Table 1: Tide-gauge stations in the regional seas around Taiwan (used in this study). The official code numbers are directly obtained from the CWB and PSMSL records.
	Station/official code number
	Location
	Time(year,month)
	Source
	Final Series

	Hong Kong(HK)
	QB
	611010
	22.3°N, 114.2°E
	198601~200612
	PSMSL
	195004~200612

	
	NP
	611011
	
	192904~198512
	
	

	
	TP
	611014
	
	196301~200612
	
	196301~200612

	Kanmen (KM)
	610016
	28.1°N, 121.3°E
	195901~200712
	PSMSL
	195901~200712

	Kaohsiung (KS)
	148
	22.6°N, 120.3°E
	198701~200807
	CWB
	194705~200712

	
	1481
	
	199707~199806
	
	

	
	1482
	
	194705~198612
	
	

	
	1486
	
	200403~200808
	
	

	
	612012
	
	197301~198912
	PSMSL
	-

	Keelung (KL)
	1212
	25.2°N, 121.7°E
	194605~199012
	CWB
	194801~200612

	
	151
	
	199503~200012
	
	

	
	1511
	
	199101~199503
	
	

	
	1513
	
	200401~200712
	
	

	
	1516
	
	200711~200808
	
	

	
	612002
	
	195601~199512
	PSMSL
	-

	NAHA (NH)
	646024
	26.2°N, 127.7°E
	196608-200712
	PSMSL
	196608~200712

	NASE (NS)
	I
	646001
	28.4°N, 129.5°E
	195704~196112
	PSMSL
	195701~200712

	
	II
	646002
	
	196201~198012
	
	

	
	III
	646003
	
	198101~200712
	
	

	Penghu (PH)
	1351
	23.5°N, 119.5°E
	195503~200612
	CWB
	195503~200612

	Xiamen (XM)
	610016
	24.5°N, 118.1°E
	195501~200412
	PSMSL
	195501~200412


Table 2: Mean sea level rise (mm/yr) from the tide gauges and altimetry (estimated by LOESS analysis)
	
	1993~2003
	1961~2003
	1955~2003
	Entire periods

	Hong Kong (HK)
	4.0
	2.1
	0.2
	0.6 (1951~2006)

	Kanmen (KM)
	2.0
	1.7
	-
	1.4 (1960~2007)

	Kaohsiung (KS)
	7.3
	4.9
	3.4
	1.9 (1949~2006)

	Keelung (KL)
	-0.3
	0.8
	0.5
	0.8 (1948~2006)

	NAHA (NH)
	3.5
	2.5
	-
	3.4 (1968~2007)

	NASE (NS)
	4.3
	0.4
	-
	-0.1 (1959~2007)

	Penghu (PH)
	17.1
	4.3
	11.0
	10.5 (1956~2006)

	Xiamen (XM)
	7.8
	2.7
	2.3
	2.3 (1955~2003)

	Mean (tide gauges)
	5.7
	2.4
	3.5
	

	Mean (altimetry)
	5.3
	
	
	5.0 (1993~2007)

	Global (IPCC, 2007)
	3.1
	1.8
	
	


Figure captions:
Figure 1: The regional seas around Taiwan and the tide-gauge stations used in this study. Taiwan is surrounded by South China Sea (SCS), Philippine Sea (PS), East China Sea (ECS) and Taiwan Strait. Taiwan Strait is a 200-km-wide shallow passage between Taiwan and China. The tectonic plates are also shown. Abbreviated terms are as follows: JP: Japan, here is the Kyushu island; PH: Philippine, here is the northern Luzon; TW: Taiwan. A major fault line constitutes a convergent boundary east Taiwan (both the yellow dashed lines and solid lines). The information about tide gauge stations is detailed in Table 1.

Figure 2: The altimetry tracks used in this study represent in black dash-lines; their track numbers are indicated. The adopted segments for determined SRL are zoned by red rectangles, which are selected around Taiwan with five regions (A-E).
Figure 3: Monthly observations of relative sea levels and their trends at (a) Hong Kong (HK) and Kaohsiung (KS); and (b) Xiamen (XM) and Penghu (PH). Two nearby obervations (HK and TP, see Table 1) are shown in Hong Kong according to the records in PSMSL. HK combines the original data from two continuous stations (QB and NP, see Table 1). The straight lines are the linear trends for the whole observation period based on robust linear regression while the red solid curves are the non-linear variations estimated by the LOESS analysis (see texts). Eighteen months moving mean filters (shown as dash lines) are also applied to the scattered observation (shown as dots) in order to remove the annual or other high frequency signal.

Figure 4: Same as Figure 3 but for different tide-gauge stations. (a) Keelung (KL) and Kanmen (KM); and (b) NASE (NS) amd NAHA (NH) in Japan.

Figure 5: Comparison of the yearly forward first differences of the LOESS analysis for all stations. The curves show the change in sea levels each year (mm/yr). The average of all slopes during a particular period represents the long-term mean slope (i.e. linear trend) for that period.

Figure 6: The altimetry derived rates of sea level variation during 1993-2007 in the regional seas around Taiwan at different locations (See Figure 2). The straight dash-dotted lines are the linear trends for the whole observation period based on robust linear regression while the solid curves are the non-linear variations estimated by the LOESS analysis. Eighteen months moving mean filters (shown as dash lines) are also applied. The variation of temperature anomaly in the Pacific is also shown here (top panel) for comparison (black solid line, Palmer et al., 2007).

Figure 7: The comparison between the altimetry-derived (location E) and tidal gauge (KS) observed sea level variations. Both eighteen months moving-averaged (MV) time-series and non-linear LOESS analysis results are shown. The time-series, depth integrated (down to 300 m) temperature anomaly in the northeast SCS is also shown here as a thick solid line (Ishii et al., 2006). 

Figure 8: the LOESS analysis of the ocean subsurface temperature and steric height anomaly since 1946 (Ishii et al., 2006). (a) Top three panels: SCS, WP and ECS, respectively. The temperature anamoly at 0 (solid lines), 50 (dashed dot lines), 100 (dashed lines) and 200 (dots) m depth. The 0-300 m depth averaged temperature anamoly is also shown as the blue solid lines (without LOESS smoothing). (b) Bottom panel: The derived steric height for three chosen regions.
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Figure 4
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Figure 5
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Figure 7
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Figure 8 
[image: image14.png]XMTrend=J .20mm/yr

100

-100

wuw

2000

1990

1980

1970

1960

1950

PHTrend=6.06mm/y.r

>

S

|

200~

100~

wuw

-100~

-200~

2000

1990

1980

1970

1960

1950

year



[image: image15.png]2000

1990

1980

1970

1960

1950

KMTrend=1 .78mnj/\,{r

60~

401

201

wuw

2000

1990

1980

1970

1960

1950

year



[image: image16.png]NHTrend=2.1Omm/yr

100~
501

wuw

-100

2000

1990

1980

1970

1960

1950

NSTrend

100

501

wuw

-50~

-100

2000

1990

1980

1970

1960

1950

year



[image: image17.png]mm

mm

200

100~

-100~

-200~

%

W

- T
;ena’:j A c}mm/yr .
I"':;.h'3.14mm/y.r .

v EEC T

1950

200

100~

100 figy 1%
Wf—

200 -

-300

1960




[image: image18.png]100 T T I 2
[)

1 1 1 1
1994 1996 1998 2000 2002 2004 2006 2008
year



[image: image19.png]100 T T

50—

£
£ 0 0
-50 -0.1
100 | | | | | L L -0.2
1994 1996 1998 2000 2002 2004 2006 2008

1 1 1 1
1994 1996 1998 2000 2002 2004 2006 2008
year



