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Tab 1 Basic information of each tidal gauge station
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Fig 2 Comparison between prediction errors of scenarios with different series length
2 ( : cm
Tab 2 Statistics of prediction errors of scenarios with different series lengths (unit: cm
1959~ 1970 6 36 8 31 27. 59 - 21 49 49 08
1959~ 1975 - 567 7 23 13 86 - 25 38 86
1959~ 1980 -371 7 36 15 65 - 25 93 41 58
1959~ 1985 -08 6 91 19 53 - 23 07 42 6
1959~ 1990 - 008 711 19 58 - 20 51 40 09
22 SSA
SSA , 100,
3, SSA 1980 SSA
MGF , 3 SSA
1981~ 2002 Tab 3 Prindpal components and cumulative percentage of SSA
( SSA 0-9 0-12 0-7 0- 8 0-10 0-7
1981~ 1994 )
75 321 77 257 74.505 87 811 91 131 92 176

SSA
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Tab 4 Statistics of monthly prediction errors of each station
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SSA SSA SSA SSA SSA
-454 -517 6 60 6 55 16 79 1337 -2546 -123.94 4225 37 31
-525 -544 7 02 6 79 19 78 16 48 -294 -30.43 4917 46 91
-313 -408 6 46 6 21 16 62 16 55 -2593 -2831 4255 44 87
-9.22 -1760 9 45 8 55 1771 11 65 -3057 -31.70 48 28 43 35
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Fig 5 Sealevel changes compared with that of the results in 2000 of each station (cm
1994 2000 2010 2020 2030 2040 2050
702 75 706 92 4 17 -332 -214 172 1 48 7.55
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698 05 700 26 2 21 -0 41 225 2 70 6 81 7.79
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7 ( : mm/ a
Tab 7 Sea-level rise velocity at different time intervals of each station (unit: mmm/ a

[13.26~300 2001~ 2050 2001~ 2010 2011~ 2020 2021~ 2030 2031~ 2040 2041~ 2050

1L 5~27 1. 98 2.93 Q25 4 54 2 98 4 33
01~25 1 01 1. 49 9 14 -4 04 2 67 1 67
L. 7~ 2 4 2 00 1. 19 4 89 2 82 329 4 72
23~49 2 49 6. 11 0 53 7 68 5 94 8 16
~30-4 ~ 09 ~2.54 5 66 ~ 4091 172 0 30
-35~0 Q 08 5. 65 1 38 351 1 81 2 48
6 - 1 10 2.47 318 1 60 307 3 61
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Long- term prediction and comparison of sea-level change
based on the SSA and MGF model

YUAN Lirrwang, XIE Zhi ren, YU Zhao-yuan
( Gee-Science School of Nanjing Normal University, Nanjing 210097, China)

Abstract: Tide gauges and satellite altimetry are the two measurements techniques of pres-
entday sea level change, and tide gauges provide sealevel variations with respect to the
land on which they lie The predictions of sealevel changes are affected by modeling,
methods, data length, data quality and other factors, which cause the uncertainties of pre
diction. Based on the monthly average tidal records of six tidal gauge stations in East Chi
na since the 1950s, Mean Generation Function( MGF) and Singular Spectrum Analysis
(SSA) are employed to discuss the stability of long-term prediction. MGF model is built
with each station$ initial data of over 20 years, and the subsequent data are used to under
take comparative mult+experiments and tests. As a result, these prediction experiments
testify that MGF exhibits more favorable and steady long-term prediction. Therefore,
based on SSA denoised series, the MGF model is used to predict the sealevel changes of
each station on the monthly scale till the year 2050. All stations take on obvious fluctuated
rising trend T he calculated annual mean series indicate that the upper limit of the fluctua
ted sealevel changes can be no more than 20 ecm. The velocity of the sealevel changes
show periodity and fluctuant with prominent differences in the ascending and degressive
segments accompanying with obviously spatial variation Compared with the previous re
search findings, whose results are primarily done under linear hypothesis and may show
limitation to some extent. Owing to the fluctuations and irregularities of sea-level chan
ges, the prediction conclusion adopted by SSA and M GF methods are relatively compara-
ble, and have favorable long-term prediction potential in terms of methodology and expert
mental results. Natural forcing, which is a combination with anthropogenic forcing plays
an important role in the sea-level change, and there are still enormous uncertainties about
sealevel change and its prediction. T he integrated prediction system should be constructed
with the consideration of multiple factors Furthermore, comprehensive and com parative

resear ch is also needed.

Key words: sealevel change; prediction; singular spectrum analysis ( SSA); mean genera
tion function model (M GF)



