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Method for estimation of discharge at typical entrance of TaihuLake
based on annual classification of impact factor data

SUN Qian'">, CHEN Fang', LIU Jintao’, WU Guoqun’
(1. Monitoring Center of Hydrology and Water Resources of Taihu Basin Authority, Wuxi 214024 , China ;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract ; Based on discharge, water level, and precipitation data at the Guajingkou Station and water level data at
surrounding stations from 1966 to 2014 ( with data missing from 1989 to 2005 ) , a model for estimation of discharge
in Taihu Lake was established with multiple linear regression. The annual sequence matrixes of the impact factors of
the discharge were classified using clustering analysis according to the similarity, the years similar to the objective
years were determined, and, finally, the regression model parameters were calibrated based on the data from
similar years. Compared with the regression model based on the common series data, the regression model based on

the data from similar years has a higher accuracy.

Key words: Guajingkou Station in Taihu Lake ;clustering analysis; discharge estimation ;multiple linear regression
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Table 1 Results of analysis of correlation between each impact factor and discharge Q,

S e AL Pearson {5 &% R
H¥ L4 1996 4¢ 2014 4 L4 1996 4¢ 2014 4
7 0.64 0.51 0.69 0.00 0.00 0.00
P; 0.29 0.32 0.37 0.04 0.02 0.03
Z, 0.19 0.15 0.09 0.47 0.63 0.51
Z, 0.11 0.15 0.14 0.52 0.63 0.67
Zy =L 0.57 0.91 0.93 0.00 0.00 0.00
Zy-2y 0.43 0.82 0.81 0.01 0.00 0.00
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Fig.2 Data hierarchical diagram during periods from 1966 to 1988 and from 2006 to 2014 at Guajingkou Station
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Fig.3 Discharge hydrographs in 1988 obtained from conventional method and classification method
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Fig.4 Discharge hydrographs in 2011 obtained from conventional method and classification method
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Table 2 Relative errors of discharge estimated with conventional method and classification method

1988 4= 2011 4E

VRO MR/ (m® s AR 22/ % BE/(m’ -s7h) FIxHiRIE/ %
S HHLE Sk L Sk il W Sk L Gk
1 6.3 12.6 9.7 100.9 55.0 16.4 14.1 13.4 -13.9 -18.3
2 2.8 9.1 8.3 221.5 195.6 11.7 4.6 5.0 -60.4 -57.0
3 11.0 16.5 10.8 49.7 -2.1 13.4 12.0 10.0 -10.5 -25.6
4 21.5 19.1 15.4 -11.1 -28.3 9.2 7.1 5.5 -23.0 -39.7
5 8.7 12.4 14.2 42.8 63.2 3.3 3.5 3.1 6.8 -5.6
6 8.4 16.6 10.3 99.0 23.9 12.0 19.9 21.0 66.0 75.4
7 11.8 15.2 15.1 29.0 28.0 31.6 36.6 39.3 15.9 24.2
8 10.1 18.8 11.3 86.4 11.9 29.5 29.0 32.4 -1.7 9.9
9 13.7 22.0 14.2 60.4 3.5 28.0 21.5 27.9 -23.2 -0.4
10 12.7 21.9 14.0 72.5 9.9 16.2 12.3 16.9 -24.2 4.6
11 12.2 16.5 13.4 35.5 10.2 14.7 12.5 16.1 -15.1 9.5
12 8.5 11.5 10.4 35.9 22.7 19.6 15.9 17.3 -18.8 -11.8
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