
Seismic line 
disturbances 
impact soil 
properties. 

Within poor mesic sites, we found 
evidence of increased decomposition and 
organic matter loss from soils on seismic 

lines compared to natural areas. 

POOR 
MESIC

TREED 
FEN

In both poor mesic and 
treed fen ecosites, soils on 
seismic lines were wetter 
and more compacted.

HOW SEISMIC LINES ALTER 
SOIL PROPERTIES
Seismic lines form vast networks over Canada’s boreal 
peatlands. These disturbances flatten and compress soil, 
disrupt water flow, and alter biogeochemical processes, 
which can prevent the recovery of natural vegetation.

Restoration techniques, like mounding, seek to recreate 
natural microtopography and encourage ecosystem recovery. 
However, little is known about how seismic line disturbance 
and subsequent mounding treatments affect soil properties.

This study 
compared soil properties 

of seismic lines and adjacent natural 
areas and examined how soils changed 

following mounding. 34 seismic lines (and adjacent 
natural areas) in poor mesic and treed fen ecosites were 

sampled near Fort McMurray, Alberta.
DAVIDSON ET AL. 2020. 
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Seismic line disturbance and restoration could have major implications 
for carbon cycling. Future research should investigate alternative 
mounding techniques to encourage tree recovery while 
minimizing carbon losses from the system. 
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Following mounding, we 
found evidence of increased 
decomposition on mounds 
within the treed fen.

WETTER

COMPACTED

DECOMPOSITION

Tree regeneration was highest 
where light intensity was highest.

A 10-fold increase in 
light intensity resulted 
in 5.8 times more 
regenerating trees.

Edge effects on the microclimate 
of seismic lines were most 

pronounced in wider seismic lines 
along north (south-facing) forest edges. 

These findings provide a better 
understanding of the factors that promote 

tree regeneration on seismic lines. 

Both width and orientation affect 
the microclimate of seismic 
lines and adjacent forest:

Light intensity on wide lines was at least 
1.5 times higher than narrow lines and up 
to 3.8 times higher than interior forest.

Edge effects of light intensity extended up to 
10m into the forest on wide lines but were 
restricted to the forest edge on narrow lines.
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SEISMIC REGENERATION 

ON THE EDGE...
Seismic lines are a key conservation concern in 
Canada’s boreal forests. While usually no wider than 
a two-lane road, their ecological impacts can extend 
into the adjacent forest. Such impacts are called 
edge effects.

Seismic lines vary in width and orientation, which 
may alter the strength of edge effects. Lines exposed 
to more sun may have a different microclimate that 
affects how easily trees regenerate.

We examined the influence of width, orientation, and 
microclimate on tree regeneration on seismic lines 
and adjacent forests. We sampled interior forests and 
24 seismic lines in northeast Alberta that were wide 
or narrow and oriented east-west or north-south. 
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Temperature and humidity 
levels varied on lines and time 
of day compared to forests. VISIT: ACE-LAB.CA

VISIT: BERAPROJECT.ORG

Forest research and restoration planning requires 
accurate information on the location and condition of 
linear disturbance features. However, most existing 
linear feature databases were generated by human 
interpretation of aerial photos and lack the details 
needed to answer key research questions (e.g., line 
width, vegetation height).
We developed the Forest Line Mapper (FLM), 
a semi-automated software tool for mapping 
linear features using LiDAR-derived canopy 
height models.

The FLM toolset offers 
broad application to researchers 

and land managers working in forests. 

The source code is freely available online at: 
https://github.com/appliedgrg/flm

Forest Line Mapper We assessed the accuracy of the tool for 
linear features in the boreal forest of 

Alberta and found that the FLM: 

Reliably predicts both the center line and 
footprint of a variety of linear-feature 
types (including roads, pipelines, seismic 
lines, and power lines).

Outputs are consistently 
more accurate than publicly 
available datasets produced 
by human-photo interpreters.

Can also determine line geometry 
and vegetation attributes, which may 
be useful for characterizing 
disturbances and assessing recovery. 

VISIT: BERAPROJECT.ORG

a free open-source software tool for 
mapping linear features

CENTER 
LINEAREA

We used three different drones flown at different altitudes to survey 
nearly 200 conifer seedlings between 0.15 m and 2 m tall 

FINEST 
RESOLUTION
(0.35 CM) 

COARSEST 
RESOLUTION

(3 CM)

Once flight is permitted beyond the sight of the operator, drones could replace 
ground-based seedling  surveys as a cost-effective monitoring technique.

Monitoring restored seismic lines is 
costly and time consuming. 
Traditional monitoring programs 
require extensive ground surveys – 
often in remote areas.  

Ground Measurements 

from the sky

120 m 

5 m 

30 m Drones could enable efficient, 
low-impact monitoring of 
seismic lines, but only if 
imaging techniques can 
accurately assess key 
vegetation attributes. 

VISIT: BERAPROJECT.ORG

Resolution with the best 
perfomance - produces 

reasonable height 
estimations for seedlings 

> 30 cm  

Were not as reliable 
for seedlings < 30 
cm due to errors 
associated with 
wind and overlying 
vegetation  We compared seedling 

height estimates from 
Drone-Based Image Point 
Clouds (DIPCs) to 
traditional methods. 

Become more 
reliable with taller 
seedlings

ERROR < 10% FOR 
SEEDLINGS > 2 M  

?

Do not introduce a 
large counting error 
(~5%) when short 
seedlings (< 30 cm) 
are excluded 

Height Estimates:  

MID
RESOLUTION
(0.75 CM) 
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