
FEATURES 

¶ Active sensors 

- Cloud free solution 

- Images day or night 

¶ 1 ς 100m resolution 

¶ Coverage from 10-500km2 

¶ Operational monitoring 

- 95% acquisition success 

3v Geomatics delivers customized radar (SAR) 
monitoring services, including the technology 
(InSAR) to detect and map sub-centimeter 
movements throughout critical areas and is 
particularly valuable for oil and gas companies 
to gain an improved understanding of the 
surface movements so they can minimize costs 
and maximize production from reservoirs and 
pipelines. 

In-situ measurements have high accuracy but 
limited spatial resolution.  By integrating InSAR 
monitoring with in-situ measurements, oil and 
gas companies are able to detect displacement 
over a large area with increased accuracy.  
InSAR monitoring technologies are relatively 
low in cost and their information content adds 
significant value, if properly interpreted and 
integrated with more conventional data. 

Ocean applications can monitor natural oil 
seeps for exploration and mapping ice flows, ice 
bergs and oil spills.  Products derived from these 
services can be delivered in near-real ςtime 
operational programs. 

INSAR MONITORING FOR OIL AND GAS 

Oil and gas extraction can cause significant 
subsidence above active reservoirs. InSAR 
technology offers an ideal solution for 
measuring and monitoring surface movements 
with highly accurate results. 
 
3v Geomatics delivers a customized radar 
monitoring service to detect and map sub-
centimeter movements throughout critical 
areas and is particularly valuable for the 
following applications: 

¶ Pipelines and pipeline Right-of-Ways 

¶ Subsidence and uplift from Oil & Gas 
production 

¶ Seismic monitoring 

¶ Storage, transportation and port 
infrastructure 

InSAR is a powerful tool that uses radar signals 
to measure deformation of the Earth's surface 
at unprecedented spatial detail and high degree 
of measurement resolution. Observation of the 
spatial patterns of vertical displacement can 
provide insight into the structural geology of a 
reservoir by highlighting the location of active 
faults or fractures. This information can be 
integrated with other types of data as input to 
reservoir models and can assist in designing 
recovery strategies.  
 
InSAR (Interferometric Synthetic Aperture 

Radar) technology delivers the perfect balance 

between spatial resolution and wide area 

coverage that in-situ measurements cannot 

match.  An improved understanding of the 

surface movements can minimize costs and 

maximize production from reservoirs. 
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3v Geomatics 
InSAR RADAR Monitoring Services 

RADAR MONITORING  
SERVICES 

¶ Pipeline Monitoring 

¶ Reservoir Monitoring  

¶ Ocean Monitoring 

¶ Ice Monitoring 

 

ANNUAL MONITORING          

¶ Time series displacement 
measurements for each 
area of interest (AOI) 

¶ Variable acquisition 
frequency 

¶ Daily to Quarterly product 
updates 

¶ Annual Processing Report 
and results summary 

¶ Monitoring of multiple 
areas within the image 
frame 

¶ Delivery of data in raster 
or vector format 

¶ Cost effective monitoring 

Each application of the 

technology is customized to 

maximize the information 

derived to meet your spe-

cific requirements.  

For more information or to 

receive a quote, please  

contact us. 
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BENEFITS 

¶ Millimeter precision in detecting  
displacements 

¶ No on site operations required 

¶ Can look at movement over time 

¶ Regular updates, independent of  
weather and seasons 

¶ Cost-effective solution when compared  
to monitoring teams 



PIPELINE MONITORING SERVICE 
 

Oil and gas transportation is often through variable 
terrain in remote areas creating unique issues for 
pipeline risk management.  Satellite technology is well 
suited to monitoring large areas effectively and 
accurately giving pipeline operators operational 
decision making tools.  Radar satellites are able to 
penetrate through clouds and haze and day or night to 
monitor ground changes in any conditions. 
 

Advantages of pipeline monitoring: 

¶ Reduce the need for more expensive monitoring 
on the ground or by aircraft (helicopter and fixed 
wing) 

¶ Identification of threats and sensitive areas 

¶ Monitoring and identification of geo-hazards: 

ï Landslides 

ï Subsidence 

ï Seismic activity 

¶ Continual assessment integrated with existing monitoring techniques 

¶ Change detection of landuse / landcover 

¶ Continual evaluation and assessment without having to access the pipeline right-of-way. 

 
RESERVOIR MONITORING SERVICE 
 

InSAR can be used to generate high resolution maps of ground surface deformation.  Data from active radar satellite sensors can be 
processed to identify and monitor displacements with sub-centimeter accuracy over large areas.  Advanced InSAR processing 
techniques can be applied independently or combined with in-situ monitoring (GPS, tilt, inclinometers, traditional survey etc,) for a 
comprehensive monitoring solution of traditional oil extraction and enhanced oil recovery projects. 

Monitoring applications include: 

¶ Surface subsidence from oil and gas extraction 

¶ Uplift from CO2 or water injections 

¶ Surface deformation associated with carbon sequestration  
(uplift during injection followed by monitoring for subsidence due to leakage or migration) 

 
Extensive archives exist for ERS, ENVISAT, RADASAT, ALOS PALSAR and TerraSAR-X sensors suitable for evaluation of historical 
displacement.  Data exists from 1992 until the present however not all areas have suitable data.  Pricing for historical analysis is 
based on availability of archived data. 
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Point target monitoring on a pipeline ROW 

Copyright 2010.  Spatial Energy. 

CONTACT US 
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Discover out how Radar Monitoring Services can become a strategic asset for your company. 
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OCEAN MONITORING SERVICE 
 

Radar satellites are active sensors that produce unique signatures when interacting with both water and oil.  This unique signature 
can be used to identify the presence of natural oil seeps and oil spills on the ocean surface, as well as wind and wave mapping and 
ice monitoring and classification. 
 
Natural oil seeps indicate the presence of generative hydrocarbon source rocks required for resource accumulation.  Using multi-
source radar imagery for the identification and analysis of oil seepage slicks can: 

¶ Improve the focus of exploration resources 

¶ Reduce the exploration risk for oil discoveries in frontier areas 

¶ Generate relevant information for planning the acquisition of seafloor samples using piston cores 
 
Using multiple satellite sensors 
gives the advantage of increasing 
revisit times, multiple resolutions 
ŀƴŘ ǇǊƻǾƛŘŜǎ άōŀŎƪ-ǳǇέ ƛƴ ǘƘŜ 
event of a system failure. 
 
Advanced classification algorithms 
are applied to the data to identify 
and classify seeps and reduce the 
number of false targets. 
 

Oil detection algorithms and 
interpretation are also applied to 
monitoring and identification of 
oil spills.  Interpretation includes 
wind direction, wave conditions, 
shadow and cloud detection and 
historical input.   
 
Using these techniques: 

¶ Natural oil seeps can be separated from spills 

¶ The source of the oil spill can be indentified 

¶ Extent of the spill identified 

¶ Clean-up resources can be focused on sensitive areas 

 
In emergency conditions satellite images can be acquired on short notice, between 4 and 12 hours.  
The imagery can be processed and oil spill products electronically delivered on a near-real-time basis in critical situations. 

3v Geomatics 
InSAR RADAR Monitoring Services 

Copyright 2010.  Spatial Energy. 

CONTACT US 

Give us a call today at 303-625-1048 or email us at info@spatialenergy.com  
Discover out how Radar Monitoring Services can become a strategic asset for your company. 

3v Geomatics Inc. 

Generating Oil Seep Data Products From Radar Data 



ICE MONITORING SERVICE 
 

²ƛǘƘ ǊŀŘŀǊ ǎŀǘŜƭƭƛǘŜǎΩ ŀōƛƭƛǘȅ ǘƻ ŀŎǉǳƛǊŜ ǎǳƛǘŀōƭŜ ƛƳŀƎŜǊȅ 
regardless of cloud cover or daylight, monitoring and 
classification of ice flows is a proven operational radar 
remote sensing application.  Radar satellites are active 
sensors that produce unique signatures when interacting 
with water and ice features.    As ice features age their 
characteristics and features change indicating the ice 
thickness.  The signal emitted from the satellite interacts 
with the surface roughness of the ice and water features 
giving users the ability to determine the age of the ice. 

Using multi-source radar imagery for the identification and 
analysis of ice monitoring can improve: 

¶ Ship routing and access 

¶ Infrastructure ςplatforms 

¶ Environmental management ς spill detection and 
management 

 
 

 

 

Operational monitoring services can generate products to be 
delivered electronically to users in near-real-time, hours 
after satellite acquisition.  Full coverage of the arctic is 
available on a daily basis using commercial satellites and a 
few hours lead time for image acquisition programming is 
available in emergency situations. 

InSAR derived information can delineate: 

¶ Ice edge locations 

¶ Ice concentrations 

¶ Ice Types: thickness and age 

ï New Ice 

ï Nilas 

ï Young Ice 

ï First-year 

ï Multi-year Ice 

¶ Velocity 

¶ Distribution 
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Classification of multi-year ice  


