032| —0.004| —0.122| 0.987 | 0.100 | —0.065
1 0.012 |  0.985 | 0.004| —0.003| —0.066| —0.164
1 0.007 | 0.101| 0.020| —0.053 | —0.949| —o0.331
L o® o 2 0.224| 0.070| —0.968 | 0.046 | 0.024| —0.082
e fi 3 0.005| 0.074| —0.050 | 0.992| 0.065| —0.093
4 0.081 | 0.970 | —0.070 | 0.069 | —0.103| —0.211
2 —0.041| 0.038] 0.030| —0.101 | —0.951| —0.339
_— " 1 0.263 | 0,024 | —0.960 | 0.084 | 0.034 | —0.042
Az i 3 0.026| 0.009| —0.092| 0.991| 0.118 | —0.034
4 0.075 |  0.975| —0.025| 0.009 | —0.036| —0.264
1 0.085 | —0.063| —0.000| 0.083| 0.933| 0.420
K - 2 0.942 | 0.057 | —0.364 | 0.030| 0.095| —0.012
f 3 0.020 | 0.022| —0.149| 0.988| 0.097 |  0.049
4 0.057 |  0.973 | —0.107 | 0.019| —0.059 | —0.276
) 1 —0.037 | 0.021| 0.481 | —0.928| —0.971 | —0.095
LB I K 2 0.010 | 0.188 | 0.053| —0.124 | —0.034| —0.977
A N 3 ~0.978 | —0.086| 0.357 | —0.026| —0.043|  0.007
1 0.084 | 0.976| —0.106| —0.012| —0.028| —0.187
1 0.003| 0.095| 0.069| —0.974| —0.230| 0.020
o _ 2 —0.977 | —0.127| 0.105| 0.008 | 0.148 |  0.050
2 J 3 — 0,050 | —0.162| —0.006| —0.020| 0.213| 0.967
4 —0.126 | —0.973 | 0.040 | 0.095| 0.002| 0.166
1 0.089 | —0.046 | —0.159 | 0.974| 0.868 | 0.106
Total 2 —0.982 | —0.026| 0.170 | —0.047 | —0.112| —0.003
3 0.027 | 0,998 | —0.025| —0.020| —0.064 | —0.035
4 0.004 | —0.034 | —0.022| 0,00l | 0.226| 0.993
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Statistical Studies of River Water Quality (3)
Application of Multivariate Date Analysis for Water Qualities of Kiso River

By Tsutomu NAKAJI, Kazuyuki Minaro, Yoshitaka Koike
and Ryozo IRIYE
Laboratory of Environmental Conservation Chemistry,

Fac, Agric., Shinshu Univ.

Summary

We tried to know the characteristics of the water quality and its variation in
Kiso river with time series analysis, correlation analysis, principal component ana-
lysis and factor analysis. The value from the survey of the water quality of the
public water area in Nagano, Gifu and Aichi prefecture from 1973 to 1979 were
used and water temperature, pH, DO, BOD, COD and SS were employed as the
numerical variables. The following items were summarized:

1. To remove the seasonal variation in regard to water temperature and DO,
which were recognized as a twelve month-cycle with time series analysis, the
revised values (revised series) were calculated, which were obtained by dividing the
original values from the survey (original series) by the seasonal index obtained with
transfer mean method. It was recognized that the seasonal variation was removed
at all measuring places with the run test on the revised series.

2. From the correlation analysis, substances measured as SS could be mainly
associated with the fraction of COD at the upper stream and with the fractions of
BOD and COD at the lower stream. The increase of the organic corruption was
particularly found at the lower stream.

3. From the principal component analysis, both the eigen value and the ratio
of contribution of the first and the second principal component decreased by remov-
ing the seasonal variation. The revised series required the fourth principal com-
ponent to get the 80% ratio of the cumulative contribution.

On the eigen vector in the original series, water temperature and DO showed
the high value in the first principal component, BOD and SS in the second principal
component and BOD in the third principal component., Since in the revised series,
water temperature and DO were under the second principal component, and COD
and SS showed the high wvalue in the first principal component, the effect of the
removal of the seasonal variation was clear.

4. On the revisd series, the factor loading calculated was projected along the
axis of the principal components. These projections showed that COD and SS at the
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upper stream, and BOD and COD at one place of the lower stream were found in
each one group. From the rotation by the standard varimax method, the character
of every factor became clearer. The difference of the quality between the upper and
the lower stream was observed and it became clear that the first factor was the
index of the organic corruption, the second was of water temperature, the third
was of pH, and the fourth was of SS. '

5. From the sqare pattern with the factor examination marks, places of the
main stream of Kiso river measured could be classified into three groups: the upper
stream where the average water quality was rather good but SS having the COD
character was contained, the middle stream where the water quality was stable,
and the lower stream where the organic corruption increased.



