
PS
Insar Monitoring in Heavy Oil Operations* 

Sara Del Conte
1
, Andrea Tamburini

1
, Andy Higgs

2
, Jessica Morgan

2
, Giacomo Falorni

2
, and Marie-Josée Banwell

1

Search and Discovery Article #41847 (2016)** 
Posted August 8, 2016 

*Adapted from poster presentation given at AAPG Annual Convention and Exhibition, Calgary, Alberta, Canada, June 19-22, 2016

**Datapages © 2016 Serial rights given by author. For all other rights contact author directly. 

1TRE, Milano, MI, Italy 
2TRE Canada, Vancouver, British Columbia, Canada (andy.higgs@trecanada.com) 

Abstract 

This paper presents an overview of recent InSAR monitoring integrated within Enhanced Oil Recovery (EOR) applications. It highlights the advantages 

of InSAR in monitoring surface deformation for Heavy Oil operations, management and optimization. Steam EOR techniques for heavy oil production 

present significant risks in several areas: - Cost: steaming is expensive and it is essential that facilities are sized properly and steam is utilized efficiently - 

HSE: wells and caprock integrity are necessary for reducing environmental risks - Recovery: identification of bypassed zones and steam migration 

tracking are crucial for recovery optimization Reducing risks in heavy oil operations requires steam migration monitoring, caprock and well integrity 

surveillance. Traditional monitoring techniques are based on the measurement of production and injection rates, pressure and temperature. Because Heavy 

Oil reservoirs are generally shallow, caprock can be thin, and high pressures are required for steam injection activities, surface deformation monitoring is 

an additional tool that can assess steam chest expansion and enhance safety. Ground displacement monitoring using radar satellite interferometry (InSAR) 

is currently applied in California and Alberta for Cyclic Steam Stimulation (CSS), Steam Flooding (SF) and Steam Assisted Gravity Drainage (SAGD). 

InSAR measurements are acquired remotely, over wide areas and to high precision. Recent advances in InSAR data processing have enhanced the quality 

of measurements, as well as increased their spatial density. High-resolution sensors are now available, increasing spatial resolution to one square meter 

and acquisition frequencies to every few days. The main capability of InSAR monitoring in heavy oil operations is to highlight zones of excessive 

pressure or subsidence and to control the integrity and safety of operations and infrastructure. In addition, given the high density of natural radar targets, 

InSAR monitoring can also be used to interpret steam propagation and chamber growth. These capabilities have made InSAR monitoring an essential tool 

for the dynamic management of several EOR and steam injection projects, reducing their inherent risk and costs 
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Section 1: Understanding InSAR 

Caculating InSAR Measurements 

The satellites emit millisecond bursts of C-Band (5.3cm wavelength) 

the Earths surface.  (Figure 1)
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Figure 1. SAR radar satellites orbit the Earth every 90 minutes, at an altitude of 
500 miles (800 km), travelling on a pole to pole orbit.
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Section 2: Evolution of The Technique

Advanced Insar Technique: SqueeSARTM
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Section 3: The Uses of InSAR Data

Historical

Section 4:  Advanced Analysis for 
Interferogram and SqueeSAR Results

Shallow Well Casing Failure
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