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input to TIDE:
ecological and socio-economic 
complications in the Ems system

take home from TIDE:
knowledge beneficial to 
future development of the Ems region, 
the Ems estuary included 
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Bunde

The Dollard originates from floods 
which started in 1277 
(van Stratingh & Venema, 1855)
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CONTENT

1. Problems
- disputed border between The Netherlands and Germany
- committees operating at a too low level (‘powerless’)
- long term stagnating maritime related economy 
- deteriorated environment

2. Challenges
- effective governance structure & policy making 
- restoration of the local landscape, river included
- improvement of deteriorated environment 
- developing the entire cross border ‘Ems Region’
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Administrative developments after World War II

08-04-1960 General Treaty on the Border between Germany and The Netherlands
and executive treaties as Ems-Dollard Treaty 1960 (adapted in 1963) with:
Committee on maritime affairs: “Ems Committee”
At operational level director Rijkswaterstaat, directorate North Netherlands.
Additional tasks to maritime affairs were: Installations, pipe lines, extraction of
gravel, clay and sand. No environmental issues.
Mentioned is co-operation in good neighbourhood (not effective enough).

14-05-1962 Additional treaty regarding mining

17-11-1975 Additional agreement on ship collisions

20-03-1991 Agreement on co-operation between Niedersachsen & Groningen on 
environmental management and nature conservation issues (Hanze Regio)

18-03-1992 Helsinki Treaty on the protection and use of transboundary water-courses
and international lakes 

22-08-1996 Additional Protocol to the 1960 Ems Treaty. Co-operation on water
management and Nature Conservation issues under the PGC.

25-11-1996 Foundation of the EDR office for regional economic co-operation 



 

Emsland

Leer

Emden

Aurich

Wittmund

Friesland

Ammerland

Cloppenburg

Overig
Groningen

Oost-
Groningen

Delfzijl e.o.

Noord-
Drenthe

Zuidwest-
Drenthe Zuidoost-

Drenthe

Noord-
Friesland

Zuidoost-
Friesland

Focus

Agro business
Energy
Maritime sector
Sensor technology
Tourism

The EDR office is independent but in practice 
usually follows initiatives by regional authorities 
(Province Groningen, Land Niedersachsen)

No environmental focus !

International regional co-operation
in the Ems-Dollard Region - EDR



Phosphorous loads

Nitrogen loads

Channel maintenance dredging

Harbour dredging
(disposal of harbour sludge included)

River deepening & canalisations

Climate change:
- Temperature increase
- Increase of precipitation
- Changed wind climate

Changes in land use

Stresses to the 
Ems estuary

worst:
estuary & river



In 2010 – 2012 two ships of 330 m each for Disney !

2006 : length 294 m

A very flexible and powerful company 
Jos Meyer Papenburg



Like a boat in a ditch: the Galaxy (1996, 260 m) in the river Ems
between Leer and Emden.

The ships for ‘Disney’ are 330 m in length and 37 m in width

Break waters

Beautiful and big



Eemshaven departure 03 October 2007



Jos Meyer Papenburg, 21 August 2007

Eemshaven departure 03 October 2007

‘Ems Sperrwerk’

River dredging & canalisations

Is this all Proportional to
the Benefits for 

Society & Nature ?



River Ems: 
the European ‘Yellow River’

when considering
the dramatic environmental consequences



Some dataSome data



1984/1985 5.7 m deepening pro Meyer-Werft (‘Homeric-deepening’)

1991 6.3 m deepening pro Meyer-Werft (‘Zenith-deepening’)

1993 6.8 m deepening pro Meyer-Werft

1994/1995 7.3 m deepening pro Meyer-Werft (‘Oriana-deepening’)

2001 Ems water barrage (Ems Sperrwerk) – ready in 2002

2008 - Required further adaptations of the river ! BUT …….. 

The system itself told us: no more, 
the limit has been reached

2009 However, there are further plans for also a widening/ deepening
Eemshaven – North Sea (The Netherlands) and a further 
deepening between Emden and Eemshaven (Germany)



+

Meyer shipyard

The problem is 
much higher tides, amplified currents,
amplification of the gravitational circulation 
and thus SPM and related hypoxia (anoxia)

The impact

HGO
EH

Papenburg

Emden Leer



In In thisthis case case therethere are 2 major are 2 major butbut contrastingcontrasting
estuarineestuarine services:services:

1.1. WaterwayWaterway functionfunction increasingincreasing humanhuman wellwell beingbeing
2.2. NaturalNatural environmentenvironment

The transport The transport functionfunction has been has been optimizedoptimized !!
WhatWhat aboutabout a a healthyhealthy internalinternal naturalnatural functioningfunctioning

of the of the ecosystemecosystem ??
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The changes between 1954 and later impose
a potential decrease in primary production
by 50 - 67 % in the lower estuary reaches
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The change in the SPM load (light climate) also affected O2 ….
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WhyWhy couldcould thisthis allall happen ?happen ?



1. Papenburg:1. Papenburg: Christian Christian democratsdemocrats
EmdenEmden:: SocialistsSocialists

2. Papenburg:2. Papenburg: ReliableReliable relationrelation withwith goodgood supplierssuppliers
EmdenEmden:: ConsideredConsidered as as lessless reliablereliable

3. Papenburg:3. Papenburg: HistoricallyHistorically strongstrong politicalpolitical lobbylobby
EmdenEmden:: No No goodgood lobbylobby

1. International 1. International committeecommittee underunder the 1960 border the 1960 border treatytreaty functioningfunctioning
at a at a tootoo lowlow administrativeadministrative level and level and chargedcharged toto handlehandle and and 
decidedecide uponupon ‘‘maritimemaritime affairsaffairs’ and ’ and notnot anyany environmentalenvironmental aspectaspect

River partRiver part

EstuaryEstuary partpart

2. 2. WeakWeak regionalregional economiceconomic climateclimate in in GermanyGermany and The and The 
NetherlandsNetherlands

LocallyLocally strongstrong companycompany withwith effectiveeffective lobby lobby networknetwork notnot willingwilling toto
givegive upup itsits positionposition in Papenburg. in Papenburg. AccordingAccording toto the the locallocal populationpopulation
somesome ‘stimuli’ are:‘stimuli’ are:



1.1.EffectiveEffective cross border ‘cross border ‘governancegovernance’ ’ 
((maymay bebe level of Minister of level of Minister of ForeignForeign AffairsAffairs ?)?)

2.2.Preparing joint Preparing joint environmentalenvironmental actionaction, , byby restoringrestoring
the the EmsEms drainage drainage basinbasin ((severalseveral ideasideas availableavailable!)!)

3.3.Preparing a cross border Preparing a cross border geographicalgeographical
restructuringrestructuring of of industrialindustrial, , ruralrural and and leisureleisure
activitiesactivities

HowHow toto proceedproceed alongalong governancegovernance ??



OneOne optionoption suggestedsuggested byby studentsstudents duringduring a a 
summerschoolsummerschool in 2009:in 2009:

A big A big multifunctionalmultifunctional canalcanal betweenbetween
Papenburg and Papenburg and PogumPogum



HowHow toto proceedproceed technicallytechnically ??
-- EcosystemEcosystem approachapproach

((balancingbalancing economyeconomy and nature and nature withinwithin the ‘the ‘integralintegral
system’)system’)
whichwhich ecologicallyecologically maymay meanmean::

-- DPSIR DPSIR approachapproach in in combinationcombination withwith
-- System flux System flux analysisanalysis (of C, (of C, energyenergy, P, N) , P, N) 

((providingproviding a a numbernumber of system indicators)of system indicators)
-- CalculationCalculation of direct and indirect of direct and indirect costscosts and and benefitsbenefits of the of the 

pressurepressure relatedrelated economiceconomic, , culturalcultural and and ecologicalecological
functionsfunctions of the system  of the system  
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Flow diagram suitable for ‘Ecological Network Analysis’ which is a 
flux analysis also applicable to the societal part of the Integral System 

(slide below)



Ecosystem Functions

Ecosystem Services & 
Goods

Decision-making processes

Sustainable Management

Ecosystem Valuation

Network Analysis 

Ecosystem functions:

1. Regulation

2. Habitat

3. Production

4. Information

Ecosystem 
Services & 

Goods

Ecological values 

based on ecological 
sustainability

Economic values

based on efficiency 
and cost-effectiveness

Ecosystem 
Structure & 
Processes

Social-cultural 
values

based on equity and 
cultural perceptions

Total 
Value

Decision 
making 
process

After de Groot et al., 2002

The Integral System: how to apply it?

this combination 
represents the total 

system value
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Channel maintenance dredging = D1Light = P11

S1 I1

P = pressure
S = state
I  = impact to humans
R = supposed human response

D = driver

S3

S2

Loads of nutrients & organic matter = D2

Fisheries = D3Habitat = P3

Nutrients = P2

DPSIR approach:
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Intermediate   Final   services 



AREA, The Netherlands

University of Hull, United Kingdom


