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SPATIAL ANALYSIS FOR GEOSCIENCES 
 
Modern spatial analysis involves the use of 
Geographic Information Systems (GIS) to 
correlate various forms of data with their 
geographic position. Current GIS software 
integrates spatially-coded databases with many 
statistical and graphical tools for ease of 
analysis. 

 

 
 
Geodatabases 
 
The past 15 years has seen the inclusion of 
spatial add-ons for relational database systems, 
such as: 

 Oracle Spatial 

 MySQL Spatial Extension 

 PostGIS for PostgreSQL 

 SpatiaLite for Sqlite 
 

These modules have allowed the possibility of 
spatially-oriented searches. For example, users 
can search for data that: 

 falls within a region 

 overlaps a region 

 is within a certain range of a location 

 is the intersection (or other combinations) 
of regions 

 
Modern front-end software such as ArcMap, 
MapInfo & QGIS uses these query capabilities 
to create efficient graphical interfaces for 
viewing and analyzing spatial data. A GIS 
specialist can assemble a spatial database, 
design complex SQL queries for them and 
program add-on modules, typically with the 
Python language for input to ArcGIS. 
 
 

 

 
Interpreting Geoscientific Data 
 
The analysis of most geoscience data involves 
the interpolation of limited, discrete datasets to 
estimate something about the real world. This is 
because most measureable parameters are 
assumed to be continuously variable with 
geographic distance. This assumption is part of 
the first “law” of geography. 
 
Fortunately, GIS software often includes many 
tools that can perform this job. Complex analysis 
can be performed efficiently with editable 
graphical output, such as: 

 Grid interpolation with Nearest Neighbour 
Analysis, spline & polynomial fitting and 
Kriging 

 Hot Spot analysis and auto correlation 

 Quadrat analysis and dispersion measures 

 Spatially weighted regression and multi-
parameter regression 

 

 
 
Map making, geological categorization 
 
Traditional cartography has gradually been 
superseded by increasingly better software tools 
for creating map objects. GIS tools provide 
automated digitization and analysis for spatial 
errors such as overlapping areas.  
 
In addition, GIS analysis takes many steps 
further with cartographic data, by allowing 
detailed statistical analysis and display, such as: 

 Categorization by statistical breakdown, for 
example in quantiles or lognormal variance  

 Automated addition of charts and plots to 
map views 

 3D visualization of data layers 

 Straight-forward integration with online 
databases and web-based display tools 

 

 

 
Modelling 
 
Modelling for the geosciences, such as 
geophysical imaging, and groundwater & 
surface water modeling, traditionally used input 
files with synthetic geometries, or required 
considerable effort to prepare and export their 
data to real world maps. 
 
Most modern modeling software now integrates 
georeferenced data, often directly imported from 
GIS software. This allows for efficient 
representation of map surfaces, relevant 
geographic & sub-surface features and well & 
mine data (in 3D) within the respective models. 
Modellers are now often expected to have skills 
in spatial analysis. 
 
 

 
 
Our GIS Capabiltiies 
 
Hydrosolutions has recently developed a new 
Spatial Analysis Team. This is an integrated, 
multi-disciplinary group supported by our in-
house geology, hydrogeology and modeling 
specialists. Contact us for your needs in: 
 

 Geosciences spatial analysis  

 GIS & conceptualization for modelling 

 Data conversions 

 Digitizing, geocoding, visualization 

 Network and connectivity analysis 

 Database management 

 SQL query & Python add-on design 

 
Next issue:  
Case Study - Recovery of a Salt Plume 

 
 Return of the lava lamp? 

 
HydroSolutions Pty Ltd 
We are a specialist hydrogeological consultancy 
providing expert services including investigation, 
potable & process resource development & 
dewatering.  Our environmental capabilities include 
contaminated site investigation, auditing, remediation 
& risk assessment - qualitative/ quantitative, health, & 
ecological. Visit us at: www.HydroSolutions.com.au 
Broadband NetMeeting conferencing available 

Skype: hydrosolutionspl 
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