
  

Open-up and team-up, or drown in the water data deluge 

Dutch Continental Shelf Model Depth 

Daily storm surge forecasting 

Deltares + Rijkswaterstaat 
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4th paradigm: 21st century  = web-based community science 

4 phases in science (Jim Gray †, Microsoft research) 

 
1. Empirical ( last 1000s yr) 

 Archimedes, … 

 

2. Theoretical (last 100s yr) 

 Newton, … 

 

3. Computational (last 10s yr) 

 von Neumann, … 

 

4. Digital Data Deluge: BIG data + merging of 

 1. experiments;  

 2. theory; 

 3. simulations; 

 4. mass-data gathering: Lidar, smartphones, PIV 

 

 

IT and science need to team up: e-Science: 

• IT cannot handle science any more 

• Science cannot handle IT any more 

 

1. Past: data moves to scientist once (download) 

2. Now: data moves to scientist live   (DataTube) 

3. Future: Scientist will move to  
data (mainframes again) 

 

 

 



  
The problem: data  

In-situ observations Satellite observations 

Source: ECMWF Source: Guardian 



  
The problem: numerical models 

CPU frequency constant 

Since 2003 



  

Community example: Fishermen gather bathymetry data 



  
Community example: co-creation of tools 
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Deltares went  

open source: 

 

• Delft3D 

• OpenDa 

• OpenEarth 

• XBeach 

Location of members 

 

LinkedIn members 

 

Unique contributions 



  
Community example: land, air and water 



  

ESA Envisat (†) satellite provides global radar data, which can be processed 

automatically to produce flooding maps (water extent) 

Example 1: too much water: Global Flood Mapping 

Global satellite coverage 

Bangkok Thailand | 13 October 2011 Global Flood Observatory Initiative   



  
Example 2: too little water: GLOWASIS 



  
Example 3: too dirty water: river vs. sea models 

• World’s freshwater resources 

 endangered by salinity 

• Complex interaction with saltwater 

  in narrow river networks and  

 ground aquifers in coastal areas 

• Complex and fine models required 

• Merge riverine line models (feature)  

 marine gridded models (coverage). 



  
Open networks will rule the water industry 


