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Table 1 Index values of floods
/ / /
m /h m 57! /h m 57! m t kg m~3 /h /
1 11.90 240 2210 78 1150 4.55 0.151 22.0 120 700
2 29.10 577 1760 88 830 3.52 0.271 20.0 130 200
3 14.00 431 2400 23 930 1.36 0.127 28.0 26 300
4 8.36 264 1440 116 380 3.62 0.060 12.7 120 200
5 15.00 256 3330 22 935 1.75 0.906 201.0 23 1600
6 21.70 227 5400 49 1660 5.81 0.775 59.4 50 2600
7 27.80 453 2990 25 1870 1.88 0.588 60.4 43 400
8 6.37 192 1530 27 902 1.18 0.049 11.4 28 100
9 3.75 138 1660 11 690 0.48 0.603 217.0 36 700
10 30.30 267 5600 87 2410 10.50 2.710 219.0 80 9500
11 45.30 432 4180 251 1950 28.00 2.650 144.0 227 17 600
12 65.50 433 6070 87 2060 11.20 2.020 71.5 90 4300
O O O O O O O O O O O
170 13.00 336 1620 12 1250 0.62 0.137 15.7 239 100
2. 2
-0.183~0.797. Xe
2
Table 2 Correlation coefficient
X X, X3 Xy Xs X X7 X Xy X1o
X, 1 0.601 0.449 0.519 0.522 0.797 0.428 -0.034 0.348 0.475
X, 0.601 1 -0.088 0.566 -0.097 0.412 0.152 -0.027 0.521 0.246
X3 0.449 -0.088 1 -0.075 0.512 0.280 0.712 0.397 -0.114 0.399
Xy 0.519 0.566 -0.075 1 -0.052 0.771 0.171 -0.004 0.727 0.561
Xs 0.522 -0.097 0.512 -0.052 1 0.344 0.139 -0.183 -0.092 0.069
Xe 0.797 0.412 0.280 0.771 0.344 1 0.336 -0.024 0.456 0.645
X5 0.428 0.152 0.712 0.171 0.139 0.336 1 0.748 0.066 0.749
Xg -0.034 -0.027 0.397 -0.004 -0.183 -0.024 0.748 1 -0.106 0.586
Xo 0.348 0.521 -0.114 0.727 -0.092 0.456 0.066 -0.106 1 0.256
Xio 0.475 0.246 0.399 0.561 0.069 0.645 0.749 0.586 0.256 1
Zj 3~5
88 .8% 85% Z 1 Z, 2 A
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N 4 4 3
X, X, X0 4 Table 3 Eigenvalue and contribution ratio of each component
10 4
7y 4.139 0.414 0.414 Z 0.262  0.026 0.963
Z 2.422 0.242 0.656 Z; 0.140 0.014 0.977
5 4 73 1.645 0.164 0.821 Zy 0.109 0.011 0.988
4 Zy 0.678 0.068 0.888 Zy 0.074  0.007 0.996
Zs 0.487 0.049 0.937 Zo 0.044 0.004 1.000
10
4 4
Table 4 Loading of each flood index on 4 principal components
A VA VA Zy Z Z, VA Zy
X -0.412 0.070 -0.322 0.286 Xe -0.422 0.148 -0.166 -0.339
X -0.278 0.321 0.112 0.744 X, -0.334 —-0.408 0.182 0.149
X3 -0.241 —0.446 -0.250 0.117 Xg -0.157 -0.432 0.459 0.071
Xy -0.363 0.342 0.159 -0.310 Xy -0.259 0.384 0.158 -0.073
X —-0.147 —-0.151 -0.664 —-0.090 Xy -0.400 -0.175 0.244 -0.315
5
Table 5 Score of each flood on 4 principal components
7 Z, 7 Z, A A Zs Z
1 -0.014 2.054 -0.101 -0.165 86 -0.014 2.054 -0.101 -0.165
2 -1.517 3.493 0.170 2.789 87 -1.517 3.493 0.170 2.789
3 0.753 1.294 -0.255 2.123 88 0.753 1.294 -0.255 2.123
4 0.107 2.744 0.828 -0.224 89 0.107 2.744 0.828 -0.224
5 0.567 -0.273 0.118 0.983 90 0.567 -0.273 0.118 0.983
6 —-0.581 0.152 -1.228 0.294 91 -0.581 0.152 -1.228 0.29%4
7 -0.387 1.094 -1.217 2.552 92 -0.387 1.094 -1.217 2.552
8 1.810 0.783 -0.231 0.113 93 1.810 0.783 -0.231 0.113
9 1.791 -0.270 0.681 -0.048 94 1.791 -0.270 0.681 -0.048
10 —3.437 -0.563 -0.768 -0.090 95 —-3.437 -0.563 -0.768 -0.090
11 -8.648 3.455 0.311 - 1.766 96 -8.648 3.455 0.311 -1.766
12 —4.459 1.156 -2.210 2.255 97 —-4.459 1.156 -2.210 2.255
O O O O O O O O O
85 —2.280 2.404 —-1.241 0.721 170 -0.058 2.955 0.231 1.095
5 40 1
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Fig.1 Sketch of flood clustering
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Flood clustering method based on principal component analysis

BAO Wei-min' > WAN Xin-yu' > JING Yan-dong' > JIANG Peng' >
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University Nanjing 210098  China
2. College of Hydrology and Water Resources Hohai University ~Nanjing 210098  China

Abstract The aim of flood clustering is to classify the flood category by the similarity of flood characteristics to study the
law of similar floods and to find countermeasures however the selection of too many flood characteristics always makes the
calculation more complicated and the correlation between the characteristics leads to a great amount of information
overlapping and incorrect result of calculation. Therefore the clustering method for river floods based on principal
component analysis was proposed. In this method the flood characteristics selected were classified into a few uncorrelated
principal components then the scores of each flood on each principal component were calculated and taken as the new
characteristic values of flood. Finally flood clustering was performed according to these new characteristic values. The

feasibility of the present method was verified by case study on inflow flood of Sanmenxia Reservoir.

Key words flood clustering principal component analysis
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