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WP3: Tasks

The tasks are

1. Empirical determination of inter-annual to decadal 
sea level variations from tide gauge data and from 
satellite altimetry,

2. Estimate dominating spatial and temporal variations 
on inter-annual and decadal timescales and their 
relation with e.g. El Niño. Interpolate using EOFs 
from altimetry,

3. Set up an empirical model for the inter-decadal sea 
level variations. Propagate decadal variability back 
in time using EOFs,

4. Determine secular trends decontaminated for 
decadal variability, and

5. Provide the mean for calibration of satellite 
altimetry.
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WP3: Task 3.1

Title: Empirical determination of inter-annual to decadal sea level 
variations on the basis of tide gauge and satellite altimetry on high 
resolution for the North Atlantic and adjacent European Seas and
low resolution globally. 

Duration: Months 1-12

Deliverables (report): D3.1 Report on annual to decadal sea level 
variations (+12).

Milestone: M3.1 Empirical determination of annual to decadal sea 
level variations finished (+12) 



WP3: Work package meeting on Task 3.1

A workshop was held in March 2003 at POL in Bidston , UK. 

The workshop successfully reviewed the methodology used for the 
analysis of tide gauge data and, subsequently, agreed upon the 
strategy that should be used for the computations. 

A plan for the task was agreed, so that the results (Milestone M3.1 and 
Deliverable D3.1) will be ready in time to meet the deadlines at +12 
months. 

To distribute information and preliminary results between the partners 
contributiong to WP3/T3.1 it was decided to use the specific 
webpages at the project website with restricted access.



WP3 Workshop: 28-29/1 2004 in Darmstadt:

Review the results of T3.1. 

The general results were that
• No significant dominating frequencies could be identified and that

• Regionally, the temporal sea level variations are consistent

Furthermore:

• The frequency content varying in time and

• The regional consistency.

It was agreed that the results from Task 3.1 should be published in a 
suitable journal such as Journal of Coastal Engineering as a Shaw 
et al paper.

A plan for the task T3.2 was agreed. T3.3 was discussed.



Next task: Task 3.2

Title: Estimate dominating spatial and temporal variations on inter-
annual to decadal timescales and their relation with physical 
phenomena such as El Nino/La Nina. 

Interpolate sparse tide gauge data to global grids using advanced 
extensions to EOF derived from satellite altimetry 

Duration: Month 13-18 (Nov – Apr)

Deliverable: None

Milestone: M3.2 Empirical Orthogonal Function analyses completed 
(+18m) 



Next task: Task 3.3

Title: Set up an empirical model of inter-decadal sea level variations on 
the basis of tide gauges and multi-mission satellite altimetry with 
high resolution for the North Atlantic and adjacent European seas 
and low resolution globally 

Propagate the decadal variability back in time on the basis of long 
tide gauge records, EOF and hydrodynamic models. 

Duration: Month 13-24 (Nov – Oct)

Deliverables (report+data): Global interpolated data sets of decadal 
variations from tide gauge data using advanced extensions to EOF’s
derived from T/P satellite altimetry. (+24m).

Milestone: Empirical model of decadal sea level variability available 
(+24m) 



Power spectrum comparison

Power spectra for tide gauge in 
Stockholm and T/P Baltic Sea mean.

Power spectra for tide gauge in Baltimore 
and T/P mean of 10ºx10º area, around the 
tide gauge.



Autocorrelation

X-axis in months. Time for 50% correlation and 1st 0-crossing.

Stockholm Baltimore



EOFs over the North Atlantic region – M3.2

EOF 1

10 %

EOF 2 - low pass filtered data

17 %

EOF 1 - low pass filtered data

19 %

EOF 2

7 %



EOFs for the Mediterranean – M3.2

EOF 1 - 44%

EOF 2 - LPF data - 15 %EOF 1 - LPF data - 35 %

EOF 2 - 5%



Correlating tide gauge regions and altimetry
Area Period MM LPF

Black Sea, TG region #8 1993-2001 0.62 0.79

Baltic Sea, TG region #15  1993-2001 0.86 0.92

North Sea (south), TG region #2       1993-2001 0.720.90

Adriatic Sea (north), TG region #7       1993-2001 0.78 0.60

Mediterranean (west), TG region #10  1994-2000 0.55 0.64

Correlation coefficients between 
altimetry and tide gauge regions -
identified as areas with coherent sea 
level data, both for Monthly Means 
and Low Pass Filtered data (12 month 
window with 6 month intervals).



Climate indices and Tide Gauges

Station Stockholm Newlyn Trieste Halifax Baltimore San Fr ancisco Honolulu Sydney

Period > 1992-2001 1992-2002 1992-2001 1992-2002 1992-20 01 1992-2001 1992-2001 1992-2000
Correlation with:

NAO 0,36 -0,30 -0,42 -0,21 -0,07 -0,10 -0,20 0,14
NPI -0,07 -0,11 0,03 -0,21 -0,12 -0,30 -0,05 0,16
PDO -0,17 0,30 0,23 0,09 0,22 0,33 -0,06 -0,05
SOI -0,13 0,00 0,13 -0,14 -0,17 -0,42 -0,01 0,24

Trend (mm/yr): -0,85 7,48 10,74 2,98 1,61 -6,82 -3,97 2,85

Period: 1933-2000 1933-2000 1933-2000 1933-2000 1933-200 0 1933-2000 1933-2000 1933-2000
Correlation with:

NAO 0,37 -0,26 -0,50 -0,32 0,12 -0,08 -0,08 0,03
NPI 0,03 0,06 -0,07 -0,09 0,10 -0,29 -0,11 0,07
PDO -0,11 0,06 0,11 -0,03 -0,11 0,33 0,16 -0,15
SOI 0,02 -0,01 -0,01 -0,07 -0,05 -0,41 -0,09 0,20

Trend (mm/yr) -3,44 1,58 0,91 3,1 2,86 2,16 1,29 1,04

Correlation with Stockholm Newlyn Trieste Halifax Baltim ore San Francisco Honolulu Sydney
T/P point close to: 1993-2001 1993-2001 1993-2001 1993-2001 1993-2001 1993-2001 1993-2001 1993-2000

0,96 0,8 0,77 0,45 0,32 0,81 0,81 0,58



Climatic indices and Altimetry
– using low pass filtered data

Correlation between North Atlantic Oscillation (NAO) 
Index and Topex/Poseidon data.

Monthly mean values Low Pass Filtered data



Tide gauges, climatic indices and altimetry
– global correlation



Tide gauges, climatic indices and altimetry
– global correlation



Tide gauges, climatic indices and altimetry
– global correlation


