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The extraordinary weather process inducing sudden siltation in
deepwater navigation channel of Yangtze Estuary
I1 . sensitivity analysis of typhoon parameters and its typical tracks

JIA Xiao'?, LU Chuanteng’, HUANG Huacong'
(1. Shanghai Estuarine and Coastal Science Research Center ,Shanghai 201201 , China ;
2. MOE Key Laboratory of Hydrodynamics, School of NAOCE , Shanghai Jiao Tong University ,
Shanghai 200240, China;
3. River and Harbor Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: To further identify the effects of four typical typhoon parameters,namely, central atmospheric pressure,
distance from typhoon center to Yangtze Estuary, maximum wind radius and moving wind velocity on the sudden
siltation of navigation channel in Yangzi Estuary, the orthogonal experimental design ( OED) method is used to
design 64 groups of typical working conditions. The wind filed is established with the empirical formula of Fujita-
Takahashi circular wind filed, and SWAN model is used to simulate the wave conditions under different typhoon
working conditions, by which the wave energy at NPJ station is calculated. The sensitivity sequence of the four
parameters is then deduced according to the RA ( Range Analysis) and VA (variance analysis) of wave energy.
The study shows that in the typhoon passing through Yangtze Estuary, the distance is the most sensitive parameter
and maximum wind radius is less sensitive. In this case, the two major sensitive parameters ( distance and central
pressure ) are taken as representative parameters, while moving wind speed and maximum wind radius are
generalized. A typical envelope line is proposed based on a reasonable selection of the critical wave energy which is

likely to cause sudden siltation, hence providing a novel reference to predict the sudden siltation.

Key words: sudden siltation; typhoon parameters; sensitivity analysis; orthogonal test; range analysis; variance
analysis; typical typhoon track
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Table 2 The group design and computing results of orthogonal test

gk PARIE, BB/ RORRGE REhE s PR qk LAV WIS SV VAR N S~ 25159 BRI
hPa km PA2/km (km - h7')  JERE/ (KW - h) hPa km F42/km (km - h') UEBE/(KW - h)
1 920 200 60 35 216.43 33 920 700 135 40 59.32
2 970 0 105 35 184.12 34 950 400 135 30 125.46
3 930 300 60 10 501.88 35 990 600 45 35 0.09
4 970 600 75 45 2.24 36 930 500 90 20 166.77
5 990 300 90 40 8.97 37 930 400 105 40 131.42
6 960 700 75 20 16.49 38 990 100 120 25 34.88
7 940 500 135 15 269. 31 39 970 100 90 15 225.22
8 980 0 120 40 127.51 40 980 400 60 15 26. 16
9 930 200 75 30 253.70 41 990 700 30 15 0.00
10 930 600 135 25 133.03 42 940 0 60 20 387.48
11 980 100 135 20 111.17 43 950 700 90 35 12.43
12 940 600 90 10 162.18 44 970 200 135 10 300. 14
13 940 700 105 30 32.94 45 930 0 45 15 592.05
14 970 400 45 20 23.98 46 940 100 75 40 179.05
15 990 500 60 30 2.51 47 960 200 120 15 290.30
16 950 200 45 40 78.74 48 970 300 120 30 69.57
17 960 0 90 30 256.48 49 960 300 135 35 97.96
18 940 300 45 25 103.44 50 980 600 30 30 0.97
19 980 300 105 45 19.64 51 950 100 60 45 113.81
20 950 0 75 25 342.41 52 920 400 90 45 121.82
21 920 0 30 10 795.42 53 930 100 30 35 136.95
22 950 500 120 10 264.12 54 980 700 45 10 11.92
23 930 700 120 45 29.73 55 970 700 60 25 5.14
24 980 200 90 25 59.43 56 950 300 30 20 53.30
25 940 200 30 45 54.50 57 920 600 120 20 195.87
26 990 200 105 20 30.37 58 990 400 75 10 22.02
27 920 500 105 25 196. 68 59 950 600 105 15 92.41
28 970 500 30 40 1.50 60 920 300 75 15 480.09
29 980 500 75 35 6.05 61 960 500 45 45 4.74
30 960 400 30 25 16.76 62 940 400 120 35 132. 04
31 990 0 135 45 80. 50 63 960 600 60 40 5.74
32 960 100 105 10 560. 33 64 920 100 45 30 253.68
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Fig.2 Moving wind velocities and related envelopes of Fig.3 Evaluation of
typhoons passing through the eastern part of Yangtze Estuary the maximum typhoon radius
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Table 4 Relationship between the cumulative wave energy and

statistic siltation volume during every sudden siltation
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