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Big Data 

 



• Simultaneously 
increases in 
algorithm 
efficiency. 

 
• Cloud computing 

and parallelization 
of the solver. 
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Some of the challenges are: 

 
• Capacity to store raw data 
• Capacity to search, aggregate, filter, Qa/Qc, and 

cross-reference data sets 
• Repeatability 
 
AND 
 
• Clients, regulators, stakeholders expectations. 

 

INTRODUCTION – WHY? 



 
– Databases 
– Python Scripts 
– Matrix’s PEST Graphical User Interface (GUI) 
– Cloud Computing 
– Version Control System 
 

 

WORKFLOWS FOR DATA INTENSIVE 
GROUNDWATER ASSESSMENT – TOOLS 
FROM SOFTWARE ARCHITECTURE AND 

SOFTWARE ENGINEERING 



DATABASES 

• Geology Dataset 
• Hydraulic Heads 
• Withdrawal and 

Disposal Rates 
– Reported 
– Planned 

• Surface Water 
Gauge 



GEOSCOUT 



AQUARIUS 

40 GB 



ALBERTA WATER WELL INFORMATION 
DATABASE 

1 GB 



MATRIX’S - PHYSICAL HYDROGEOLOGY 
DATABASE 

52 GB 



MATRIX’S - PHYSICAL HYDROGEOLOGY 
DATABASE 

52 GB 



MATRIX’S - PHYSICAL HYDROGEOLOGY 
DATABASE 



• Used for: 
– Database query 
– Data QA/QC 
– Data filtering 
– Data Manipulation to 

Input/Output files  
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PYTHON SCRIPTS 

GOCAD 

FeFlow 



 
 

 

 
 

MATRIX’S PEST GUI 

• PEST (Model Independent Parameter Estimation) 



– Python / Qt 
– Reads Descriptive File (Spatial + Temporal Information) 
– Automated generation of PEST files 

MATRIX’S PEST GUI 



– Automated 
observation group/ 
regularization 
reweighting 

– Parameter 
visualization  
 

MATRIX’S PEST GUI 



– Visualization of data 
misfit 

– Residuals statistics 

MATRIX’S PEST GUI 



– Plugin for Quantum GIS 
– Shapefiles automatically 

generated 
 

MATRIX’S PEST GUI 



• Amazon EC2 server 
– Solution for higher 

CPU 
– PEST Optimization 
– Null-Space Monte  

Carlo Uncertainty  
Analysis 

CLOUD COMPUTING 



VERSION CONTROL SYSTEM 

• Repository with binary Incremental changes  
• Keep log of changes and versions 
• Extremely useful for collaborative work and script 

development/deployment/testing (TDD) 



• Data intensive groundwater assessment becoming the norm 
• Multiple challenges 
• Database development and python scripting has allowed for 

efficient data management and QA/QC 
• Linking PEST files to Python visualization, GIS, and a  

QT GUI has helped in making subjective weighting and 
regularization choices when calibrating highly  
parameterized models with PEST 

• Version control provides a efficient workflow  
management and tracking to allow efficient  
collaboration and repeatability.  

 
 

SUMMARY 



QUESTIONS 
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