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Big Data in groundwater



Big data (wikipedia)
 Big data is data sets, so voluminous and complex that 

traditional data-processing application software are 
inadequate to deal with them.

 Big data includes capturing, storage and analysis of data. 

 Big data also refers predictive analytics, user behavior 
analytics, or certain other advanced methods that extract 
value.

https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Data_processing
https://en.wikipedia.org/wiki/Application_software
https://en.wikipedia.org/wiki/Automatic_identification_and_data_capture
https://en.wikipedia.org/wiki/Computer_data_storage
https://en.wikipedia.org/wiki/Data_analysis
https://en.wikipedia.org/wiki/Predictive_analytics
https://en.wikipedia.org/wiki/User_behavior_analytics


Data Mining
 The process of discovering meaningful correlations, patterns 

and trends by sifting through large amounts of data stored in 
repositories.



Groundwater hardly any Google 
results but there is enough that is 

relevant to us

 National and international repositories

 National and international models



Global digital elevation data sets 
ready to download







Tafilalet Khettaras (Erfoud, Morroco)
Morocco
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Model Grid from SRTM (NASA) 



Only monthly precipitation data locally available



Tim Hessels

Spatial Data and Python



Programming Languages

Download Python packages



Python

Includes:
• Projection
• Geo Transform
• No Data Value

Includes:
• Pixel Values

GTIFF        =    GEO Location  + Array

Script 2



1. Download daily CHIRPS data of October till 
December 2016 by using FileZilla

 Download the daily data for Africa only
 /pub/org/chg/products/CHIRPS-2.0/africa_daily/tifs/p05/2016

2. Unzip the data

Downloading data



Climate Hazards Group Infrared Precipitation with 
Station data (CIRPS)hirps data



Python

Now we will create a new tiff file where the no data value is defined and the pixels 
with 0 rainfall is also defined as no data

Open chirps-v2.0.2016.12.01.tif in QGIS and you get:

No Data Value is not defined, this is therefore shown as a red (Value = -9999)

Script 4



Python

Now create a new tiff file where the no data value is defined and 
the pixels with 0 rainfall is also defined as no data

Old Tiff New Tiff

Script 4



Python

October 2016 November 2016 December 2016

Script 6









Netherlands
 National and company repositories including documents (example 

pdfs, WaternetT)

 Notably in NL AHN

 Dinoloket

 KNMI

 Social → See 



The Netherlands’ national portal for getting public data



PDOK data 
immediately 
available in

QGIS



5 m resoltuion public 
Netherlands’ 

elevation model

AHN



Climate and weather 
data downloadable 

from the Royal Dutch 
Meterorological 

Institute
(KNMI)



Subsurface data 
repository 

maintained by

TNO











Model Whilhelminakanaal, 
Tilburg

Antea-Group:
700 tijdreeksen ganalyseerd als 
voorbewerking voor de model-

ijking
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WO doorsnede Kingbeek, met AHN profiel over de boringen

Kingbeek
Maas

Julianakanaal
Maaiveld, 
AHN



Formatie van Breda
(marien, fijn)

grind en zand
Formatie van Beegden

Holoceen (fijn)

Holoceen (fijn)

Kingbeek

Doorsnede Kingbeek met formaties en grondwater ingetekend







Mendizabal and 
Stuyfzand

Chemistry of the 
Netherlands’ 
subsurface



Mendizabal and Stuyfzand
Hydrosome delineation in the 

Netherlands’ subsurface



Conclusions
 Satellite and remote sensing in general are extremely important, indispensible in fact, but are not 

the panacea for everything.

 The increasing number of repositories of groundwater data in the public domain allow much more 
sophsiticated and comprehensive analysis of groundwater related phenomena.

 This way, big data is not only relevant on the national scale, it is so locally as well.

 Professionals will have to be or become aware to stay relevant and will need to become skilled in 
accessing and handling and analysing large(r) amounts of data to make use of it.

 Modern software and flexible scripting languages in the public sector together with the available 
data permit everybody on earth to become professional, it only requires the will and effort to 
learn.

 At least engineering and science students should get famliar and skilled in the iinvolved 
techniques as soon as they come to the university.



Ongoing: 

Creating a vast network of 
cheap weather stations for 

Africa




