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ABSTRACT: The aims, content, and organisatory structure of a proposed interdisciplinary ecosystem 
research project in the Wadden Sea of Schleswig-Holstein (W. Germany) are briefly presented. The 
project will include research on both fundamental as well as applied aspects of the Wadden Sea 
ecosystems and their interaction with local human activities. In contrast to most of the other 
completed or currently running ecosystem research projects on tidal coasts, a considerable part of 
the scientific work will also deal with aspects of ecosystem management and protection of the 
various marine and semiterrestrial habitats of the Wadden Sea. Considerable attention is paid to 
theoretical and methodological aspects of research on ecosystems and landscape units. In particular, 
the adoption of a hierarchical view of complex biological and environmental systems is recom- 
mended. 

INTRODUCTION 

Coastal regions have  always been  those parts of the seas that have  suffered most 

from extensive impact  by man. Right up to the more recent  past this mean t  no serious 
threat  to these usually highly productive and also vulnerable  ecosystems. In our times, 

however ,  the coastal regions of industrial nations have to bear  an ever  increas ing burden  

of nutrient  and pollutant input via rivers, the atmosphere,  coastal discharges,  and direct 

re lease at sea. At the same time these regions are used intensively for food production 
and recreation. 

The two-fold human impact  through matter  input and resource use also poses a 

threat  to the coastal ecosystems of the Wadden  Sea of the German  North Sea coast. This 
has recently led to increasing concern about  the environmental  quality of these  ecosys- 

tems. On October  1st 1985, the Wadden  Sea of the state of Schleswig-Hols te in  ~Federal 

Republic of Germany) was declared a national park. The ensuing contacts b e t w e e n  the 
Umwel tbundesamt  (Federal Environmental  Office at Berlin) and the Nat iona lparkamt  

(National Park Office at T6nning) resulted in the first author 's  study on the fundamentals ,  

aims, content, and organisatory structure of an ecosystem research project  within the 
Wadden  Sea of Schleswig-Holstein.  Among  the aims of this project the appl ied aspects 
are of high priority. 

* Presented at the VI International Wadden Sea Symposium (Biologische Anstalt Helgoland, 
Wattenmeerstation Sylt, D-2282 List, FRG, 1-4 November 1988) 

�9 Biologische Anstalt Helgoland, Hamburg 
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Based on the results of the project 's conceptual  study (Leuschner, 1988) research 
work will start in 1989 for an initial period of 5 years. Funding  insti tutions will  probably 
be the Federal  Ministry of the Environment ,  Nature Conservation, and  Nuclear  Safety, 
the Federal  Ministry of Research and  Technology as well as the Ministry of Nature and 
Environment  of the state of Schleswig-Holstein. Participating scientific inst i tut ions will 
be the universities of Kiel and Hamburg ,  Biologische Anstalt  Helgoland,  GKSS-For- 
schungszentrum at Geesthacht  as well  as several scientists from other G e r m a n  and 
Danish institutions. 

A comparable research project on the Wadden  Sea to be carried out wi th in  the state 
of Niedersachsen (Federal Repubhc of Germany) is currently be ing  p l a n n e d  (ARSU, 

1988). 

ECOSYSTEMS AND LANDSCAPE UNITS AS OBJECTS OF RESEARCH 

In order to meet  the growing demand  for ecological knowledge  on the part  of 
administrat ion and the envi ronmenta l  pohcy makers, a new type of ecosystem research 
project has recently been  evolved in the Federal  Republic of Germany  (e.g. Okosystem- 
forschung Berchtesgaden). Three main  properties characterize these scientific efforts: 
(a) Objects of research are not solely selected examples of ecosystem s tands  with limited 

areal extension but  c o m p 1 e t e 1 a n d s c a p e u n i t s which comprise a mosaic of 
different ecosystem types. Thus research includes an approach to collect environ-  
mental  data in its regional variability. 

(b) To cover man ' s  inf luence on ecosystems the research program includes c o n t r i b u - 
t i o n s  f r o m  t h e  s o c i a l  a n d  e c o n o m i c a l  s c i e n c e s .  

(c) In order to improve interdisciplinary and synthetical research within the  project, the 
establ ishment  of an e f f e c t i v e p r o j e c t m a n ei g e m e n t is emphasized.  
The Wadden  Sea of the southern coast of the North Sea has faced the pressure of 

h u m a n  set t lement and influence for a long time. Therefore, man  is an in tegra l  part  of its 
ecosystems. Thus, the adoption of the above ment ioned  aspects in the context of 
ecosystem research will clearly be useful in order to reach a comprehens ive  scientific 
unders tand ing  of the Wadden  Sea's natura l  and m a n - m a d e  systems. 

Three main  goals are basic to the set-up of the research concept: 
(1) To gain a fundamenta l  unders t and ing  of the functions of natura l  a nd  m a n - m a d e  

systems within the Wadden  Sea ( i m p r o v e m e n t  of  e c o l o g i c a l  k n o w -  
l e d g e ) .  

(2) To present  scientifically based strategies for the improvement  of the presen t  environ- 
menta l  situation in the Wadden  Sea ( s u p p o r t o I ' f i r s t - a i d '  m e a s u r e s ). 

(3) To elaborate tools for future long-term survey and  assessment  of the env i ronmenta l  
situation in the Wadden  Sea ( s u p p o r t  o f  p r e v e n t i v e  a n d  p r o t e c t i v e  
measures). 

THE IMPORTANCE OF SPATIO-TEMPORAL SCALES IN ECOLOGICAL RESEARCH 

Depending  on the observer 's position, important  questions in ecology (such as 
equil ibr ium and stability in ecosystems, the role of species in ecosystem processes, etc.) 
are assessed in different ways. In this context, the choice of scales in space and time for 
observation is decisive. 
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Objects  and  phenomena  within the  l iving world can usual ly  be  re la ted  to different  
levels  of organizat ion.  In a series from the b iomolecule  to the cell, the  organism,  the 
populat ion,  the ecosystem, and finally t o  the entire biosphere,  s tructural  complexi ty  
increases  among  biological  systems (Fig. 1). This is ref lected by  a growing number  of 
const i tut ing e lements  as well  as by  the increased  diversi ty of ex terna l  pa rame te r s  
inf luencing those systems. Furthermore,  in the s implest  case, each complexi ty  level  is 
composed  of the subsystems on the next  lower level  and  is control led by  the level  above  it 
(O'Neil l  et al., 1986). 

Hie ra rchy  in structural  complexi ty  corresponds  to a series of increas ing  funct ional  
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Fig. 1. Hierarchical levels in biological systems relating to structure and function 
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complexi ty  in biological  systems. The t ime intervals  involved and  the n u m b e r  of par-  
t ic ipat ing processes  increase  great ly  within such a ' functional  h ierarchy '  f rom the  level  of 
the s imple cause-effect  react ion to the level  of evolut ionary processes  (Fig. 1). 

By select ing a certain spa t io tempora l  'observat ional  window'  within t hese  hierar-  
chies, not only the  structural  and  funct ional  complexi t ies  of the objects  of s tudy  will be  
de t e rmined  but  also the  velocit ies or, respect ively,  the rates  of the c o r r e spond ing  
processes  (O'Neill  et  al., 1986). This is ind ica ted  in a schemat ic  manne r  i n  F igure  1 b y  
graduat ions  from 'very fast' to ' ex t remely  slow'.  

It has  to be  ment ioned  here  that  the  above  desc r ibed  h ie ra rch ica l  pa t t e rns  in 
biological  systems are schemat ic  ones that  revea l  fundamenta l  pa t te rns ,  bu t  they  of 
course require  ad jus tments  if used  in pract ical  science. 

Never theless ,  it is clear that  a comple te  under s t and ing  of the hving w o r l d  requi res  
scientific approaches  at all levels of s tructural  and  functional  hierarchy.  Unfor tunate ly ,  
l imitat ions in avai lable  t ime and research  funding and also b roade r  scient i f ic  in teres t  
cont inual ly  forces scientists to select  res t r ic ted spa t io tempora l  windows for t he i r  research  
effort. This will inevi tably  l ead  to a b i a sed  view of nature,  par t icular ly  in  the  case of 
ecosys tem analysis.  

Ecosystem research  in the W a d d e n  Sea  of Schleswig-Hols te in  will concen t ra t e  on the 
level  of communi t ies  and  ecosystems (as ind ica ted  by  ha tch ing  in Fig. 1). Thus ,  research  
will  mainly  cover  such aspects  as the  dis tr ibut ion pat terns  of communi t ies ,  ecosys tem 
types,  and  abiotic  envi ronmenta l  condit ions within the W a d d e n  Sea, spec ies  divers i ty  in 
the  different communities,  foodweb pat terns ,  production,  consumption,  a n d  minera l iza -  
tion of organic  mat ter  in various ecosystems,  t r anspor t  of mat ter  across ou te r  and  inner  
boundar i e s  resp. interfaces of ecosys tems as well  as homeosta t ic  p rope r t i e s  at the 
ecosys tem level. With regard  to ecosys tem functions, research  will cover t he  ind iv idua l  
process  level  (see Fig. 1) as well  as more  complex  processes  such as r e -o rgan iza t ion  and  
es tab l i shment  of ecosystems (e.g. invest igat ions  on ecosys tem succession b y  ini t ia t ing 
long- term studies). 

APPROACHES TO ECOSYSTEM ANALYSIS 

Biological sc ience above the complexi ty  level  of the organism ( including popu la t ion  
ecology, ecosys tem ecology, l andscape  ecology) faces three obstacles  which,  on the one 
hand,  have h indered  the es tabl i shment  of a centra l  core of theor ies  and  concep t s  found in 
other  biological  sciences (Fenchel, 1987) and,  on the other hand,  have  led  to the  exis tence  
of compet ing  scientific approaches  and  methods  among ecological  discipl ines .  

(1) Ecosystems and landscape  units r ep resen t  systems which  are buil t  u p  of a ra ther  
large  number  of he te rogenous  system e lements  and  can be  viewed,  as does  O 'Nei l l  et al. 
(1986), as ' m e d i u m - n u m b e r  systems' .  These  systems do not  usual ly  yie ld  to m a t h e m a t i c a l  
analysis  with each  component  desc r ibed  by  a separa te  equat ion,  nor  can  they  b e  
sufficiently covered  by a statistical approach,  which  requires  a la rge  n u m b e r  of ident ica l  
sys tem elements .  'There are too many  componen t s  to descr ibe  each  by  a s ingle  equat ion;  
there  are not enough  to s imply ave rage  proper t ies '  (O'Neill  et al., 1986), In addi t ion,  the 
mul t i tude  of asymmetr ic  interact ions b e t w e e n  the system e lements  h inde r s  the  isolat ion 
of subsys tems and  thus the in t ended  inves t igat ion of them separate ly .  

(2) Ecosystems and landscape  units r ep re sen t  biological  systems at the u p p e r  end of 
the  structural  h ierarchy and therefore  inc lude  other  systems of di f ferent  (but lower) 
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complexi ty  (from the biomolecule  up  to populations) and size. This is also val id  for the 
processes  involved.  Thus, a scientific unders tand ing  of ecosystems and l andscape  units 
has to consider  much wider  spat io temporal  scales than, for example ,  d isc iphnes  hke 
molecular  b iology or physiology. 

(3) Propert ies  of ecosystems and l andscape  units not only express  gene ra l  biological  
or ecological  pr inciples  and laws but  also, to a considerable  extent,  express  the  function 
of s ingular  historical  or evolut ionary events  in the system's  and  its components '  past. 
Individual  and  non-reproducib le  constraints during the sys tem's  e s t abhshment  resp. 
evolution, l ead  often to s ingular  or unique  proper t ies  among the objects  of ecosystem 
research.  Therefore,  it also has to he recognized  that  - in contrast  to b iological  research  
be low the level  of the organism - scientific f indings at the ecosys tem level  are  usual ly  of 
hmi ted  genera l  validity.  The fundamenta l  goal  of natura l  science is to descr ibe  na ture  as 
s i m p 1 y as possible  w i t h o u t excluding impor tant  information (Vollmer, 1988). This 
can mainly  be  ach ieved  in disciplines hke  physics,  chemistry or molecular  biology 
through the recogni t ion of genera l  biological  pr inciples  and  laws. None  of the above 
ment ioned  scientific disciplines however  dea l  with objects  or p h e n o m e n a  that  are 
charac te r ized  by  the proper t ies  in (1) to (3). 

In contrast  to this, complex systems such as ecosystems and  l andscape  units  (and also 
as t ronomical  systems) are de te rmined  by  a 'dominance  of bounda ry  condit ions '  which 
l e ad  to the un iqueness  of many  of their  objects. Scientific progress  in ecosys tem analysis  
cannot  be  ach ieved  by  the search for genera l  principles concerning  structure and 
function alone, because  the neglec t  of boundary  conditions which  inf luence the system 
would  h inder  the object ' s  descript ion as well  as its explanat ion.  Therefore,  the  recogni-  
tion of the characteris t ic  and often unique  (singular) proper t ies  (which is main ly  the 
purpose  of natura l  history) represents  an important  e lement  of ecosys tem and  landscape  
ecology. This is especia l ly  valid in the case of app l ied  ecosys tem research.  

Ecosystem research  has been  conducted  us ing different scientific app roaches  and 
research  strategies.  Fundamen ta l  differences exist be tw e e n  the p o p u 1 a t i o n - c o m - 
m u n i t y  a p p r o a c h  and the p r o c e s s - f u n c t i o n a l  a p p r o a c h  to ecosystem 
analysis,  the former mainly concentra t ing on biological  p h e n o m e n a  in the context  of 
popula t ions  and  their  interaction, the lat ter  p redominan t ly  dea l ing  with biotic as well  as 
abiotic p h e n o m e n a  re la t ing  to ecosystem level  processes  (see O'Nei l l  et al., 1986). 

Both approaches  can del iver  impor tant  contributions to the unde r s t a nd ing  of ecosys-  
tems and  l andscape  units (Table I), bu t  also exhibi t  specific l imitations.  Accord ing  to the 
structural  h ierarchy in biological  systems p resen ted  in the chap te r  on "The impor tance  of 
spa t io- tempora l  scales in ecological  research"  one can rela te  both approaches  to different 
organisat ion levels,  the former concentra t ing ra ther  on populat ions,  the la t ter  emphas iz-  
ing ecosystem level  phenomena .  Both ecological  schools try to expla in  their  specific 
observat ions in terms of the proper t ies  of the composing parts:  the  popula t ion-communi ty  
approach  does this by  examining  the organisms,  the process-funct ional  app roach  by  
inves t igat ing the ecosystem's  functional  compar tments  (e.g. pe lag ic  pr imary  producers)  
(see Table 2). However ,  the examinat ion  of the respect ive  h igher  complexi ty  levels is 
requi red  in both approaches  in order  to revea l  the s ignif icance of the  observat ion  in 
na ture  as well  as the  role of control mechanisms.  

Until now, only a few at tempts  have been  unde r t a ke n  to r each  a necessa ry  synthesis  
of both  approaches .  Among  supporters  of both  schools an intui t ive re ject ion of different 
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Table 1. Hierarchies in biological systems and corresponding scientific approaches 

Level of organization Involved scientific disciplines Possible gain of knowledge 

Landscape unit, ecosystem 
complex 

Ecosystem, community 

Functional ecosystem 
component 

Population of organisms 

Organism 

Organ, cell 

Biomolecule 

Biogeochemistry, biogeogra- 
phy, meteorology 

Process.functional approach to 
ecosystem analysis, biogeo- 
chemistry 

Process-functional approach to 
ecosystem analysis 

Population-community ap- 
proach to ecosystem analysis, 
population genetics 

Ecophysiology, behavioural 
biology, natural history 

Physiology, biochemistry, bio- 
physics, anatomy 

Molecular biology, genetics, 
biochemistry 

Regional exchange of matter 
(input-output-balances, 
source-sink-strength, meso- 
scale transport processes), eco- 
system distribution 

Matter and energy turnover 
within ecosystems, foodweb 
patterns, role of species in eco- 
system processes, mainte- 
nance of diversity and orga- 
nism abundance 

Behavionr and regulation of 
fundamental ecosystem pro- 
cesses (production, consump- 
tion, mineralization etc.) 

Population dynamics and spe- 
cies interactions (natality, 
growth, mortality, predation, 
competition, migration etc.) 

Performance and behaviour of 
individual organisms :in their 
environment 

Physical and biochemical me- 
chanisms within an organism 

Physical and chemical  mecha- 
nisms at the molecular level 

p e r s p e c t i v e s  on ecosys t ems  is d o m i n a t i n g  (e.g. Fenche l ,  1987), w h i c h  d o e s  no t  he lp  to 

i m p r o v e  the  tools  of e c o s y s t e m  analysis .  
Bes ides  d i f fe ren t  sc ient i f ic  a p p r o a c h e s  (as m e n t i o n e d  before) ,  r e s e a r c h  a t  t he  ecosys-  

t e m  l eve l  r equ i r e s  va r ious  eco log ica l  r e s e a r c h  s t ra tegies :  d e s c r i p t i o n of  t he  ob jec t ' s  
or p h e n o m e n o n ' s  p roper t i e s  shou ld  a lways  be  the  first s tep towards  the  u n d e r s t a n d i n g  of 

observa t ions .  Wi th in  the  con tex t  of the  c a u s a I - f u n c t i o n a 1 r e s e a r c h  s t ra tegy ,  an  
a t t emp t  is m a d e  to exp la in  the  ob jec t ' s  s t ruc ture  and  func t ion  in t e rms  of the  p rope r t i e s  of 

s u b s y s t e m s  at l o w e r  complex i ty  levels .  Clear ly ,  a s t rong  scient i f ic  r e d u c t i o n i s m  faces  

cer ta in  l imi ta t ions  in b io logy  (e.g. Vol lmer ,  1988) as we l l  as in the  f ie ld  of e c o s y s t e m  
analys is  (Levins  & Lewont in ,  1980). Finally,  the  third i m p o r t a n t  r e s e a r c h  s t r a t egy  in 

eco log i ca l  s c i e n c e  i n t ends  to exp la in  obse rva t ions  in t e rms  of the i r  h i s t o r i c a 1 o r ,  

r e s p e c t i v e l y ,  t h e i r  e v o l u t i o n a r y  b a c k g r o u n d .  
Eco log ica l  r e s e a r c h  can  be  c o n d u c t e d  e i the r  i n t h e f i e 1 d by  o b s e r v i n g ,  c o m p a r -  

i ng  or m a n i p u l a t i n g  the  ob jec t  of s tudy,  or  in a 1 a b o r a t o r y r e s p .  m i c r o c o s m. In 

t he  case  of e c o s y s t e m  and  l a n d s c a p e  s tud ies  the  fo rmer  a p p r o a c h  s e e m s  to be  m o r e  

impor tan t .  
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Table 2. The two main approaches to ecosystem analysis in relation to the levels of organization in 
biological systems (following O'Neill et al., 1986) 

Levels of Population-community approach Process-functional approach to 
organization to ecosystem analysis ecosystem analysis 

Landscape unit, eco- 
system complex 

Ecosystem, 
community 

Functional ecosy- 
stem component 

Biological significance 

Population O b s e r v a t i o n s 

Organism Causal explanation 

Biological significance 

O b s e r v a t i o n s  

Causal explanation 

Furthermore m a t h e m a t i c a 1 m o d e 1 s can be used to gain insight into ecologi- 
cal systems. This has been  demonstrated especially in the case of models describing parts 
or compartments  of ecosystems where they can be valuable heuristic devices. Simulating 
complete ecosystems or landscape units seems to be less successful, particularly if 
quanti tat ive predictions for m a n a g e m e n t  purposes are e~pected (Mann, 1982). Continu- 
ally changing  boundary  conditions, the existence of non- l inear  processes, and  the limited 
knowledge on adaptat ion (or other complex) processes within ecosystem compartments  
hinders in most cases the sound extrapolation of the system's behaviour  into the future by 
means  of a mathematical  model. This seems to be demonstrated by the results of several 
ecosystem modell ing efforts especially in North American coastal ecosystems (e.g. 
Boynton et al., 1977; Gordon et al., 1986; Hopkinson & Day, 1977; Johnson, 1980; Kremer 
& Nixon, 1978; Pomeroy & Wiegert, 1981). 

Therefore, modell ing efforts within the ecosystem research project in the Wadden  
Sea of Schleswig-Holstein will concentrate on well understood ecosystem compartments  
(e.g. the construction of high resolution tidal transport models). Instead of bui lding own 
ecosystem models, it is in tended to examine the applicability of the recently established 
ecosystem model  of the Western Dutch Wadden  Sea (Baretta & Ruardij, 1988) to the 
results of the present  study. In this way, it is hoped to combine a matured  ecosystem 
model  with an extensive set of empirical data which will be collected within the 
framework of the project. Thus, the validation (or falsification) of existing ecosystem 
models by means  of a comprehensive basis of field data will be emphasized.  This has 
frequently been  neglected during the past. 
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APPLIED ECOSYSTEM RESEARCH: INCLUSION OF GEOGRAPHICAL 
APPROACHES AND RESEARCH ON REGIONAL S O C I O - E C O N O M I C A L  SYSTEMS 

Landscape  units such as the W a d d e n  Sea of Schleswig-Hols te in  (covering about  
2850 km 2) confront scientists with a considerable  spat ia l  and  t empora l  var iabi l i ty  of 
propert ies .  By means  of a compute r -based  geograph ica l  information sys tem it is hoped  to 
p resen t  impor tant  ecological  and  socio-economical  var iables  of the  region  of s tudy in a 
manne r  that  enables  further in terpre ta t ion and computa t ion  of the  data.  The  concept  of a 
geograph ica l  information system for the W a d d e n  Sea  mainly  folIows expe r i ence  taken  
from its appl icat ion in terrestr ial  l andscape  ecology (e.g. Grossmann  et  al., 1983). An 
a t tempt  has been  m a d e  to adopt  this geographica l ly  or ien ta ted  a p p r o a c h  within the 
f ramework  of this project  for the purpose  of envi ronmenta l  m a n a g e m e n t  a n d  protect ion 
in the  W a d d e n  Sea of Schleswig-Holstein.  A list of re levant  abiotical ,  biotical,  and  socio- 
economical  var iables  has  been  compi led  in order  that  they m a y  be  inc luded  in the system 
(Leuschner, 1988). It is in t ended  to use da ta  from exist ing aer ia l  surveys,  maps ,  statistics, 
and  other  wri t ten information as well  as to conduct  addi t ional  field surveys.  

Tradit ionally,  ecosys tem research  has concent ra ted  on na tura l  (or semi-natural )  
systems in which man  is v iewed  as an external  factor. However ,  in our  t imes most 
ecosys tems of the indus t r iahzed  countries are extensively  shaped  and  in f luenced  by  
h u m a n  activity. Therefore,  the under s t and ing  of the structure and function of ecosys tems 
requires  insight  into the socio-economical  systems which are  in t e rconnec ted  with their  
na tura l  counterpar ts  (Haber,  1986). Consequent ly ,  ecosys tem research  in the  W a d d e n  
Sea  of Schleswig-Hols te in  will  include invest igat ions on severa l  reg iona l  socio-economi-  
cal systems (Fig. 2). In this context,  ecosys tem research covers both  the analys is  of natura l  
as wel l  as m a n - m a d e  systems and their  interaction. 
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Fig. 2. Objects of an applied ecosystem research in the Wadden Sea 
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CONTENTS OF THE ECOSYSTEM RESEARCH PROJECT tN THE WADDEN SEA OF 
SCHLESWIG-HOLSTEIN: AN OVERVIEW 

The project will be divided into three sections: 

S e c t i o n A will mainly use descriptive and historical research strategies in order to 

invest igate  s t r u c t u r a l  aspects of the natural  and socio-economical systems with 

regard to their spatial and temporal  variability in the region. An important step will be the 

es tabhshment  of the geographical  information system WATiS which is current ly to be 

installed at the GKSS-Forschungszentrum at Geesthacht  (Krasemann, unpubl.). Based on 

additional speciahsed studies on the impact  of human activities on local ecosystems (e.g. 
mussel  and shrimp fisheries, tourism, and sheep grazing of salt marshes), the results of 

the project 's  research activities are to be presented  in a manner  that allows the direct use 

by the state and federal  agencies  for environmenta l  m anagem en t  and ecosystem protec- 

tion in the region of the Schleswig-Holstein Wadden Sea. 

S e c t i o n B will predominant ly  deal  with functional properties of the marine and 

semiterrestrial  ecosystems in the Wadden  Sea. Research will be focused on physical  and 

biological  transport processes at the outer and inner boundaries  and interfaces of the 

Wadden  Sea ecosystems and their compartments.  Due to favourable hydrographical  
conditions and the location of suitable research facilities, the Wadden  Sea region 

be tween  Sylt and Romo on the German-Danish  border has been  se lec ted  for these 

intensive process studies in the marine environment.  Unlike the Ems-Dollart-estuary 

which was the object of the Dutch BOEDE ecosystem project in the Wadden  Sea, the Sylt- 

Romo research site represents  the Wadden  Sea bight ecosystem type. 
Studies on matter  transport and turn-over  within salt marshes will be conducted  at 

the ne ighbour ing  grazed and ungrazed  marshes near  Da~ebfill in Northern Yrisia. 

Table 3. Overview of the contents of the planned ecosystem research project in the Wadden Sea of 
Schleswig-Holstein 

S e c t i o n  A 
A 0 Documentation and project information 
A 1 Establishment of the geographical information system WATiS 
A 2 Field surveys for the information system 
A 3 Analysis of the socio-economical systems of the region 
A 4 Analysis of the ecosystems' recent and historical development 
A 5 Sensitivity of qualitative biological indicators 
A 6 Case studies on the impact of human activity in the Wadden Sea 
A 7 Pollutants in the Wadden Sea of Schleswig-Holstein 

S e c t i o n  B 

B 0 Boundary conditions in the research site Sylt-Romo-Wadden Sea 
B t Organism mediated turn-over processes 
B 2 Measurement and modelling of transport processes 
B 3 Exchange processes at ecosystem boundaries and interfaces 
B 4 Balance of matter turn-over at the Sylt-Romo-Wadden Sea 
B 5 Balance of matter turn-over in salt marshes of Northern Frisia 

S e c t i o n  C 
Project administration 
Pubhc relations section 
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T h e  p ro j ec t s  of sec t ion  A c o r r e s p o n d  w i t h  t h e  two  ' a p p l i e d '  goa l s  of t h e  p ro j ec t :  (1} 

s u p p o r t  of "first-aid '  m e a s u r e s  ( see  p. 566;  p r o j e c t  A 6  i n  T a b l e  3); (2) s u p p o r t  of 

p r e v e n t i v e  a n d  p r o t e c t i v e  m e a s u r e s  (p ro jec t s  A 1, A 2, A 5, A 6 in  T a b l e  3). 

In  con t ras t ,  s e c t i o n  B m o s t l y  r e p r e s e n t s  p r o j e c t s  of ba s i c  n a t u r a l  s c i e n c e .  

S e c t i o n C c o n t a i n s  t he  p r o j e c t ' s  a d m i n i s t r a t i v e  o rgans .  

A m o r e  d e t a i l e d  d e s c r i p t i o n  of t h e  p r o p o s e d  r e s e a r c h  p r o g r a m  is e n c l o s e d  in  

L e u s c h n e r  (1988). T a b l e  3 hs t s  t h e  p l a n n e d  s u b - p r o j e c t s .  
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