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EU-WFD water bodies and EU-MSFD zonation in the Ems estuary: Red with white boundaries: Dutch WFD 

transitional water body (not MSFD). Blue with black boundaries: German WFD transitional water body (not 

MSFD). Yellow with black boundaries: German WFD coastal water body (part of MSFD). Green with black 

boundaries: German WFD coastal water body (part of MSFD). Green with white boundaries: Dutch WFD 

coastal water body (part of MSFD). Thick yellow line: Dutch territorial baseline. Thick pink line: borders of Ems-

Dollard contested area according to the additional treaty of 1962. 



Legal obligations for monitoring





Adaptive monitoring framework
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Type I: status & trend monitoring, 

Mandatory monitoring leading to assessments of status and 

trends.

Type II: effect monitoring,

Mandatory monitoring designed to determine the effect of an 

activity or intervention on the system’s status required in 

permitting procedures.

Type III: system monitoring,

Question-driven monitoring to obtain a mechanistic 

understanding, guided by a conceptual model and rigorous study 

design.

Three types of monitoring



Recent developments

“A long-term monitoring programme leading to assessments 

of the functioning of the ecosystem, guided by a conceptual 

model and rigorous study design and yielding appropriate 

insight into effects of human activities”

• “Samenwerkingsagenda Beheer Waddenzee”

• Ecologie en Economie in balans program

21 May 2015



Redesigning the Ems-Dollard monitoring

• Providing a blueprint for an ecosystem-oriented monitoring 

programme that serves license-driven monitoring goals. 

• Starting from a conceptual understanding of the ecosystem 

of the Ems estuary.

• Integrating Dutch and German long-term monitoring 

programmes to streamline international efforts.



Conceptual model of the Ems estuary
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“Inside-the-box” 

Dumping of dredged sediment

Spatial processes

Salinity



“Inside-the-box thinking” 

An estuary: physical – ecological coupling

“Inside-the-box” 
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Hydrodynamics, fine sediment 
transport and suspended sediment

• Measure at lateral and longitudinal transects (FerryBox) and 

at fixed stations. 

• Measure at 10 minute intervals on a seasonal scale to 

determine net fluxes of SPM.

• Measure the complete water column because of the vertical 

gradients in flow and salinity in an estuary.

• Install temporary stations for system understanding, e.g. on 

small-scale turbulence (smaller than water depth) vs. large-

eddy structures. 

Schematic drawing of the proposed location of fixed stations and transects for 
hydrodynamics, fine sediment transport and suspended sediment measurements. 



Substrate composition

• Develop a joint research programme for substrate mapping 

in the outer and inner estuary and Dollard based on a 

combination of in-situ and remote (satellite and 

hydroacoustic) techniques. 

• Give more attention to subtidal substrate sampling.

Sampling of sediment composition (black) is carried out in a dense grid in 
intertidal parts for the benthic SIBES programme. 



Bathymetry

• Every six years:

– BSH surveys the Ems estuary excluding the Unterems, and 

Emden Harbour Authority surveys the Unterems.

– Rijkswaterstaat surveys the Ems estuary including the 

Osterems tidal basin. 

• Can we line-up the planning of Dutch-German survey 

programmes in the Ems estuary so that every three years a 

full bathymetric map becomes available?



Steps towards a common integrated
monitoring programme
• Develop a mathematical biophysical model including 

foodweb interactions & behaviour;

• Design an effective and cost-efficient sampling scheme;

• Align international efforts in research & monitoring;

• Fill knowledge gaps with (field) experiments;

• Provide a publicly accessible data portal with actual and 

historical data;

• Have an internationally agreed upon management and 

organisation structure, including financial arrangements. 


