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1. Introduction

This paper is meant to describe and to comment the development of  the common TMAP salt marsh typology and zonation. 

The common typology has been the work of 7 workshops, participated by specialist from Denmark, Sleswig-Holstein, Hamburg, Lower Saxony and the Netherlands. During the process new specialists joining the workshops came up with new ideas about the typology, that were very useful in the development of the typology, but also questions were asked about items that had already passed the agenda once or more. 

In October 2007 in Delft, it was therefore agreed to compose a paper commenting on the present typology based on the history of discussions and decisions made in past workshops. 

The paper is mainly based on the minutes of the workshops made up by the secretary of the workshops , Harald Marencic. Additional information is from the working documents to the work shops and from e-mail correspondence on the matter.

In this paper the history and the development of the typology will be described including the discussions of the participants, for as detailed as the minutes and my memory can provide.

2. Typology history

2.1 Haren, 2000: first steps

2.1.1. The discussion

	TMAP participants
	present

	Denmark
	

	Schleswig-Holstein
	x

	Hamburg
	

	Lower Saxony
	x

	Netherlands
	x


This was the very first meeting of the salt marsh workshop. 

Agreement was reached on the use of aerial photographs combined with ground truth surveys as the appropriate method for monitoring and mapping. 

Different classification systems are being applied for salt marsh vegetation in each country:

1. Netherlands: SALT 97 classification (vegetation types)

2. Germany: Lower Saxony: Biotope types (mapping key of Lower Saxony);

3. Schleswig-Holstein: Vegetations types (after Schaminée et al. 1998);

4. Denmark: ?

Each of these classification systems entails a number of vegetation sub-types with different definition e.g. concerning species composition, dominant or characteristic species, or in the case of biotope types, also information about land use.

Very detailed classification systems which are necessary for regional management purposes, may not be necessary for a trilateral assessment. Therefore, the workshop proposed to aggregate these subtypes to a higher level e.g. of plant associations which would be still sufficient to meet the requirements of the TMAP and the Targets. This information can be derived from by aerial photographs with a scale of 1.5,000 – 1:10,000.

The workshop developed a draft classification system (Table 1) which should be tested and, if necessary, further modified. The workshop decided to discuss the result of the test at a second salt marsh workshop in 2002.

2.1.2. First draft common typology (v1)

The first draft typology consisted of

· 4 major (landscape) types

· 12 vegetation types, named after the dominant species

[image: image1.png]Table 1: Proposed vegetation classification for salt marshes in the Wadden Sea

Salt marsh zonation Vegetation classification: Dominant species "

Pioneer zone 2 1. Salicornia spp./ Spartina anglica

Puccinellia maritima
Low Marsh

Halimione portulacoides

3
4. Festuca rubra
Middle marsh 5. Elymus athericus
6. Artemisia maritima
7. Juncus gerardi
8. Juncus maritimus (islands)
9. (Agrostis stolonifera)

10. (Lolium perenne)

11. Phragmites austalis

Estuaries / Brackish areas 12. Scirpus (Bolboschoenus) maritimus

Explanatory notes:
1) In general, the percentage cover of dominant species is >25%. In some cases, the coverage may be lower.

2) The pioneer zone is determined by a low vegetation cover (e.g. 5% vegetation cover). Only few species of low
marsh are present (e.g. < 5% coverage by Puccinellia).




2.2 Mandø, 2002: from local view points to common approach

2.2.1. Separate proposals

	TMAP participants
	present

	Denmark
	partly

	Sleswig-Holstein
	x

	Hamburg
	

	Lower Saxony
	x

	Netherlands
	x


In the Mandø workshop the first draft typology was discussed in more detail. The participants had done their home work and presented several proposals to amend the typology:

a) Jan Bakker: From local plant communities to a system for vegetation mapping in the Wadden Sea

The aim of the TMAP is to come to a system of plant communities to be used for monitoring in the entire Wadden Sea. The proposal is to use the SALT 97 system (De Jong et al. 1998). This system is based on the abundance of just a few plant species as discussed in the previous meeting of the vegetation monitoring group at Haren. Because of the simple criteria SALT97 can easily be used for monitoring of changes occurring in the entire Wadden Sea as a result of e.g. changes in grazing regime, drainage patterns or de-embankment.

It is important that locally used and detailed classification of vegetation can be fit into the SALT97 system. Bakker showed how the locally used classification of salt marshes in the Netherlands (Schiermonnikoog, Terschelling, mainland of Groningen) can be compared to the SALT97 system: table 2.

Table 2: Criteria to assign plant communities at salt marshes according to Bakker (1989) (in parentheses the coena described in tables 1-4), and SALT97 (De Jong et al. 1998). Percentages indicate cover percentages.

	
	Bakker (1989)
	
	SALT97

	
	
	
	

	Pioneer zone
	
	
	

	
	
	
	

	Spartina anglica (1.1)
	35%
	
	Spartina>Salicornia + Suaeda

	Salicornia spp. (1.2)
	10%
	
	Salicornia and/or Suaeda>Spartina

	
	
	
	

	Low marsh
	
	
	

	
	
	
	

	Atriplex portulacoides(1.7)
	90%
	
	>25%, or Atriplex>15%, Limonium<15%

	Puccinellia maritima   (1.3/1.4)
	5-20%
	
	other low marsh

	
	
	
	

	Mid/high marsh
	
	
	

	
	
	
	

	Artemisia maritima  (2.2)
	30%
	
	>15%, or Artemisia>Festuca

	Atriplex portulacoides 
	
	-
	>15%

	Limonium vulgare/Plantago maritima (1.6)


	10%/10%
	
	Limonium>15%

	Juncus gerardi (2.3)
	30%
	
	Juncus gerardi>Festuca

	Juncus maritimus(2.4)
	15%
	
	>10%

	Elymus athericus (2.1)
	30%
	
	>25%

	Festuca rubra  (2.6/2.7/2.14)
	30%
	
	other mid/high marsh

	Armeria maritima  (2.15) 
	5%
	
	-

	Ammophila arenaria  (2.16/3.1)
	5%
	
	dune


The Bakker classification of plant communities was based on nearly 1000 relevés from the Dutch Wadden Sea. These were used to classify plant communities of the salt marsh and low dunes. For the coena resulting from the clustering: see annex B.

In order to carry out vegetation mapping at the scale 1:1000, some coena were lumped as indicated in table 2, and compared to the SALT97 classification. The classification derived from SALT97 gives enough information to reveal important changes in the vegetation of salt marshes as could be derived form the more detailed classification.

Of course monitoring of the vegetation according to local classifications with short intervals will render information for individual nature reserves, and it can be continued. But both managers and researchers should be interested to learn to which extent local changes in the 

Table 3:

	Salt marsh zonation
	Vegetation classification: Dominant species 1) 
	Ringot

Code
	NDS

Code
	Ringot-Typ
	Verwechslungsgefahr gemäß Erläuterungen Ringot’s zum Interpretationsschlüssel

	Pioneer zone 2)
	1. Salicornia spp 


	UO  285
	KWQ
	Dichter Bestand Salicornia auf Wattfläche
	 wahrscheinlich keine Verwechslungsgefahr unterhalb MTHW, jedoch nicht systematisch erfasst. Quellerbestände sind z.T. zu großflächig und deshalb im Maßstab 1 : 10.000 nicht darstellbar

	
	2. Spartina anglica
	UJ  280
	KWG
	Spartina anglica Bestand
	Spartina ist gut zu erkennen, wenn bultig oder flächig vorkommend; schwer zu interpretieren, wenn zerstreut vorkommend

	Low Marsh
	3. Puccinellia maritima
	UA  271

(UC  273)

UX  299
	KHU

KHW
	Puccinellia maritima aspektbildend


	Zu verwechseln mit Festuca rubra, da gleiche Wuchshöhe und ähnliche Farbeigenschaften im Luftbild

	
	4. Halimione portulacoides
	(UE  275)

UQ  288
	KHU
	Atriplex prostata u. A. littoralis

Atriplex portulacoides aspektbildend
	nur im Reinbestand bzw. bei bultiger Struktur zu erkennen

	Middle marsh
	5. Festuca rubra
	OF  256
	KHB
	feuchte bis nasse Ausprägung des Festuca rubra Bestandes
	Verwechslungsgefahr mit Juncus gerardii u. lichtem Elymus ather.-Bestand

	
	6. Elymus athericus
	OB  252

OC  253
	KHQ


	Dichter Bestand der Strandquecke

Lichter Bestand (beweidete Bereiche evtl. auch durch Kaninchen)
	relativ gut zu erfassen, jedoch wenn hochgewachsen, dann Verwechslungsgefahr mit Strandhafer oder Strandbeifuß

	
	7. Artemisia maritima
	(UC  273)

UF  276
	KHU
	Artemisia maritima
	ab u. zu Verwechslungsgefahr mit Strandquecke

	
	8. Juncus gerardi
	OH  258
	KHO
	Juncus gerardii
	als Reinbestand wg. der dunkelbraunen Farbe gut zu erkennen

	
	9. Juncus maritimus (islands)
	CM  154

TF  76
	KST

KNK
	An Gewässern

Scirpus u. Juncus maritimus-Bestand (feuchte Dünentäler)
	Erfassbar, jedoch Scirpus maritimus u. Juncus maritimus nicht eindeutig voneinander unterscheidbar

	
	10. (Agrostis stolonifera)
	OE  255

OG  257
	KHO
	Grasflur auf Sandboden
	erfassbar

	
	11. (Lolium perenne)
	L* 301 – 327
	GM*

GN*
	Wirtschaftsgrünland
	Lolium perenne wird nicht als bestandbildende Art benannt, obwohl deren Anteil wahrscheinlich > 25 % in den Grünlandflächen sein wird

	Estuaries / Brackish areas
	12. Phragmites austalis
	CC  143

FI  213

OI  259
	SEZ

KRP


	Stillgewässer mit Phragmites-Bestand

Fließgewässer mit Phragmites-Bestand

Phr. In der oberen Salzwiese
	Rel. gut erfassbar

	
	13. Scirpus (Bolboschoenus) mar.
	CL  153

EF  195
	SSK

VE
	Gewässerrand
	Rel. gut erfassbar


Explanatory notes: 

1) In general, the percentage cover of dominant species is >25%. In some cases, the coverage may be lower. 

2) The pioneer zone is determined by a low vegetation cover (e.g. 5% vegetation cover). Only few species of low marsh are present (e.g. < 5% coverage by Puccinellia)

vegetation can be generalized. For that reason, Bakker thought it would be a great step forward in monitoring the effects of management practices following the SALT97 classification at ten-years intervals for the entire Wadden Sea.

b) Norbert Hecker: Translation of biotope classification into proposed TMAP vegetation types

The comments of Dr. Ringot to the aerial photo interpretation key indicate the chance of misinterpretation and replacement of most of the dominant species mentioned in the table 3. Therefore it was useless to reinterprete the existing CIR-images of 1991 and 1997. The implementation of the proposed vegetation classification on this dataset was therefore not possible. Only in the 2003 monitoring cycle the common typology can possibly be applied. 

c) Martin Stock: Modification of the Bakker proposal.

Table 4:Modified TMAP salt marsh classification scheme (M. Stock)

	
	
	Code (Coena)
	Criteria

	1
	Pioneer Zone (cover > 5% 1); P > LS + MUS) 

	
	
	
	

	1.1
	Spartina anglica - Typ
	1.1
	Spartina > Salicornia and Suaeda

	1.2
	Salicornia spp. 2) - Typ
	1.2
	Salicornia and/or Suaeda > Spartina

	
	
	
	

	2
	Low Marsh (P < LS > MUS)
	
	

	
	
	
	

	2.1
	Atriplex portulacoides - Typ
	1.7
	Atriplex > 25% 3) or (Atriplex and Limonium > 15%)

	2.2
	Puccinellia maritima - Typ
	1.3/1.4/1.5
	other low marsh

	
	
	
	

	3
	Mid/High Marsh (P + LS < MUS)
	

	
	
	
	

	3.1
	Artemisia maritima - Typ
	2.2
	Artemisia > 15%  or Artemisia > Festuca

	3.2
	Atriplex portulacoides - Typ
	
	Atriplex > 15%

	3.3
	Limonium vulg./Plantago mar. - Typ
	1.6
	Limonium > 15% 

	3.4
	Juncus geradii - Typ
	2.3
	Juncus gerardi  > Festuca 4)

	3.5
	Juncus maritimus - Typ
	2.4/2.8
	Juncus maritimus > 10%

	3.6
	Elymus aethericus - Typ
	2.1
	Elymus athericus > 25% 5)

	3.7
	Festuca rubra - Typ
	2.6/2.7/2.14
	other mid and high marsh

	3.8
	Ononis spinosa / Carex distans - Typ
	2.9
	Ononis > 25% or Carex > 0 %

	3.9
	Agrostis stolonifera - Typ
	
	Agrostis > 70%

	3.10
	Cotula coronopifolia - Typ
	
	Cotula > 5%

	3.11
	Elymus repens - Typ
	2.12
	Elymus rep. > 30%

	3.12
	Carex extensa - Typ
	
	Carex > 5%

	
	
	
	

	4
	Dunes and Beach-ridges
	2.15/2.16/3.1/3.2/3.3

	
	
	
	

	5
	Reedbeds
	
	

	
	
	
	

	5.1
	Scirpus maritimus - Typ
	1.9
	Scirpus > 15%

	5.2
	Phragmites australis - Typ
	
	Phragmites > 15%

	
	
	
	

	6
	Grassland
	
	

	
	
	
	

	6.1
	Lolium perenne - Typ
	2.11
	Lolium perenne > 30%

	6.2
	Molinietalia - Typ
	
	


1) in SH > 10 % cover



4) in SH > 5 %
2) in SH Salicornia ramosissimae = low marsh

5) in SH > 30 %

3) in SH > 35 % cover
· Pioneer species: 

Spartina anglica, Salicornia sp., Suaeda maritima

· Species of the low marsh: 

Puccinellia maritima, Atriplex portulacoides, Cochlearia anglica, Aster tripolium, Spergularia sp., Triglochin maritima, Limonium vulgare, Plantago maritima, Pharapholis sp., Atriplex pedunculata

· Species of the middle marsh: 

Artemisia maritima, armeria maritima, Juncus geradii, Glauc maritima, Festuca maritima

· Species of the high marsh:

Potentilla anserina, Trifolium sp., Poa sp., Lolioum sp., Elymus sp., Lotus corniculatus, Plantago coronopus

2.2.2. The discussion

During the discussion the workshop pointed out that:

· different methods are in use to classify salt marsh vegetation;

· vegetation complexes (e.g. Artemisia and Festuca) are differently mapped in the Netherlands and in Schleswig-Holstein;

· a long-term and detailed vegetation mapping is necessary for target assessment, management, administration and discussion with users (grazing, coastal protection);

· in the Netherlands and Schleswig-Holstein, most of the existing data sets can be transferred into the TMAP vegetation types, proposed at the 2000 workshop;

· in Lower Saxony, the existing data sets cannot be translated adequately because the biotope mapping is not detailed enough to characterize vegetation types; more detailed field work is necessary;

· in Denmark, no information about vegetation types is available.

The workshop discussed the modification of the TMAP vegetation type classification (proposal by Martin Stock (Schleswig-Holstein) and concluded that:

· it can be based on the Dutch SALT 97 classification but requires a wider ranged documentation for some vegetation types;

· the background of the vegetation types has to be documented in more detail,

· the synoptic tables (Working document by Jan Bakker: Annex B) will be used for the documentation and for scientific justification; some details in the tables have still to be checked or amended.

2.2.3. Modified TMAP zone classification (v2)

As the Martin Stock proposal was hereby adopted, a new zone was added: Dunes and beach-ridges; the fresh grasslands were separated from the high marsh; and the reed and rushes are now together in the reedbeds zone.

Table 5: Overview of the modified TMAP vegetation classification (v2)[image: image2.png]Table 1: Overview of the modified TMAP vegetation classification. Details and further explanation are
given in Annex 8.

Salt marsh zonation Vegetation types

1 Pioneer Zone 1.1 Spartina anglica - Type
1.2 Salicornia spp. — Type

2 Low Marsh 2.1 Atriplex portulacoides — Type
22 Puccinellia maritima — Type

3| Mid/High Marsh 3.1 Artemisia maritima — Type
3.2 Atriplex portulacoides — Type
33 Limonium vulg./Plantago mar. — Type
34 Juncus geradii — Type
35 Juncus maritimus — Type
3.6 Elymus arthericus — Type
3.7 Festuca rubra — Type
3.8 Ononis spinosa / Carex distans — Type

3.9 Agrostis stolonifera — Type

3.10 Cotula coronopifolia — Type

3.1 Elymus repens — Type

3.12 Carex extensa — Type

4 | Dunes and Beach-ridges

5 Reedbeds 5.1 Scirpus maritimus — Type
5.2 Phragmites australis — Type
6 Grassland 6.1 Lolium perenne — Type

6.2 Molinietalia — Type





Spiekeroog 2003: common typology takes form

2.2.4. The discussion

	TMAP participants
	present

	Denmark
	x

	Sleswig-Holstein
	x

	Hamburg
	

	Lower Saxony
	x

	Netherlands
	x


Bas Kers presented the amended TMAP typology (v3) covering all types of salt marshes, brackish island marshes and estuaries/fresh water tidal marshes. The complete list entails 57 vegetation types based on the definition of the last TMAP workshop on Mandø, the Schamineé typology and the Dutch SALT 97 code (table 6).

The meeting agreed on main criteria for the definition of common TMAP vegetation types which are:

· the practical feasibility and 

· the information need for trilateral purpose. 

The meeting underlined that for assessment of local and regional development, a more detailed vegetation mapping is required. This concerns also the scientific foundation of the typology.

The trilateral vegetation typology focusses on the dominant key species although some more detailed information - which is available on regional level - may get lost through this harmonization process. 

The meeting agreed that the main objective is to get a harmonized minimum program for monitoring of salt marsh changes on a trilateral scale.

The meeting discussed the proposal in detail and decided to simplify the number of vegetation types to a “short TMAP typology” covering 6 zones and 25 vegetation types (see table 7).

The meeting also discussed how to handle problematic cases like vegetation complexes (e.g. in Schleswig-Holstein) or how to split Atriplex into low and middle marsh. It was agreed to assess in these specific cases whether an assignment to existing types can be done without loosing to much information or whether a new type has to be added.

[image: image3.wmf]
Table 6: The amended TMAP typology (v3) covering all types of salt marshes, brackish island marshes and estuaries/fresh water tidal marshes (Bas Kers)

2.3 Neuwerk 2003: final amendments and agreement on the common typology ; drafting of a field key

2.3.1. The discussion

	TMAP participants
	present

	Denmark
	x

	Sleswig-Holstein
	x

	Hamburg
	

	Lower Saxony
	x

	Netherlands
	x


The salt marsh typology, of which the trilateral validity was nearly finalized at the last salt marsh work shop on Spiekeroog in May, has been discussed for a last time.

Martin Stock proposed several amendments, necessary for the classification of all their vegetation data (mapping of 1989, 1996 and 2001) according to the TMAP typology: 

· For a retrospective classification of our data we need in the vegetation zones 1 to 5 a classification as e.g. "1.0 = Low marsh,  unspecific classification". Although we only have a minor number of cases in such a class we are in those cases not able to make a more distinctive classification of a certain polygon in our dataset. 

· We further need a class "7 = Dunes and beach barriers" since the minor locations with dunes in our national park (St.Peter Ording, Trischen) are mapped within the salt marsh survey. 

· We further need a class "0 = No information about vegetation type" since in minor cases we do not have the information on the vegetation although a certain type of salt marsh vegetation is growing in that specific spot, e.g. in recently ditched areas. 

· Concerning the problem with the mapped vegetation complexes we now follow a defined procedure (as already agreed on in Spiekeroog): a complex with two vegetation types (assumption: 50/50% proportion of each typ): The vegetation is classified as "lower in   succession"; e.g. a complex with Spartinetum and Puccinellietum is classified as "1.1" within zone "1". A complex with three vegetation types: The "middle" vegetation type ist used; e.g. Puccinellietum, Festucetum, Juncetum.  

The meeting agreed on the following amendments: 

in order to handle not identifiable and not specific salt marsh areas, the only for technical reasons chosen salt marsh zone ' No information about zone and vegetation type' has been introduced. On the more detailed level of vegetation types, but for similar reasons, for the zones 'Low marsh', 'High marsh' and ' Sandy, green beach' unspecific vegetation types have also been introduced.

The meeting agreed on the final version of salt marsh typology, as presented in table 6.

Specific colors for the attributes in a GIS and for presentations will be proposed by Mr. Kers and added to the typology table.

Other amendments are:

Zonation:

· Green beach is added as a separate zone with the Elytrigea juncea / Glaux / Agrostis type

· The reedbeds zone has been extended with other brackish types: Blysmus rufus / Agrostis / Cotula / Festuaru /Eleocharis uniglumis type and the Juncus maritimus / Oenanthe lachenalii type

· The Grassland zone has no more specific vegetation types

Typology:

· Addition of a Limonium type to the Low Marsh: e.g. Limonium in the Puccinellion

· Addition of the Aster type to the Low Marsh

· The Cotula type is moved from the Middle/High Marsh to the brackish marsh zone

· Also added to the Middle/High Marsh: Atriplex prostrata + A. littoralis type and the Sagina spec. / Armeria / Centaurium littorale, Parapholis Type

2.3.2. TMAP Short Typology (v4)
Table 7: TMAP typology v4 (final draft version, 27 August 2003)
	TMAP-Code
	NameZ

	0
	No Information about vegetation typ

	1
	Pioneer Zone (cover > 5%1) ; P > L + rest)

	1.0
	Pionier Zone, unspecific

	1.1
	Spartina

	1.2
	Salicornia/Suaeda/Bassia

	2
	Low Marsh (P<L>M+rest)

	2.0
	Low Marsh, unspecific

	2.1
	Puccinellia spec.

	2.2
	Limonium, (Puccinellion)

	2.3
	Aster,(Puccinellion)

	2.5
	Atriplex portulacoides /Puccinellia maritima type

	3
	Middle + high marsh (P + L < M + H)

	3.0
	Middle + High Marsh, unspecific

	3.2
	Limonium vulgare / Juncus gerardi type

	3.3
	Juncus gerardi (incl. Glaux) type

	3.4
	Festuca rubra type

	3.5
	Atriplex portulacoides / Artemisia type

	3.6
	Artemisia maritima / Festuca rubra type

	3.7
	Juncus maritimus / Festuca rubra type

	3.8
	Elytrigea aetherica type

	3.10
	Carex extensa type

	3.11
	Atriplex prostrata + A. littoralis type

	3.12
	Agrostis, Trifolium fragiferum type

	3.13
	Sagina spec. / Armeria / Centaurium littorale, Parapholis

	3.14
	Ononis spinosa / Carex distans type

	3.16
	Elytrigea repens type

	4
	Green beach

	4.0
	Green Beach, unspecific

	4.2
	Elytrigea juncea / Glaux / Agrostis type

	5
	Reedbeds & brackish marsh

	5.0
	Reedbeds, unspecific

	5.1
	Bolboschoenus + Schoenoplectus type

	5.2
	Phragmites australis type

	5.4
	Blysmus rufus / Agrostis / Cotula / Festuaru /Eleocharis uniglumis type

	5.5
	Juncus maritimus / Oenanthe lachenalii type

	6
	Fresh (anthropogenic) grassland

	7
	Dunes and Beach barriers


Remarks

1) in SH > 10 % cover

2) in SH Salicornia ramosissimae = low marsh

3) in SH > 35 % cover

4) in SH > 5 % cover

5) in SH > 30 % cover

Salt/brackish water species (W)

Zostera marina, Zostera noltii, Ruppia maritima, Ruppia cirrhosa, Zanichellia palustris s.l.,

Potamogeton pectinatus.

Pioneer species (P)

Spartina anglica, Salicornia sp., Suaeda maritima.

Species of the low marsh (L)

Puccinellia maritima, Atriplex portulacoides, Cochlearia anglica, Aster tripolium,

Spergularia sp., Triglochin maritima, Limonium vulgare, Plantago maritima,

Parapholis sp., Atriplex pedunculata.

Species of the middle marsh (M)

Artemisia maritima, Armeria maritima, Juncus geradii, Glaux maritima, Festuca maritima

Species of the high marsh (H)

Potentilla anserina, Trifolium sp., Poa sp., Lolium sp., Elymus sp., Lotus corniculatus,

Plantago coronopus

Vegetation complex:

1 zone: dominant type for the whole area

2 zones: 50/50% -> lowest zone type

3 zones: middle zone type

2.3.3. Key to the saltmarsh zone typology

Bas Kers presented the first version of the key to the common typology (final version: see Annex A). This is a modification of the key that is build in the Zulte classification program, based on the SALT97 typology. The key is meant for use in field trips, verifying the salt marsh mapping by aerial photography, as practiced by the various participants of TMAP.

2.4 Langeness 2004: first tests of the typology

2.4.1. The discussion

	TMAP participants
	present

	Denmark
	x

	Sleswig-Holstein
	x

	Hamburg
	

	Lower Saxony
	x

	Netherlands
	x


Mr. Jörg Petersen presented his experiences with the TMAP salt marsh typology based on the results of recent salt marsh mapping projects in Lower Saxony (Langeoog, Wurster Küste) in 2003. 

Because the Lower Saxon key is based on biotope types (Drachenfels) and does not contain information about vegetation communities, monitoring results of the previous years can not be translated one-to-one to the TMAP typology. However, a translation from the Lower Saxon biotope type to the TMAP typology can be done in 99% of the cases if information about single plant species were available as done in the recent surveys. This would require extra effort during the field surveys (mapping of key species); on the other hand, the existing data could then easily be transferred to a common typology applicable for the whole Wadden Sea. 

Jörg Petersen encountered some problems in the application of the TMAP typology in the field and therefore suggested to modify the TMAP typology accordingly (as already outlined in his e-mail to the workshop participants on 20 April 2004). He again underlined that this did not concern the TMAP typology as a whole but only modification in the definitions of single TMAP types. 

The problems mainly concerned: 

· 2.2 Linoleum vulgare / Puccinellia maritime type: not as separate type, should be included in 2.1 Puccinellia (with or without dominance of Limonium);

· 2.3 Aster tripolium: Species with a high amplitude, difficult to map as a own type; 

· 3.4 Atriplex / Artimisia type: difficult to discriminate from “2.4 Atriplex/Puccinellia” in the field 

· 3.7 / 3.13: Only one “Elymus” type, because it is difficult to distinguish between different Elymuns forms. 

· 5.4 and 3.6 should be combined to one “Juncus” type;

· 6 Grassland: a division into 6 different types should be made.

The meeting intensively discussed the proposed amendments of the TMAP typology in detail but could not find an agreement for further amendments of the typology based on the arguments given by Jörg Petersen taking also into account the limited time and resources. It was finally decided, to stick to the existing typology as listed in Annex 3 of the Neuwerk workshop minutes (12.11.03). 

As a result, it may be the case that, because of the national differences, not all TMAP types are being listed in all countries (e.g. 2.3 Aster) and that slight differences occur when translating national keys into the TMAP typology (e.g. Elymus). This was considered as minor problem compared to the achievement of a Wadden Sea wide typology. 

It was strongly recommended to develop a translation key in order to document in each country how the translation from the national system to the TMAP system was done. 

2.5 QSR 2004: formal presentation

The Quality Status Report was finished is in 2004 and presented at the Esbjerg Wadden Sea Symposium in April 2005. The chapter on salt marshes presented the typology as agreed at Langeness, and made a connection between TMAP vegetation types and Habitat types: see table 8.

Table 8: Salt marsh zones 1-6 and vegetation types (TMAP No. 0.0 - 6.1) as defined by the TMAP Salt Marsh Workshops 2003-2004 (QSR 2004)
	TMAP No.
	TMAP code
	Vegetation typology
	Habitats Directive Type

	
	Headzone
	type
	
	

	0
	S
	u
	No information about zone and vegetation type
	-

	0.0
	S
	u*
	Salt / brackish landscape, unspecific
	

	0.1
	S
	w
	bare water
	

	0.2
	S
	s
	bare soil, sand (beaches etc.)
	

	0.3
	S
	m
	bare soil, mudflat
	

	1
	S
	P
	Pioneer salt marsh
	

	1.0
	S
	P*
	Pionier salt marsh, unspecific
	1310

	1.1
	S
	Ps
	Spartina anglica type
	1320

	1.2
	S
	Pq
	Salicornia spp. / Suaeda maritima type
	1310

	2
	S
	L
	Low Marsh
	1330

	2.0
	S
	L*
	Low Marsh, unspecific
	

	2.1
	S
	Lp
	Puccinellia maritima type
	

	2.2
	S
	Ll
	Limonium vulgare / Puccinellia maritima type
	

	2.3
	S
	La
	Aster tripolium / Puccinellia maritima type
	

	2.4
	S
	Lh
	Atriplex portulacoides / Puccinellia maritima type
	

	3
	S
	H
	High marsh
	1330

	3.0
	S
	H*
	High Marsh, unspecific
	

	3.1
	S
	Hl
	Limonium vulgare / Juncus gerardi type
	

	3.2
	S
	Hj
	Juncus gerardi / Glaux maritima type
	

	3.3
	S
	Hf
	Festuca rubra type
	

	3.4
	S
	Hh
	Atriplex portulacoides / Artemisia maritima type
	

	3.5
	S
	Hz
	Artemisia maritima / Festuca rubra type
	

	3.6
	S
	Hm
	Juncus maritimus / Festuca rubra / Juncus gerardi type
	

	3.7
	S
	Hy
	Elytrigia atherica type
	

	3.8
	S
	He
	Carex extensa type
	

	3.9
	S
	Hx
	Atriplex prostrata / Atriplex littoralis type
	

	3.10
	S
	Hg
	Agrostis stolonifera / Trifolium fragiferum type
	

	3.11
	S
	Hc
	Plantago coronopus / Centaurium littorale type
	

	3.12
	S
	Ho
	Ononis spinosa / Carex distans type
	

	3.13
	S
	Hr
	Elytrigia repens type
	

	4
	S
	G
	Green beach, sandy pioneer
	1330

	4.0
	S
	G*
	Sandy green beach, unspecific
	

	4.1
	S
	Gf
	Elytrigia juncea type
	

	5
	S
	B
	Brackish marsh
	1330

	5.0
	S
	B*
	Brackish marsh, unspecific
	

	5.1
	S
	Bb
	Bolboschoenus + Schoenoplectus type
	

	5.2
	S
	Bp
	Phragmites australis type
	

	5.3
	S
	Bg
	Brackish flooded grassland type
	

	5.4
	S
	Bm
	Juncus maritimus / Oenanthe lachenalii type
	

	6
	S
	F
	Fresh (anthropogenic) grassland
	-

	6.0
	S
	F*
	Fresh (anthropogenic) vegetation, unspecific
	

	6.1
	S
	Fl
	Lolium perenne, Cynosurus cristatus and other fresh species type
	


2.6 Westerheve 2007: exchange of practices

2.6.1. The discussion

	TMAP participants
	present

	Denmark
	x

	Sleswig-Holstein
	x

	Hamburg
	x

	Lower Saxony
	x

	Netherlands
	x


The meeting discussed experiences in application of the TMAP typology since 2004 with the aim to adapt or update the typology as appropriate.

a) Schleswig-Holstein

In Schleswig-Holstein, the TMAP typology has been applied for the salt marsh maps from 1988, 1996 and 2001 and published in 2005 (Stock et al., 2005. Salzwiesen an der Westküste von Schleswig-Holstein 1988-2001). Five TMAP types are not covered in Schleswig-Holstein: 

· type 2.2 and 2.3 (have been mapped as 2.1 Puccinella maritima type)

· type 3.1 Limonium vulgare / Juncus gerardi type (does not occur in SH)

· type 4 Green beach (does not occur in SH)

· type 5.4 Juncus maritimus / Oenanthe lachenalli type (does not occur in SH)

The type 3.4 was not discriminated from type 2.4 and mapped as type 2.4 in the lower marsh. The main reason was that Halimione can be regarded as a typical species of the lower marsh and should therefore not be used as character species of type 3.4 in the high marsh. 

b) Hamburg
In Hamburg, a comparison of the TMAP typology and the Hamburg and Lower Saxon biotope key resulted in a good applicability of the TMAP key with regard to the vegetation communities. The following observations were made: 

· low marsh: stable occurrence of Spartina in type 2.1 Puccinellia maritima type,

· type 3.13: Elymus repens also occurred with other species, such as Cirsium,

· type 4: green beaches occur on Nigehörn and Scharhörn, difficult to assign as dune pioneer. A brackish pond with Ruppia occurs on salt marshes on Nigehörn,

· type 5.3 brackish flooded grassland does not occur in the Hamburg Wadden Sea

c) Lower Saxony
In Lower Saxony, the types 2.2 and 2.3 are mapped as 2.1 as done in Schleswig-Holstein. Furthermore, the type 3.4 cannot be discriminated from 2.4 and is mapped as 2.4 assigned to the low marsh. A detailed mapping of all TMAP types in the field can not be carried out because of financial constraints. 

d) Netherlands
In the Netherlands, the TMAP typology could be applied without any difficulties. The types 2.4 and 3.4 can be discriminated but are regarded as a special case which may not occur in the other regions. 

e) Denmark
In Denmark, the TMAP typology can be applied only to the level of HD types because salt marsh monitoring is carried out with a different approach. Experiences may be gained in future in the assessment of favorable conservation status (HD). 

The meeting concluded: 

· the TMAP types 2.4 and 3.4 should be kept separate although only applied in the Netherlands,

· to update the definition of the TMAP type “Green Beach”

· TMAP No. 4 (no differentiation into 4.0 and 4.1)

· TMAP code: type GB (instead of G)

· Vegetation typology:  Mixture of dune, salty dune and salt marsh complexes (TMAP types H.1, X.22 and S.0)

· HD Type: skip 1330

· the revised TMAP typology (legend and key) should be published on the CWSS website as a reference document 

· the experiences with the TMAP typology should be documented in an overview table and contain 
· an explanation on the usage of the key,

· remarks and reasoning, including applied scale,

· costs of vegetation mapping (in relation to the defined scale),

· a proposal for trilateral colour code should be prepared  

· zonation (already done in QSR),

· vegetation types (different approaches because of inclusion of dunes in Lower Saxony)

2.7 Delft 2007: green beaches out off the zonation

2.7.1. The discussion

In technical part of this meeting the aim was to compare the two mapping methods of the Netherlands and Lower Saxony and to discuss the consequences for applying the common typology. The conclusion was that the methodical differences are for the time being unbridgeable. Nevertheless, this will cause no impediment to the TMAP cooperation and the production of the next QSR (2009). All participating countries are able to produce area data on the agreed TMAP zones. Next to the zones, the Netherlands and Sleswig-Holstein are also able to produce data on the vegetation type level. Trends that are derived from the analysis of these data may be extrapolated to the entire Wadden Sea area.

The meeting further discussed the issue of the green beaches. It was concludes that the green beach is a landscape type, and is not characteristic of a (set of) specific vegetation type(s). There for it was decided that the wet vegetation on the green beaches could just as well be classified as salt or brackish marsh, which left only the embryonic dunes and the drift line vegetations to be classified separately. An other zone was created for the seepage vegetation, also occurring at green beaches or at the foot of dunes in general.

2.7.2. Latest version of the common typology (v5)

Table 8: TMAP common Salt Marsh typology, v5, (Bas Kers)

	TMAP legend of salt and brackish vegetation
	

	version: 1.2
	
	 
	

	Date: feb 22, 2008
	 
	 
	

	TMAP-nr
	TMAP code
	Name 
	

	 
	head- zone
	type
	 
	

	0
	S
	u
	No information about zone and vegetation typ
	

	0.0
	S
	u*
	Salt / brackish landscape, unspecific 
	

	0.1
	S
	w
	bare water
	

	0.2
	S
	s
	bare soil, sand (beaches etc..) = dune type X.1
	

	0.3
	S
	m
	bare soil, mudflat
	

	 
	
	 
	 
	

	1
	S
	P
	Pioneer salt marsh vegetation
	

	1.0
	S
	P*
	Pionier salt marsh, unspecific 
	

	1.1
	S
	Ps
	Spartina anglica type
	

	1.2
	S
	Pq
	Salicornia spp. / Suaeda maritima type
	

	 
	
	 
	 
	

	2
	S
	L
	Low Marsh vegetation
	

	2.0
	S
	L*
	Low Marsh, unspecific
	

	2.1
	S
	Lp
	Puccinellia maritima type
	

	2.2
	S
	Ll
	Limonium vulgare / Puccinellia maritima type
	

	2.3
	S
	La
	Aster tripolium / Puccinellia maritima type
	

	2.4
	S
	Lh
	Atriplex portulacoides / Puccinellia maritima type
	

	 
	
	 
	 
	

	3
	S
	H
	High marsh vegetation
	

	3.0
	S
	H*
	High Marsh, unspecific
	

	3.1
	S
	Hl
	Limonium vulgare / Juncus gerardi type
	

	3.2
	S
	Hj
	Juncus gerardi / Glaux maritima type
	

	3.3
	S
	Hf
	Festuca rubra type
	

	3.4
	S
	Hh
	Atriplex portulacoides / Artemisia maritima type
	

	3.5
	S
	Hz
	Artemisia maritima / Festuca rubra type
	

	3.6
	S
	Hm
	Juncus maritimus / Festuca rubra / Juncus gerardi type
	

	3.7
	S
	Hy
	Elymus athericus type
	

	3.8
	S
	He
	Carex extensa type
	

	3.9
	S
	Hx
	Atriplex prostrata / Atriplex littoralis type
	

	3.10
	S
	Hg
	Agrostis stolonifera / Trifolium fragiferum type
	

	3.11
	S
	Hc
	Plantago coronopus / Centaurium littorale type
	

	3.12
	S
	Ho
	Ononis spinosa / Carex distans type
	

	3.13
	S
	Hr
	Elymus repens type
	

	 
	
	 
	 
	

	4
	X
	E
	Embryonic dunes & driftline vegetation
	NEW

	4.0
	X
	E*
	Embryonic dunes & driftline, unspecific
	NEW

	4.1
	X
	Ef
	Elymus farctus type
	NEW

	4.2
	X
	Ed
	Cakile maritima / Salsola kali / Honckenya peploides type
	NEW

	 
	
	 
	 
	

	5
	S
	B
	Brackish marsh vegetation
	

	5.0
	S
	B*
	Brackish marsh, unspecific
	

	5.1
	S
	Bb
	Bolboschoenus + Schoenoplectus type
	

	5.2
	S
	Bp
	Phragmites australis type
	

	5.4
	S
	Bg
	Brackish flooded grassland type
	

	5.5
	S
	Bm
	Juncus maritimus / Oenanthe lachenalii type
	

	 
	
	 
	 
	

	6
	S
	F
	Fresh (anthropogenic) grassland
	

	6.0
	S
	F*
	Fresh (anthropogenic) vegetation, unspecific
	

	6.1
	S
	Fl
	Lolium perenne, Cynosurus cristatus and other fresh species type
	

	 
	
	 
	 
	

	7
	H
	S
	Seepage vegetation
	NEW

	7.0
	H
	S*
	Seepage vegetation, unspecific
	NEW

	7.1
	H
	Sc
	Juncus alpinoarticulatus ssp. atricapillus / Schoenus nigricans type
	NEW

	 
	
	 
	 
	

	
	
	
	
	


Bijlage A Key to the salt marsh zone typology: final version
	TMAP typology key of the salt and brackish vegetation
	

	 
	
	 
	 
	

	How to use the key:
	Start above with the first row of the key description. 
	

	 
	
	If the description doesn't fit , then go to the next description below, etc..
	

	 
	
	
	 
	

	 
	TMAP code
	 
	

	nr
	head-

zone
	type
	 key
	

	0.1
	S
	w
	vegetation abundance < 5%: bare water
	

	0.2
	S
	s
	vegetation abundance < 5%: bare soil, sand (beaches etc..)
	

	0.3
	S
	m
	vegetation abundance < 5%: bare soil, mudflat
	

	 
	
	
	 
	

	 
	
	
	Rest zone types:
	

	5.2
	S
	Bp
	Phrag aus > 50%
	

	2.4
	S
	Lh
	Atrip por > 50%
	

	2.3
	S
	La
	Aster tri > 50%
	

	3.7
	S
	Hy
	Elymu ath > 50%
	

	3.9
	S
	Hx
	Atrip pro > 50%
	

	1.1
	S
	Ks
	Spart ang > 50%
	

	5.1
	S
	Bb
	Bolbo mar + Schoe tab + Schoe tri > 50%
	

	2.2
	S
	Ll
	Limon vul > 25% and grasses1) < 25%
	

	1.2
	S
	Pq
	Suaed mar > 25%, and Suaed mar highest abundance of group 1
	

	3.7
	S
	Hy
	Elymu ath + Atrip pro > 25% e), and Elytri ath highest abundance of group 1
	

	3.9
	S
	Hx
	Atrip lit > 25%, and Atrip lit highest abundance of group 1
	

	2.1
	S
	Lp
	Pucci dis + Sperg sal >= 10%, and both species are present
	

	3.8
	S
	He
	Carex ext > 5% 
	

	5.4
	S
	Bg
	Blysm ruf >= 10% or Blysm ruf > 5% and Carex ext > 1% & Centm pul + Odont ver are both present
	

	3.11
	S
	Hc
	Sagin mar + Cochl dan + Buple ten + Plant cor > 5% and >2 species 
	

	 
	
	
	or Centm lit + Sagin nod + Leont sax >2 species present
	

	4.1
	X
	Ef
	Glaux mar > 5 % and no P and L species present (on sandy places, salty embryonic dunes)
	NEW

	3.12
	S
	Ho
	Ononispi + Carex dis >= 5% and Ononi spi is present
	

	5.4
	S
	Bg
	Agros sto >= 5% and group 22) >= 4 species
	

	2.3
	S
	La
	Aster tri > 25% and grasses < 15% and Aster tri highest abundance of group 34)
	

	5.4
	S
	Bg
	Trigl mar > 25% and grasses < 15% and Trigl mar highest abundance of group 34)
	

	5.1
	S
	Bb
	Bolbo mar + Schoe tab + Schoe tri > 25% and Bolbo mar + Schoe tab + Schoe tri highest abundance of group 34)
	

	5.2
	S
	Bp
	Phrag aus > 25% and Phrag aus highest abundance of group 34)
	

	5.4
	S
	Bg
	Agros sto > 25% and Juncu ger < 5% and Festu rub <= 15% and Pucci mar < 25% and 
	

	 
	
	
	group high salt marsh (H) + Ranun sce + Alope gen + Cotul cor >= 1 present and group H < 50%. 
	

	 
	
	
	 
	

	 
	
	
	Zonation types (0-7):
	

	1
	S
	P
	Pioneer salt marsh (cover > 5% a) ; P species > W + L + higher species 
	

	1.1
	S
	Ps
	Spart ang + Spart mar > Salicornia spp. + Suaed mar + Bassi hir
	

	1.2
	S
	Pq
	Salicornia spp. + Suaed mar + Bassi hir > Spart ang + Spart mar b)
	

	1.0
	S
	P*
	rest
	

	 
	
	
	 
	

	2
	S
	L
	Low marsh (W + P species < L1 species > M + higher species)
	

	2.2
	S
	Ll
	Limon vul > 15% and highest abundance of group 45)
	

	2.4
	S
	Lh
	Atrip por > 20% c) and highest abundance of group 45)
	

	2.3
	S
	La
	Aster tri > 15% and highest abundance of group 45)
	

	2.1
	S
	Lp
	Puccimar > 5%
	

	2.0
	S
	L*
	rest = low marsh, unspecific
	

	 
	
	
	 
	

	3
	S
	H
	High marsh (W + P + L1 + L2 + E + B + S species < M (- Agros sto & Festu rub) + H species)
	

	3.5
	S
	Hz
	Artem mar > 15% and Artem mar > Festurub
	

	3.4
	S
	Hh
	Atrip por > 15% and highest abundance of group 45)
	

	3.6
	S
	Hm
	Juncu mar > 15% 
	

	3.1
	S
	Hl
	Limon vul > 10% and Limon vul > Armer mar
	

	3.2
	S
	Hj
	Juncu ger > 35% d) and Juncu ger > Festu rub
	

	3.3
	S
	Hf
	Festu rub > 35% and Festu rub > Juncu ger
	

	3.2
	S
	Hj
	Glaux mar > 25% and grasses < 15%
	

	3.13
	S
	Hr
	Elymu rep > 25% and H species > 0 and H species >= L2 + M species
	

	3.10
	S
	Hg
	Festu rub > 15% and Agros sto + Poten ans present and H species > 0 and H species >= L2 + M species
	

	3.0
	S
	H*
	rest = high marsh, unspecific
	

	 
	
	
	 
	

	4
	X
	E
	Embryonic dunes & driftline vegetation (X species > 2 and >= 5%, or X species >= 1 and 1-5% and no other species)
	NEW

	4.2
	X
	Ed
	Honck pep + Salso kal + Cakil mar >= 5%, or 1-5% and only species, or Cakil mar >= 20%
	NEW

	4.1
	X
	Ef
	Elymu far + Cakil mar >= 5%  or  Elymu far + Cakil mar <5% and no other species are present, or Agros sto + Glaux mar > 5%
	NEW

	4.0
	X
	E*
	rest = embryonic dunes & beach driftline, unspecific
	

	 
	
	
	 
	

	5
	S
	B
	Brackish marsh (B species >= 2 and B species > 5%)
	

	5.5
	S
	Bm
	Juncu mar + Oenan lac >= 10% and Juncu mar present
	

	5.4
	S
	Bg
	Festu aru > 10%
	

	 
	
	
	...or Poten ans > 25%
	

	 
	
	
	...or Elymu rep > 25% and groep 3 present
	

	5.0
	S
	B*
	rest = brackish marsh, unspecific
	

	 
	
	
	 
	

	6
	S
	F
	Fresh (anthropogenic) grassland (F species >= species of the other zones)
	

	6.1
	S
	Fl
	Loliu per + Cynos cri + Belli per + Poa annua + Poa triv + Plant maj + Polyg avi > 25% 
	

	6.0
	S
	F*
	rest = fresh (anthropogenic) vegetation, unspecific
	

	 
	
	
	 
	

	7
	H
	S
	Seepage vegetation (S species > 2 and S > 5%)
	NEW

	7.1
	H
	Sc
	Juncu a-t + Moerc hib + Schoe nig + Genti ama + Pelli end >= 1 species
	NEW

	7.0
	H
	S*
	rest = seepage vegetation, unspecific
	NEW

	 
	
	
	 
	

	0
	S
	u
	No information about zone and vegetation typ
	

	0.0
	S
	u*
	Salt / brackish landscape, unspecific 
	

	 
	
	
	 
	

	 
	
	
	 
	

	 
	
	
	 
	


“Bakker tables”

Table 1. Synoptic table of the coena of the lower salt marsh. The frequency of occurrence is indicated and the mean coverage (+: 1-5%, a: 6-10%, 1: 11-20%, 2: 21-30% etc.

Addenda: taxa occurring in one coenon in less than 20% of the relevés: 1.7 Cochlearia anglica, Juncus maritimus, Armeria maritima, Poa pratensis, Parapholis strigosa; 1.8 Elymus athericus; 1.9 Potentilla anserina, Phragmites australis.

Table 2. Synoptic table of the coena of the higher salt marsh. The frequency of occurrence is indicated and the mean coverage (+: 1-5%, a: 6-10%, 1: 11-20%, 2: 21-30% etc.)


Addenda: taxa occurring in one coenon in less than 20% of the relevés: 2.2 Hordeum secalinum; 2.3 Holcus lanatus, Parapholis strigosa, Rumex crispus, Sonchus oleraceus, Trifolium pratense; 2.7 Aira praecox, Calamagrostis epigejos, Carex oederi pulchella, Festuca ovina, Galium palustre, Hydrocotyle vulgaris, Juncus bufonius, Radiola linoides, Ranunculus flammula, Scirpus rufus, Trifolium dubium, Triglochin palustris; 2.9 Ranunculus baudotii, Triglochin palustris, Eleocharis uniglumis, Puccinellia maritima.























