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Sea L evel Prediction Based on T me Ser iesM odel
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Abstract: A nalyzing the monthly average tidal records of W usng tidal gauge station from 1955 to 2001,
SA (singular gpectrum analysis) , ratio average method and residual method are regpectively used o ex-
tract the componentsof trends, cycles, and seans U singmultiplication model o fit tidal records showvs
that the fitting series can be perfectly compared with origin series U singAR model o predict the trendsof
tidal records of 1955 1996, then usingmultiplication model o predict the sea-level changes of 1997
2001, and comparing prediction resultswith the original data, we find that those wo <eries are fairly can-
parable Themaximum error of prediction of monthly average tidal records and yearly average tidal records
do not exceed £10% and £4%. It shows that tme-seriesmodel provide an efficientway t predict sea-
level changes
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Fig.1 Trend of month average tidge gauge record of Wusong
[12]

[11]

2(a) ,
— 118 —



12 . 1

1.6E5 350
1.4ES 300
o 1.255 250
i 1ES
o A 200
& 80 000 8
60000 s 150
40 000 100
20 000 L ! 50
0.00 0.05 0.10 0.15 0.20 0.00 0.10 0.20 0.30 0.40 0.50
WERIH) PR/ (1)
(a) (b)
B2 IREBUFIHESN
Fig.2 Spectrum analysis of Wusong tidge gauge record
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Tablel Seasonal indexes(S)
1 2 3 4 5 6 7 8 9 10 11 12
0.867 0.886 0.920 0.962 1.010 1.064 1.070 1.112 1.136 1.071 0.991 0.913
2.3
[11] 7 2 (
2b), , 7 . 7
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Table2 Cycle indexes(C)
C C C C C C C
1 1. 007 13 1.011 25 1.010 37 1.008 49 1.016 61 1.020 73 1. 006
2 1.015 14 0.993 26 0.993 38 0. 999 50 1.011 62 1.010 74 0. 989
3 0. 998 15 0. 996 27 1.011 39 1.001 51 1.004 63 1.008 75 0. 985
4 0. 997 16 0. 991 28 0. 989 40 0. 994 52 1.009 64 0.997 76 0.992
5 0. 993 17 1.008 29 0.994 41 0.988 53 0. 999 65 1.002 77 0.982
6 0. 989 18 1.024 30 0.993 42 0.975 54 0. 9% 66 0.998 78 0. 976
7 1.039 19 1.030 31 0.993 43 1.027 55 1.020 67 1.029 79 1. 029
8 0. 999 20 1.022 32 0. 988 44 0. 994 56 1.005 68 0.994 80 1.023
9 0. 998 21 1.010 33 0. 989 45 0. 993 57 0. 986 69 0.985 81 1. 007
10 0. 985 22 0. 999 34 1. 002 46 0. 990 58 0. 992 70 1.005 82 1.021
11 0.984 23 0. 980 35 0. 998 47 0. 997 59 0.988 71 0.977 83 1.010
12 0.977 24 0. 988 36 0.973 48 0.99%4 60 0.993 72 0.970 84 1.010
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Fig.3 Comparison between the observed and the fitted
4 : 4(a b ' C d of month and year average tidge gauge record
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1998
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1998 Table3 Parametersof M odel
a 0y ¢y +,
0.965 0.923 -0.577 0.423
- 1999 ! 0.002 0.000 O.000 0. 000
) 95% 0.363 0.912 - 0.577 0.423
1999 , 95% 1.568 0.934 - 0.577 0.423
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Fig.6 Absolut and relative error of the observed and
the predicted from 1997 to 2001
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