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Global sea level change characteristics based on multi-altimeter data

CHEN Mei-xiang' > WANG Lei' ZUO Jun-cheng' ZHANG Guo-sheng'
1. Key Laboratory of Coastal Disaster and Defence Ministry of Education Hohai University
Nanjing 210098  China
2. State Key Laboratory of Satellite Ocean Environment Dynamics Hangzhou 310012  China

Abstract Based on the AVISO multi-altimeter data obtained by the Centre National d’ FEtudes Spatiales of France during
the period from 1993 to 2008 the spatial distributions of long-term change and seasonal change of the global sea level
were studied using the stochastic dynamic and EOF methods. The results show the following a From 1993 to 2008
the Pacific sea level rose in the west and dropped in the east the sea level of the Indian Ocean basically rose and the
Atlantic Ocean had a sea level rise in most areas except the Gulf Stream. b The global sea level change was
characterized by significant seasonal annual and semi-annual variation which was more significant in the Northern
Hemisphere than in the Southern Hemisphere. The most significant seasonal variation occurred in the mid-latitude area.
¢ The seasonal sea level variation in the North Indian Ocean was more significant than in the North Pacific and North
Atlantic in the same latitude band. d The sea level in the regions with strong flow including the western boundary
current and equatorial currents showed larger variability than that in the surrounding area. e Affected by equatorial
waves the sea level change in the low-latitude area was not synchronous with that in the west and east. f During the
El Nifio year the sea level dropped significantly in the western pacific warm pool and the central equatorial Pacific and

rose significantly in the equatorial eastern Pacific while the sea level in the equatorial Indian Ocean changed reversely.
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Fig. 4 Spatial distribution of prominent period of seasonal sea level change from 1993 to 2008
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Fig. 7 Monthly mean sea surface height anomaly in latitude band of 10° for Pacific Ocean
Atlantic Ocean and Indian Ocean from 1993 to 2008

a. T/P

80°N

40°N-+

0°4

“hE

40° |

80°S

Fig. 8 Center of selected areas in latitude band of

180°W 120°W  60°W

60°E  12(°E
s
8 10°

10° in Pacific Ocean

]



3 331
50°N ~60°
k3
5 5
X X
i i
ey £
B r B
# : #
;
1993 19§5 19I97 l9l99 20I01 20IO3 2d05 20I07 20lO9 1993 l9l95 19I97 l9l99 20IOl 2603 2d05 20I07 2609
E4 E4
(@) 4L R (b) W AT
9 1993—2008 1°
Fig. 9 Monthly mean sea surface height anomaly in latitude band of 10° at western and
eastern boundaries and interior of Pacific Ocean from 1993 to 2008
CNES AVISO
1 CHENJL WILSON CR TAPLEY BD et al. Contributions of hydrological processes to sea level change J . Physics and Chemistry
of the Earth 2002 27 1439-1443.
2 CHURCHJ A WHITE NJ COLEMAN R et al. Estimates of the regional distribution of sea level rise over the 1950—2000 period
J . J Climate 2004 17 2609-2625.
3 DOUGLAS B C. Global sea rise a redetermination J . Surveys in Geophysics 1997 18 279-292.
4 LEULIETTE E NEREM RS MITCHUM G T. Calibration of Topex/Poseid on and Jason altimeter data to construct a continuous record
of mean sea level change J .Mar Geod 2004 27 79-94.
5 NEREM R S. Measuring global mean sea level variations using TOPEX/POSEIDON altimeter data J .J Geophy Res 1995 100 12
25135-25151.
6 . J . 1993 15 6 76-82. HUANG Li-ren MA Qing. The global sea
level changes in recent decades J . Acta Oceanologica Sinica 1993 15 6 76-82. in Chinese
7 J. 2008 27 1 1-8. RONG Zeng-
rui LIU Yu-guang CHENG Man-chun et al. Mean sea level change in the global ocean and the South China Sea and its response to
ENSO J . Marine Science Bulletin 2008 27 1 1-8. in Chinese
8 .1993—2001 I 2002 33 3 225-232. SHEN Hui GUO
Pei-fang QIAN Cheng-chun et al. Sea surface level variations during 1993—2001 J .Oceanologia Et Limnologia Sinica 2002 33 3
225-232. in Chinese
9 D . 2006.
10 J . 1996 18 2 7-14.
ZUO Jun-cheng CHEN Zong yong ZHOU Tian-hua. An eigen analysis and stochastic dynamic joint model of China’ s coastal sea-level
change J . Acta Oceanologica Sinica 1996 18 2 7-14. in Chinese
11 . D . 2008.
12 SOLOMON S QIN D MANNING M et al. Climate change 2007 the physical science basis M . Cambridge Cambridge University
Press 2007.
13 CAZENAVE A DOMINH K GUINEHUT S et al. Sea level budget over 2003—2008 a reevaluation from GRACE space gravimetry

satellite altimetry and Argo J . Global and Planetary Change 2009 65 83-88.



	F1: 
	F2: 
	F3: 
	F4: 
	F5: 
	F6: 


