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Table 1. Sampling Points and Agency of Analysis

Sampling Points  Agency Sampling Points Agency
1 000 ggd 10 ODOOOoo ggo
2 000 ggd 11 00000 ggo
3 00O aon 12 00000 aoo
4 000 aon 13 0DoOooodoo oOoo
5 0000000 000 14 00000 ggo
6 000 ggd 15 00O00Ood ggo
7 000 aon 16 000 aoo
8 0400 aon 17 00O aoo
9 0OO00O ggd
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Figure 1. Schematic Map of Sampling Points along Tamagawa River, Tokyo, JAPAN

Table 2. Abbreviations and explanation of chemical index of water analysis

ogoog oo oo

gogooboobodgdg  pos 00:1000:2000:30

goooooo pH 00000oooDOOoboOooboO pHOOOOOooooooo

goooo DO goobooooboooooobbon

goooooooog BOD gobooooooboooobooboboooooobooa

gooooooo COD goooooooooooooooobooao

ggd T-N gooooboboooobobbboooooogo

oo T-P gooooobooboobooboonoooooa

gooood Ccl- gooooooobooooobuooooobooga

gooooooo NH,-N 00000000000 00000000000000

gogoooo NO,-N 0000000 DOO0O0000O0O00O0OO0DOODODOOODOOOO

ogooog NOs-N 0000000 0100 mgO 1ODOODOOOO

gooood PO,-P 00000000 OO0OOO0OOOOOODOODOD

goooo COND 0000000D0OO0O0000O0O00OO0ODOODOOOOOOnoa
Table20 DO OOOODODOOOOOTable3O OO 000000000000 0O00D0DOO0O0O0: Neco
00000000000 0O0Table2O OO Table30O O O (NEural network simulator for structure-activity COrrela
Joodbooboooobo pesOobooOOO tionof molecules)[6-11] 0000 00000000000
00000000000 0000000 Exced OO ggoooooooboboobboboboooon
2000(Windows9801)[5|0 00 00000000000 0 SONY VAIO PCG-Z505VR/K, CPU: mobhile Pentium
goooboooboobbooooooooboooon 11 800MHz, memory:256MBOO D000 O OO 0O
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Table 3. Values of chemical index of water analysis (1997-1999)

1997 Feb. pos pH DO BOD COD T-N T-P Cl- NH4-N NO2-N NO3-N PO4-P COND
1ooo 1 76 123 0.5 12 0.77  0.008 2 0.01 0.002 0.72 0.003 108
(2o0oo 1 77 124 0.5 1 1.02 0.011 2 0.01 0.002 0.96 0.005 106
3000 1 78 135 0.5 14 093 0.014 3 0.01 0.002 0.83 0.010 118
@ooo 1 80 121 0.5 16 135 0011 4 0.02 0.005 1.20 0.007 134
Gyooooooo 1 86 155 0.5 12 224 0.008 6 0.01 0.007 2.03 0.003 179
6)000 1 82 128 11 16 267 0011 7 0.02 0.008 2.53 0.009 155
(mooo 2 78 105 2.0 4.7 719 0.557 28 0.52 0.178 6.01 0.506 284
@|ooo 2 77 104 28 51 6.64 0.496 28 0.80 0.227 521 0.462 296
9 ooo 2 78 110 18 4.9 6.13 0.59 30 0.59 0.205 4.95 0.572 316

(oooooo 2 71 88 5.0 81 9.24 0.763 41 0.67 0.589 747 0.635 341

(1yooooo 2 74 10.6 4.3 7.2 834 0.663 37 0.72 0.407 6.47 0.546 318

(122 0o0ooo 2 7.7 119 33 5.6 858 0.633 35 0.02 0.350 6.56 0.571 376

)yoooooooo 2 74 10.7 4.2 6.5 7.68 0.603 36 0.53 0.367 6.53 0.500 317

(49ooooo 2 77 112 2.7 5.6 7.48 0.540 36 0.05 0.261 6.62 0.479 378

(A5 000ooo 2 75 111 3.6 6.4 764 0.610 38 0.51 0.343 6.23 0.481 315

(16) 00O 3 74 96 2.0 6.3 8.13 0514 3400 2.16 0.353 4.79 0.425 8670

17ooo 3 75 93 21 52 6.42 0372 8220 112 0.281 3.38 0.302 18100

1998. Feb. pos pH DO BOD COD T-N T-P Cl- NH4-N NO2-N NO3-N PO4-P COND
BHooo 1 73 119 0.5 0.9 0.68 0.008 1 0.01 0.002 0.62 0.005 97
@ooo 1 80 121 0.5 13 0.61 0.019 2 0.05 0.05 0.57 0.005 101
3000 1 72 126 0.5 0.9 0.65 0.012 2 0.01 0.002 0.59 0.006 104
4ooo 1 81 123 0.6 17 0.75 0.026 2 0.05 0.05 0.59 0.006 125
(G ooooooo 1 73 127 0.5 0.9 137 0.012 5 0.01 0.004 1.05 0.007 135
((GRupnpN 1 80 122 0.7 17 110 0.029 3 0.05 0.05 0.88 0.011 148
(nooo 2 75 97 28 6.5 764 0.89%4 43 0.96 0.26 6.02 0.801 391
@®uooo 2 73 89 2.7 55 8.34 0.598 37 0.79 0.19 6.79 0.508 379
9 ooo 2 76 97 20 6.3 891 0.756 41 0.59 0.19 7.68 0.669 427

(oooooo 2 73 98 31 73 9.80 0.891 50 0.43 0.28 8.74 0.780 379

(1yooooo 2 74 10.0 38 6.5 9.55 0.856 44 0.45 0.34 8.03 0.764 348

(1200000 2 75 106 17 51 9.08 0.636 39 0.15 0.161 8.24 0.581 384

W)oooooooo 2 75 105 28 6.2 9.13 0.687 43 0.59 0.26 7.92 0.618 355

(ooooo 2 72 93 6.8 6.2 8.18 0.665 39 0.65 0.167 6.17 0.353 392

(15 0000oo 2 76 109 2.6 6.1 896 0.710 43 0.48 0.24 7.85 0.648 353

(a6) 000 3 76 96 11 8.9 854 0.741 11200 0.48 0.16 3.29 0.143 27400

17ooo 3 79 100 4.7 53 586 0.314 13000 041 0.15 311 0.258 31400

1999. Feb. pos pH DO BOD COD T-N T-P Cl” NH4-N NO2-N NO3-N PO4-P COND
BHooo 1 74 123 0.5 1.0 0.62 0.008 1 0.01 0.002 0.56 0.003 95
ooo 1 78 128 0.5 13 0.62 0.011 2 0.05 0.005 0.55 0.008 106
3)ooo 1 73 129 0.5 11 0.61 0.024 2 0.01 0.002 0.49 0.003 104
@ooo 1 79 129 0.5 15 0.65 0.012 2 0.05 0.005 0.56 0.008 116
Gyoooooog 1 72 139 0.6 11 1.06 0.010 3 0.01 0.003 0.94 0.005 131
((GupnpN 1 79 127 0.5 14 111 0.022 3 0.05 0.005 1.02 0.010 148
(mooo 2 75 101 31 6.3 6.95 0.816 36 0.83 0.276 5.44 0.72 382
@®uooo 2 75 108 4.2 6.9 779 0.713 35 0.99 0.348 6.09 0.634 397
9 ooo 2 75 107 24 7.0 806 0.770 39 0.57 0.260 6.68 0.707 413

(ooooo 2 73 101 35 7.0 915 0.829 41 0.42 0.327 7.85 0.708 464

(1yooooo 2 75 107 24 6.3 943 0.837 41 0.43 0.294 7.62 0.731 448

(12oo0ooo 2 73 109 14 51 893 0677 39 0.17 0.180 8.20 0.659 380

(13yoooooooo 2 75 112 2.0 55 891 0.685 40 041 0.207 7.70 0.568 445

(ooooo 2 74 97 15 5.0 9.23 0.663 36 0.28 0.183 7.78 0.634 386

(15 0000oo 2 77 115 17 55 8.79 0.733 40 0.26 0.204 7.31 0.641 454

(a6) 000 3 74 98 26 6.3 871 0484 4210 3.04 0.242 4.48 0.388 14600

17ooo 3 76 9.0 2.3 4.8 474 0270 10203 0.72 0.184 241 0.218 34100

3 oooooono
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Figure 2. Sorted coefficientsin thefirst principal compo-
nent
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Table 4. REGR factor score of the first and second principal components

1997 1998 1999

Position pos  First  Second  First

Second First Second

=Y
=

-3416 -0.059 -3.2
-3475 -0.069 -35
-3.742 -0142 -3.29
-3.434 0.0385 -351
-4.469 -0.229 -3.25
-334 -0035 -3.33
0.6631 -0.587 2547
0.8876 -0.296 1.956
0.5345 -0.607 2.042
42193 -0.662 3.152
25541 -0.562 3.009
1.3003 -0.992 1.282
20611 -0.578 2.104
0.8614 -0.816 2.303
16896 -0.625 1.849
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Figure 4. the K-L plot of component score
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Differential Coefficents(1997-1999)
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Figure 5. Averaged differentia coefficients (1997-1999)
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Figure 6. Averaged Differential Coefficients of 1997, 1998 and 1999
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Extraction of Chemical Parameter Characterizing the Upper,
Middle and Lower Stream by Principal Component Analysis
and Neural Network
— The Case of Tamagawa River, Tokyo, Japan —
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®Faculty of Technology, Miyazaki University
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*e-mail: u.nagashima@aist.go.jp

We attempted to extract chemical parameter characterizing the upper, middle and lower stream by the
principal component and the analysis of differential coefficients of input parameter for perceptron type neural
network with three layers. The analysis of differential coefficients of input parameter for perceptron type
neural network was developed by Aoyama [2] and was newly equipped into a neural network simulator
Neco. The data used are 12 chemical parameters at 17 points along the main stream of the Tamagawa river
in Tokyo, Japan, for 1997-1999 [3].

The K-L plot of the first and second principal components (Figure 4) well divides 17 points into three
groups corresponding to the three regions: upper, middle and lower streams, respectively. From results of the
analysis of differential coefficients of input parameter for perceptron type neural network, ClI-, COND and
NH4-N have relatively large differential coefficients and divide middle and lower streams. DO and pH are
large in upper stream of Tamagawariver (Figure 5). Thefirst principal component classifies well two groups:
upper and middle-lower streams on the K-L plots. This result suggests that the water contamination is more
drastic in the midstream of Tamagawa river than downstream. The water contamination in midstream should
be decreased for keeping Tamagawa river clean.

Keywor ds: Water Contamination, Principal Component Analysis, Differential Coefficients Analysis of Input
Parameter for Neural Network, Upper Stream, Middle Stream, Lower Stream
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