Developing A Semi-automated Remote Sensing Protocol
On Seismic Line Reclamation Monitoring
Authors: Man Fai Wu1 , Jennifer Hird1 , Greg McDermid1 Affiliations: 1 University of Calgary
Contact information: mfwu@ucalgary.ca

Introduction
Several years ago, Cenovus Energy began the Linear Deactivation (LiDEA) Project (Cenovus Energy Inc. 2014), with the goal of restoring older disturbance corridors (e.g., seismic
cutlines) in Alberta, Canada’s northern boreal forests. These sites often show slow return to forest cover and may benefit from the application of various restoration treatments
(e.g., mounding and planting, stembending). Their aim is to restore forest structure and encourage more rapid seedling growth, while also limiting both animal and human use of
these corridors (Cenovus Energy Inc. 2014). Throughout the course of the ongoing LiDEA Project, Cenovus has continued to monitor the effectiveness of their treatments by
measuring both local mammal communities, and planted seedling survivorship and growth. In terms of the latter, increasing vegetation abundance and conifer seedling growth
rates are of particular interest.
Monitoring both vegetation and wildlife communities in order to assess the efficacy of restoration treatments on seismic cutlines is challenging, however. As Van Rensen et al.
(2015) explain, three key challenges exist: (i) remoteness of the sites, (ii) time – the time it takes to travel to and from sites, and the time it takes to conduct manual surveys, and (iii)
the cost of the field work itself (i.e., equipment, personnel, etc.). These challenges are particularly true of the LiDEA Project treatment testing areas, which are difficult to access not
only because they are remote, but also because they are within peatland landscapes that cannot support vehicular traffic in summer and are snow-covered in winter.

Figure 1 Treatment methods (Cenovus Energy Inc. 2014).

Objectives
(i) to estimate planted conifer seedling growth rates and abundance on mounded and planted seismic cutlines (i.e., treated as part of the LiDEA Project’s efforts), and conifer
seedling growth rates and abundance on comparable untreated seismic cutlines;
(ii) to compare our estimates of conifer seedling growth rates and abundance on treated versus untreated seismic lines;
(iii) to evaluate the ability of remotely-sensed airborne digital photography acquired via helicopter, and the generated photogrammetric point clouds (PPCs), to serve as tools for
accurately and reliably capturing information on conifer seedling growth and abundance on seismic cutlines primarily and other linear features such as well sites;
(iv) finally to develop a semi-automatic protocol on seismic-line reclamation monitoring using airborne remote sensing technologies.

Study Area
The LiDEA Project’s early pilot and treatment areas are located within the Canadian
Forces’ Cold Lake Air Weapons Range (CLAWR), which itself is located north of Cold
Lake, Alberta, Canada. The latter is in northeastern Alberta, at 54°24′18″N and
110°16′46″W, with an elevation of 541 m above sea level (Figure 2). Civilian airborne
and ground access within the area is tightly restricted, and requires military permission.
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Method
Two sets of data will be collected at each of the untreated and treated seismic cutlines
sampled in this study: (i) manual vegetation surveys, and (ii) digital aerial imagery.
First, a field crew consisting of 4 members will conduct manual vegetation surveys
following the Boreal Ecosystem Recovery & Assessment (BERA) baseline field data
collection protocols (Figure 3). Second, a series of densely-overlapping, digital aerial
photographs in high-solution (0.8cm²/pixel) will be collected over each site using an
optical camera sensor mounted on a helicopter (Figure 4). This will be supported by a
set of ground truth targets or markers laid out at each site and geolocated (using RealTime Kinematic GPS equipment) by the vegetation ground crews. The latter
information will be used during data post-processing to rectify the photographs and
any generated PPCs to their real-world ground locations and elevations.
Figure 4. Diagram on the left illustrating ideal flight
paths over the visible ground control targets for
aerial digital image captures (Wu and Hird, 2016)
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Table 1. Tree condition codes (Wu and Hird, 2016).

Figure 2 Locations of the LiDea project(Cenovus Energy Inc., 2014,
Wu and Hird, 2016).
Figure 3. Diagram illustrating how to perform point
intercept sampling for vegetation field data collection (Wu
and Hird, 2016)

Expected results
Provides a cost-and-time efficient semi-automated remote sensing protocol as the tool for the oil industry to
systematically monitor the effectiveness of ten of thousands of kilometers of seismic line reclamation in the boreal
forest .
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