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Monitoring guidelines for physical oceanography 

1 Background 

Monitoring of physical oceanographic variables is necessary to describe natural variability, and assess 
permanent changes in hydrographic conditions. Data from real-time or near real-time observations are 
used in operational oceanographic products such as forecasts, warnings and data assimilations. 

Although there are no corresponding core indicators, physical oceanographic observations provide 
essential supporting data for environmental monitoring. 

1.1 Introduction 

This document covers 

 Sea level
 Waves (significant wave height, period, and direction) 
 Currents (speed and direction) 

Summaries of observations (variables, platforms and stations) are listed in BOOS Annual Member Reports.  

(the Meeting is invited to suggest if this document is intended to give a brief overview, or detailed 
recommendations for monitoring techniques) 

1.2 Purpose and aims 

There are no HELCOM core indicators specifically linked to sea level, waves or currents. Monitoring is to be 
carried out to fulfill assessment requirements of HELCOM ecological objectives that are specified through 
HELCOM core indicators. 

2 Monitoring methods 

2.1 Monitoring features 

Fundamental physical oceanographic variables such as sea level, waves and currents are have a huge 
impact on shipping, and marine safety and infrastructure. Apart from the obvious utilitarian purpose of 
monitoring these variables, it also supports environmental monitoring. Factors affecting transport between 
water and atmosphere, and transport between basins need to be monitored to assess both eutrophication 
and climate change. 

2.2 Time and area 

2.2.1 Time and frequency 

Data is collected from autonomous instruments continuously, all year around. 
(needs to be specified for autonomous devices and ship-based measurements, respectively) 
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2.2.2 Spatial coverage: sea level 

Coastal sea level stations should be placed at an appropriate distance from each other in all Baltic sub-
basins . Currently, approximately 200 tide gauges are distributed along Baltic coasts, and coverage is found 
sufficient. 

2.2.3 Spatial coverage: waves 

 1-2 devices per Baltic sub-basin would be considered sufficient. 

2.2.4 Spatial coverage: current 

Monitoring must include measurements in each sub-basin, and connecting straits. The information on 
water transport between the Baltic and the North Sea as well as between Baltic sub-basins is of great 
importance for the budget calculations. Therefore it is recommended to perform current measurements in 
the transition areas. 

2.3 Monitoring procedure 

2.3.1 Monitoring strategy: sea level 

Sea level is measured by tide gauges s on the shore. Measurements are usually based upon stilling well 
technique and pressure measurements, but microwave or radar gauges are now available, and considered 
reliable. Manual readings are done continuously (at least once a month) and a more qualified levelling 
should be performed at least once a year. Sea level data will be connected to a common reference datum 
for the Baltic Sea in the near future. 

2.3.2 Monitoring strategy: waves 

Wave parameters (significant height, direction, and period) are measured using moored wave buoys. 

(missing techniques: ADCP, pressure sensors, HF radar) 

2.3.3 Monitoring strategy: currents 

Current speed and direction are measured using ADCPs (Accoustic Doppler Current Profiler), either from 
moored installations, or from ship-based instruments. 

Land-based HF radar installations covering coastal areas can be used for measuring surface currents in 
coastal areas. 

2.4 Data analysis 

(add guidelines or references for data processing) 
Recommendations for automated real-time data checks are available in Copernicus In Situ TAC, Real Time 
Quality Control for WAVES. CMEMS-INS-WAVES-RTQC (Copernicus Marine In Situ Team 2017). Relevant 
metadata must be recorded  

3 Data reporting and storage 

Data is reported to National Oceanographic Data Center, or corresponding office.  
Data from NODCs are made available via portals such as Copernicus Marine Environment Monitoring 
System (CMEMS) and European Marine Observation and Data Network (EMODnet), and SeaDataNet. 
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4 Quality control 

4.1 Quality control of methods 

For reliable observations, instruments must be kept in good order. Manufacturers usually give detailed 
instructions regarding service and calibration of instruments. 

Maintenance, care and calibrations of instruments and installations must be scheduled. 

4.2 Quality control of data and reporting 

General guidelines for quality control of data and metadata are listed in Recommendations for in-situ data 
Real Time Quality Control (Pouliquen, Sylvie and the DATA-MEQ working group 2017) available from the 
EuroGOOS website; and in DATA QUALITY CONTROL PROCEDURES (SeaDataNet 2010). 

QC routines for wave data are available from in Copernicus In Situ TAC, Real Time Quality Control for 
WAVES. CMEMS-INS-WAVES-RTQC (Copernicus Marine In Situ Team 2017). 

5 Contacts and references 

5.1 Contact persons 

Thomas Hammarklint, Swedish Maritime Administration 

Johan Håkansson. SMHI 

5.2 References 

Pouliquen, Sylvie and the DATA-MEQ working group 2017 
Recommendations for in-situ data Real Time Quality Control 
http://eurogoos.eu/download/publications/rtqc.pdf 

Copernicus Marine In Situ Team 2017 
Copernicus In Situ TAC, Real Time Quality Control for WAVES. CMEMS-INS-WAVES-
RTQC. http://doi.org/10.13155/46607 

SeaDataNet 2010 
DATA QUALITY CONTROL PROCEDURES Version 2.0 May 2010 
https://www.seadatanet.org/Standards/Data-Quality-Control 

5.3 Additional literature 

BOOS Annual member reports 
http://www.boos.org/documents/annual-meeting-documents/ 
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