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WP3: Objectives and goals

The main objectives are

• To study sea level variations at inter-annual to 
century time scales and

• To quantify potential future changes in mean sea 
level.

The main goals are

• To set up an empirical model for sea level 
variations and

• To determine secular trends at tide gauges 
decontaminated from decadal variations.



WP3: Methodology

The studies will be carried out using

• Tide Gauge data from WP1+WP2, and PSMSL 
and

• Satellite altimetry

To combine the

• High temporal resolution from long time series at 
tide gauges with

• High spatial resolution from global coverage of 
satellite altimetry.



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 
and their relation with e.g. El Niño. Interpolate using 
EOFs from altimetry,

3. Set up an empirical model for the 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.



WP3: Contributors

The contributing partners are

• P1, P2, P3, P5, P10, P13, P14, P16, P18, P19, and 
P21

With total of 124 person months

First Milestone and Deliverable:

• M3.1 Empirical determination of annual to decadal 
viability finished,

• D3.1 Report on annual to decadal variability

Both due at +12  (31 October 2003).



WP3: Contributors

The contributing partners are
• P1 - NMA, Norway  (10 pms)

• P2 - KMS, Denmark (38 pms)
• P3 - NERC-POL, UK (2 pms)
• P5 – IEO, Spain (7 pms)

• P10 – EARS, Slovenia (18 pms)
• P13 – PMS, Croatia (4pms)
• P14 – TUD, Germany (18 pms)

• P16 – UPC, Spain (1 pms)
• P18 – IOLR, Israel (4 pms)
• P19 – NERC-SOC, UK (16 pms)

• P21 – CNR-ITT, Italy (6pms) 



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



WP3: Task 3.1  - Partners+resources

Inter-annual to decadal sea level variations from tide gauges
P10 – EARS, Slovenia (9 pms)

• P19 – NERC-SOC, UK (8 pms)
• P21 – CNR-ITT, Italy (5 pms)
• P5 – IEO, Spain (4 pms)

• P18 – IOLR, Israel (4 pms)
• P1 - NMA, Norway  (2 pms)

P13 – PMS, Croatia (2 pms)

• P2 - KMS, Denmark (1 pms)
• P16 – UPC, Spain (1 pms)

Inter-annual to decadal sea level variations from Satellite Altimetry:
• P2 - KMS, Denmark (9 pms)
• P14 – TUD, Germany (5 pms)

• P3 - NERC-POL, UK (1 pms)



WP3: Task 3.1  - Suggested Leader

Overall Leader: P19: NERC-SOC  (Michael Tsimplis)

Tidegauge data: P10 – EARS, Slovenia (Igor Strojan)

Satellite Altimetry: P2 - KMS, Denmark (Ole Andersen)



WP3: Work package meeting on Task 3.1

A workshop was held in March 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: Task 3.1  - Strategy

Strategy and methodology for the analyses of the ti de gauge data:
1. use monthly averages - minimum 20 years of time series,

2. remove trend
3. remove seasonal variation using the 12 mean values for January, 

February, March, etc... respectively.
4. filling gaps if it can be done in a quite stable/comfortable way

5. compute power spectrum using FFT and identify - if any - dominant 
frequencies

6. compute auto-correlation function and find times/lags of (first) 50% 
correlation, first zero crossing. If any - identify peaks.

7. for a group of stations an EOF analysis should be applied to identify 
dominant modes.

Each partner should analyse
1. control stations

2. stations in an European region
3. stations in a global region



WP3: Task 3.1  - Altimetry 

Strategy and methodology for the analyses of the al timetry:

1. use Pathfinder data with NO IB-correction applied

2. remove tilt at each location
3. remove seasonal variation using 12 mean values for Jan, Feb, 

Mar...... respectively

4. compute power spectrum and detect dominant frequencies

5. compute and evaluate auto-correlation function - 50% correlation 
time and time of first zero X-ing

6. carry out EOF analyses in regions, in European seas and globally.



WP3: Task 3.1  - Status & Results

1. Mikis Tsimplis - Tide Gauge Analyses

2. Ole Andersen  - Altimetry Analyses



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

Deliverable: None

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

……………..>>>> Luciana



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

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) 

……………..>>>> Ole



Actions

• Collect contributions to report and make the 
report available

• Compile results > conclusion for D3.1
• Compile data – regional and 1993->
• Feed-back / X-ref results from different partners 

and regions
• Transfer experiences to T3.2 and T3.3
• Workshop in January in Darmstadt
• Proceed….


