
D a t a  M a n a g e m e n t - Kinneging

WADI: Dat a management O f Hydrographic 
Inform ation

N. Kinneging Rijkswaterstaat is the Dutch government agency, which is responsible fo r the
maintenance o f  the w ater infrastructure, the protection against floods and the quality  

o f  the main w ater systems. To perform  these tasks a lo t o f  inform ation is needed and therefore many 
measurements are perform ed in the fields o f  physics, hydrography and ecology. O f  a ll data types the  
hydrographic data  represent the largest volume. To manage this huge am ount o f  data  Rijkswaterstaat has 
developed the W ADI (W A ter D a ta  Infrastructure) database.

Introduction
Hydrographic data is used fo r many purposes, fo r instance the data are used fo r safety o f the land against floods, fo r navigational 
purposes and fo r the planning and realisation o f dredging projects. Rijkswaterstaat is responsible fo r these tasks and therefore 
collects hydrographic data on a daily basis using various single beam and multibeam systems. Rijkswaterstaat is a governm ent 
agency w ith  about 8000 employees, o f which at the start o f 2006 10 1 people were involved in hydrography, located at different 
parts o f the  country. A  to ta l o f 18 ships are used to  pe rfo rm  the hydrographic surveys o f Rijkswaterstaat. For hydrography 
Rijkswaterstaat needs a yearly budget o f over 20 m illion euros.These figures illustrate, tha t hydrographic inform ation is a costly 
investment and should be managed accordingly.

R ijkswaterstaat has decided to  make all m easurement data centra lly available in a un iform  fo rm a t and accessible through 
in ternet.Through international co-operation in projects like SeaDataNet the exchange o f data w ith  colleague organisations is 
facilitated.The W A D I database plays a central ro le in the storage and management o f in form ation by Rijkswaterstaat. O f all the 
measurements stored in W A D I in this paper the emphasis w ill be on the hydrographic data.

W ork Flow

In o rd e r to  organise the datamanagement the w o rk  flow  around these data is essential. Previously the storage and archiving o f 
in fo rm ation was a task to  be perform ed at the  end o f each pro ject. In the w o rk  flow  o f the  in fo rm ation services o f Rijkswa­
terstaat (see diagram in Figure I) W A D I has a central position. By using the central database local data storage can be avoided. 
This decreases the to ta l costs fo r the organisation as well as the risks.
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In the  w o rk  flo w  a m ajor d is tinction  between the various stages o f 
the  process can be recognised.The scheme is demand driven, which 
means th a t fo r  all data acquisition the  in fo rm ation  need o f one o r  
m ore end-users w ith in  the  Rijkswaterstaat organisation is required.
The data acquisition and validation results in data w ith  a well defined 
quality level and form at.Thus the  need reconcile th is phase la te r in 
the process in minimised. Data storage is now an integral parts o f the 
w o rk  flow.Through the meta-data stored together w ith  the measure­
m ent data a complete data set is stored and archived. Data processing 
and presentation is a separate pa rt o f the scheme, thus emphasizing 
the special skills needed fo r this w ork .
This description o f the w o rk  flow  has several advantages:
- There is a logical d is tinction  in data acquisition and data proces­

sing.
- A  b e tte r con tro l o f the  data quality can be reached.The quality 

management system (QMS) ensures good data quality fo r W A D I.
- Re-use o f data is facilitated by th is scheme.The database contains the  validated data as well as processed data (e.g. a fter 

gridding).

Figure i :  WADI’s 
Rijkswaterstaat.

cen tra l position in the w ork flow  o f

Technical Design o f  WADI
It is beyond the scope o f this paper to  give a detailed technical description o fW A D I.A II docum entation can be found through 
the W A D I-w ebsite  (www.wadi.nl). In Figure 2 the structure o f the W A D I database is outlined.
Applications communicate w ith  W A D I through the web-api using SOAP (Simple O bject Access Protocol). In this way the appli­
cation is to ta lly  separated from  the storage.W ADI w ill provide a general application to  search the database and retrieve data.
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It is expected, tha t various specialised applications w ill connect 
to  W A D I in the coming years.

W ith in  W A D I a clear distinctions has been made between data 
and m etadata.The user can find data in the  database through 
the metadata only.A data model has been designed to o  describe 
the measurement data o f Rijkswaterstaat. Metadata on e.g. loca­
tion , param eter type, measurement tim e is stored. Furtherm ore 
user interface com ponents are available to  search and retrieve 
datasets.To structure the metadata W A D I uses the RDF-techno- 
logy (Resource D escrip tion  Fram ework), one o f the  standards 
in In ternet technology. By RDF the searching o f the metadata is 
much m ore flexible than in standard database methods, w here 
queries must be programmed fo r  all possible searches.
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Figure 2 : S tructure o f  the WADI database.

The data itself can be stored in separate data stores, which can be tuned to  the specific data characteristics. A t  this m om ent 
jus t one data store is implemented.

Exam ple o f  Coastal Zone M anagem ent

One o f the m ajor tasks o f Rijkswaterstaat is the protection 
o f the  Dutch te r r ito ry  against the  N o rth  Sea. By law it  is 
stated, th a t the  coastline m ust be maintained at the  pos­
ition o f 1990. Every year sand suppletions are performed at 
critica l zones o f the coast to  compensate fo r  the erosion 
processes taking place. Each year the  suppletion volum e 
is about 6 m illion m 3 o f sand. In o rd e r to  plan these sup­
pletions accurately a lo t  o f knowledge is necessary o f the 
morphological behaviour o f the sea bottom  near the coast 
up to  about 20 m ete r depth.The yearly measurements o f 
the coastal zone are stored in the W A D I system.

In Figure 3 the user interface is shown fo r  retrieving grid- 
data from the W A D I database. On the left the various elem­
ents o f the  metadata are shown, on which the  search is 
done (location, tim e  and data type) and on the  righ t the 
possible locations are shown on the  map o f The N e the r­
lands.

In W A D I coastal measurements over a long period in 
are available. As an example in Figure 4 the  sea 
bo ttom  measurements fo r  the same locations are 
shown fo r  the years 1926 and 20 01.

Conclusions
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Figure 3: User in te rface fo r  re triev ing  g rid da ta  fro m  the WADI da ta­

base.

Figure 4 : Examples o f  long te rm  m on ito ring  fo r  m orphological analysis o f  the 
coastal zone (same location fo r  1926 and 2001).

d M  hi «|Ty

W A D I offers a new data infrastructure fo r storage 
o f all measurem ent data o f R ijkswaterstaat. The 
system is bu ilt using leading edge technology in 
database developm ent and web based program - 
m ing.Thus a flexible system has been made, tha t 
can be easily connected to  o th e r databases.WADI 
is open to  all users through public data portals and 
through dedicated applications.
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