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Where do we stand in scheme 3?
1. Assessment of the present situation
2. Identification of required outputs
3. Identify the infrastructural requirements: hardware
4. Personnel & training
5. Improvement and integration of existing databases or development of new 

integrated database & Develop ArcGIS application based on WFD guidance 
document interacting with the database
a. Functional design
b. Development
c. Documentation
d. Installation (November 1st)
e. Training
f. Acceptance testing (January 2008)

6. National Explanatory Workshop
7. Advanced & additional training 
8. 1 year guarantee period 
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Database developed

Cymos: short for Cyprus Monitoring System

The database delivered is an integrated database:
• disciplines (hydrology, water quality and biology/ecology)
• water resources (surface (inland, coastal), lakes and groundwater)
• organisations (WDD, DMFR, SGL, GSD, ES)

The integrated database will play a key-role in agency co-operation on 
water resources management and will demonstrate the build up of 
water system knowledge that is required in coming wfd articles.
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Cymos - components
• Cymos Application which explores the data 

– select, edit, validate, analyse, report, export
• Water Quality Data Entry

– manual entry of samples and their chemical and biological 
analysis

– SGL Lims data
• Import Wizard

– logger data (csv type)
– structured Microsoft XLS files

• Bore Well Details Application
• Amoeba Export
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Cymos – database
• Special attention is given to the implementation of 

constraints and relations to ensure integrity of the 
measurement data

• Data integrity is primarily with the database. It is not 
sufficient to put data integrity intelligence in the  
application if other applications or persons work on the 
same database directly or using other applications

• Versions
– The database is built in the latest MsSQL version (2005)
– The geodatabase is implemented in ArcGis version 9.2
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Cymos - permissions
• Authorisation

– users get rights through one “role”
– roles for individual users are administered in the database 

maintained by the dba
– there are 4 hierarchical levels of authorisation implemented: 

view < insert < edit < delete
– data are owned by departments, the owner-department is added 

to each data-record 

Audit trail is implemented for the most important tables.
It registers:
– date and person who created the record
– date and person who last changed the record
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Cymos - capabilities
• It is a safe data store and open to external applications
• It is multi-user and at present can handle 25 users simultaneously
• Handles large amount of data and performs well within the available 

hardware
• User-friendly 

– Graphical User Interface
– Presentation of results in tables, reports, ArcGis maps and graphs

• It is filled with a lot of historical data
• Documented (UK and Greek)
• It is configured to receive data from the WFD monitoring activities

– all new monitoring locations logically grouped
– all new parameters logically grouped
– further expansion is possible

• Configured to output the required WFD Maps
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Outputs- WFD requirements

Maps required by Article 8 in 2007
• Map 6:    Monitoring Network for Surface Water Bodies
• Map 10:  Monitoring Network for Groundwater Bodies

Maps required by Article 8 in 2009 (after two years 
monitoring)

• Map 7: Ecological status & Ecological Potential of Surface Water
Bodies

• Map 8: Chemical status Surface Water
• Map 9: Groundwater Status
• Map 12: Status of protected areas
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Status calculation
The status of each waterbody is derived from monitoring at 

selected sites for individual parameters

The periodical status calculation requires: 
– time-aggregation of measurements
– testing against standards or reference conditions (quality index)
– clustering qi to bqe (and clustering of bqe to status)
– grouping of location status to water body status
– rendering of the colour

Beside the monitoring results and quality standards, the result 
depends also on the order in which the above steps are taken. 
The Cymos application formalises the status calculation.
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Impression



WL | Delft Hydraulics 1414WFD Article 8 -
Monitoring

The GUI
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Gis map with the surface water 
monitoring network
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Screens demonstrating expandability
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Entry form for water quality
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Amoeba presentation
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HTML Report
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Example status map for Groundwater 
bodies

©
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Kilometers 1:800,000Scale: 

Cyprus
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Projection: UTM zone 36N

Date:
Produced by:
Status:

15 November 2007
wl | delft hydraulics
draft
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Concluding
The integrated database 

has improved:
– safety of the storage
– accessibility
– interchange and  

sharing data
– processing & reporting  
– ease of EU reporting
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Thank you
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Cymos – data model
• ‘Measurements’ are stored similarly and in the same 

table for all types of data
– river discharge, groundwater level, chlorophyll in coastal 

water or number of fish or even coliforms in waste water
– depth-measurements can be stored

• ‘Meta data’ in separate tables
– measurement locations (river stations, meteo, springs, 

groundwater, coastal)
– measurement variables (parameters)
– lookup tables e.g. departments, laboratories, persons
– structures, instruments

• Separate tables for “relation type data”
– Q-H relation
– validation relationships for water quality
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Improved data exchange and 
accessibility 

• Routinely transfer of data from one BA to the others is 
improved because:
– all have workable access to the central database
– automated transfer of data from Lims to Cymos
– protocol to guarantee mapping of sample and analysis results to 

the locations where the sample is collected

• All data in the database can be viewed by all users, e.g. 
to see
– full analysis results of a sample
– access to conditions at the time of sampling


