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AI IN FORESTRY:  
GENERATING EFFICIENCIES AND NEW INSIGHTS
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In the face of increasing complexity, shrinking
budgets, and accelerating climate change impacts,
forest professionals across Canada are turning to
artificial intelligence (AI) to support more efficient,
informed, and adaptive forest management. AI
technologies are beginning to augment the
professional judgment of foresters by streamlining
workflows and creating efficiencies, as well as
enhancing the spatial and temporal resolution of
data used in forest planning, inventory and
operations.

While AI is a broad field, its core applications in
forestry today are grounded in machine learning
(ML)—a subset of AI that enables models to learn
from historical data and make predictions or
classifications. We have seen the application of
Machine Learning in forestry for an extended time,
with modelling and predicting of forest attributes
and especially in the use of large data such as
remote sensing and LiDAR datasets. These models
have grown significantly in their abilities to work
with larger and more complex data types. 

More recently, generative AI, capable of creating
new content and simulations, now offers new tools
for decision support. 

Generative AI is the AI that has really captured all
the attention in recent years, with the general
release of very accessible and interactive AI
experiences such as ChatGPT, Gemini and
Claude. Together, these tools are beginning to
reshape how forest professionals approach
everything from inventory modeling to wildfire
risk mitigation.

AI and Its Branches: A Primer 

At its simplest, AI refers to systems that mimic
human cognitive functions such as learning,
reasoning, and problem-solving. There are three
subsets of AI important to forestry:

Machine Learning (ML) involves training
algorithms on historical data to predict
outcomes or recognize patterns—commonly
used today for stand typing, yield prediction,
or disturbance detection from very large
datasets.
Deep learning is a type of machine learning
that teaches computers to learn from data in
a way that's inspired by how the human brain
works. It uses structures called neural
networks, which are made up of layers of
interconnected nodes (like artificial neurons).
Generative AI represents an emergent class
of models that generate new data or content,
often through prompts and interactions. This
may take the form of new text, or new
images or videos or summaries.

Understanding the role and limitations of each
AI type is key for forest professionals looking to
adopt these tools responsibly.

Learn more about how we
advocate for forests and forestry!

cif-ifc.org | #RootedInCIF
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Forest inventory—long the cornerstone of
sustainable forest management—is one area
where ML has delivered substantial gains.
Traditional methods, while rigorous, are costly,
spatially limited, and time-intensive. The
introduction of airborne LiDAR and high-resolution
satellite imagery has transformed inventory
workflows, allowing for more frequent, fine-scale
assessments of forest structure.

AI IN FORESTRY:  
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ML models trained on field plots and LiDAR
metrics are now commonly used to estimate
key forest attributes such as:

Tree height and canopy cover
Stand basal area and stem density
Aboveground biomass and
merchantable volume
Species composition and site index proxies

Machine Learning and the Modern Forest Inventory:  
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that provide context for trees. These are
processed into thousands of possible descriptors
that enumerate the relationships between these
datasets and each tree. A model such as this in
Ontario for a 1 million ha forest may require
determining the species for 1 billion trees, and can
be accomplished by using thousands of ‘known’
trees as inputs. So the ability to create efficiencies
through Machine Learning are orders of
magnitude greater than some of our previous
generations of inventories. We now have the tools
and data to create more detailed forest
inventories in a fraction of the time of our
previous inventory processes.

In Ontario, for example, LiDAR-derived enhanced
forest inventories (EFIs) using random forest
models are becoming a standard component of
forest management planning. These models
enable cost-effective wall-to-wall predictions of
forest attributes, significantly reducing the need
for extensive field sampling or labour-intensive
human photo interpretation. Similar workflows
and inventories are being implemented in British
Columbia, Alberta, Quebec and New Brunswick. 

Identifying individual tree species composition
within a LiDAR dataset requires a very large
model, and uses several very large datasets
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The integration of AI into forest management is 
no longer a theoretical concept—it is actively
reshaping how we approach planning,
inventory, and operational decision-making. 
As demonstrated by the increasing use of
machine learning in LiDAR-derived enhanced
forest inventories, AI is driving efficiencies at
scales previously unattainable. Deep learning
tools, such as convolutional neural networks,
are enabling practical applications like wildfire
detection and land cover classification, while
generative AI is beginning to support
knowledge synthesis and communication.
These technologies offer real, tangible benefits
to forestry today, and they are attainable at 
the size and scale appropriate for our forest
organizations. One does not have to be as 
large as Microsoft or Google to implement AI
technologies that will create efficiencies and
improve workflows, and we will only see the
accessibility of AI technology continue to
accelerate. 

Deep Learning Models are Accessible
to Forestry Organizations

AI is increasingly indispensable in the analysis of
spatial data. Convolutional neural networks
(CNNs) and other deep learning models have
been used to recognize and classify data, such as
detecting wildfire from video, or detecting
objects in imagery like a heavy machine trespass
in a sensitive right-of way.

The power of AI is realized when all of these
tasks are completed in real time and can help to
decrease the effort required for detection and
action. Purposeful and focused AI’s that assist in
these tasks can be very achievable by a forestry
organization since model training for these use
cases is not a massive undertaking. Deep
Learning models exist already inside common
software, like Esri’s Spatial Analyst,   or can be
developed and trained with open and
downloadable models like RT-DETR. 
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The Canadian Institute of Forestry / Institut forestier du Canada (CIF-IFC) is the
national voice of forest practitioners, dedicated to providing national leadership in forestry
and forest stewardship, promoting competency among forest practitioners, and fostering
public awareness and education of Canadian and international forest and forestry issues.

Article Author: Craig Robinson, RPF

This article was originally published in 2025, and AI is developing so quickly, it has been updated here
in 2026 to provide some context for how AI is currently impacting forestry in Canada. To put AI and all
of its associated terminology in context, I will also provide some necessary background on the scope
and types of AI that are infiltrating our forestry workspaces and working lives. In the interest of full
disclosure, and efficiency, of course I used ChatGPT to help me write this article, and get the words 
and thoughts down faster than I would have otherwise with my slow typing fingers.
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