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“The larch casebearer project has given us valuable expertise on how AI-based 
analyzes can contribute to becoming more efficient in the work of finding damage to 

forests caused by larch casebearer,” 
 

Bengt Djuvfeldt, Project Manager for the Swedish National Forestry Data Laboratory
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Abstract 
 

Swedish Forest Agency Skogsstyrelsen (SFA), the national authority over forestry 
policy in Sweden, is using Artificial Intelligence (AI) to identify hazards to 
biodiversity as part of its permanent goal of maintaining balance in the 
environment, as well as sustainable forests.  

Larch Casebearer, a species of moth, had been infesting and ravaging forests, 
particularly in southeast Västergötland, faster than could be cleared to slow the 
insect’s spread.  

Now, with help from AI, the forests are fighting back. 

As joint effort between SFA and Microsoft’s AI for Earth Program grant - the first 
awarded to an organization in Sweden - a solution was developed capable of 
identifying trees damaged by the insect larch casebearer. 

Using 1,600 high-resolution drone images across the five affected areas, the 
project generated more than 80,000 data markings that were used to teach an AI 
model to identify larch trees and then classifying them by damage level. 

As the model can identify damage to larch trees, it can provide an early warning 
system identifying the threats to before it is too late to address the cause. It is 
expected to save a valuable time, because the damage is visible during a brief 
period of the year. In this way it was possible to check a greater number of larch 
stands in the same season, something that would be impossible without AI.     

The larch casebearer project has given valuable expertise on how AI-based 
analysis can contribute to becoming more efficient in the work of finding damage 
to forests caused by larch casebearer. Furthermore, the project has paved the way 
to explore the possibility of utilizing AI for other much larger forest damage, i.e. 
spruce bark beetle and Dutch elm disease. 
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Definitions 

Word Explanation 

SFA Swedish Forest Agency 

AI Artificial Intelligence 

 
 

1 Background 
Sweden is a big forest country, where more than half the total land area of the 
country, 57% or 23 million hectares, is covered in forest. These forests are a 
remarkable resource not only for the economy but also for the country’s 
environment. 

The Swedish Forest Agency plays a key role in protecting forest resources, 
applying a sustainable forestry model that prevents over-exploitation and 
mandates the replanting of trees. Despite the trends of planting new trees, 
Sweden’s forests are under threat from different pernicious attacks. 

Coleophora laricella, also known as the western larch casebearer, is a moth that is 
especially damaging the larch trees. So far, the larch casebearer has caused the 
most damage in the Swedish south-east, in the province of Västergötland. But its 
impact is likely to spread even further due to climate change since the larch 
casebearer prefers warmer climates. 

By using new advanced tools for collecting data, sensors, machine learning, and 
other mechanisms that contribute to saving it from rapid destruction, the 
technology that didn't exist before now can help in the fight for preserving the 
environment. 

In recent years, drones have emerged as an increasingly valuable tool in the fight 
against biodegradation and technology offering renewed hope in the fight against 
deforestation. Using AI can help to preserve the world’s forestsby increasing the 
efficiency on managing forest damages, which can come from insects, storms, and 
fire. 

The SFA is through the AI Larch Casebearer project trying to use artificial 
intelligence combined with drone imagery for smarter forest management.  

The project started on November 2019 and was made possible partly through 
Microsoft's AI for Earth program, where the Swedish Forest Agency was the first 
organization in Sweden received grants through the program. 

Additional partners in the project were the B3 Consulting Group, that developed 
the AI model, and the Jakova Innovation Center in charge of the annotations 
process.  
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1.1 Project goal 

The project aimed to apply AI to automate the process of identifying, 
inventorying, and monitoring forest areas affected by larch casebearer. This can 
save a lot of time handling larch casebearer cases, which would have a positive 
impact on forest owners (faster response to cases, a better overview of tree 
recovery) and on the environment (reduce the number of trees removed). 

1.2 Outcome 

The project will be able to openly share the outcomes of the project that comprise 
of:  

 Dataset – drone images and annotation files. Documented. 

 AI Model – trained, compiled, and documented 

 Source Code – development code to train the model. Documented.  

 Knowledge – entire project history documented 

From the annotated images, the computer learned what a tree looked like and 
could pick out individual canopies from the thousands of images in the database. 
This model has shown the efficacy of the AI system in saving time and work. It 
would have taken many people and a much longer time to identify the trees 
without the AI system. Also, it can be much cheaper and more effective. 

AI empowered identification and classification of affected trees is expected to 
enable a faster and more accurate planning and execution of suppression methods. 
Furthermore, an AI model that maps the recovery rate of trees will help measure 
the efficacy of suppression methods, thus leading to continued improvement in 
managing the forest calamities. 

Such a way helps the authorities to better maintain forests and biodiversity in 
general. And over the long run, it may lay out the foundation for various 
initiatives that address everything from damages of forests to climate change. AI 
can be a very important tool in reforestation, making the environment greener and 
healthier as well as limiting the economic impact of tree damage. 

In the face of unprecedented rates of forest damage and deforestation around the 
world such models help to better address the challenge of conserving biodiversity.  

Results from this project have already been impacting the SFA where they have 
started several other AI projects by replicating the approach on this project. By 
disseminating the projects outcomes and best practices worldwide, it is expected 
that the project makes an impact on the global stage when it comes to managing 
forest damages. 
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1.3 Delvierables and results 

Deliverables and 
results 

Details Release date 

AI Larch dataset Drone images and annotation files ready to be 
used for training AI models.  

March 2021 

AI Larch model Trained and compiled model capable of identifying 
larch trees and classify them by damage level.  

April 2021 

AI Larch source code Source code that was used to train the model. To be decided 

AI Larch knowledge Project documentation, best practices and lessons 
learned.  

April 2021 

 

1.4 Project focus 

 

Project focus has been on utilizing resources to get the expected project results. It 
was anticipated in the beginning of the project that the planed timeframe might be 
difficult to maintain due to the fact that this was the first AI project for the 
agency.  

 

2 Timeplan 
 The project started in November 2019 and got a new extension until 

November 2021.  

 The image dataset was labelled in the period between January – June 2020. 

 The first versions of the AI models were developed in May 2020.  

 The larch casebearer dataset, comprising of images and annotation files, was 
made available in April 2021. 

 The larch casebearer AI model was made available in April 2021. 

 

Resource
 

Result 

Time 
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3 Funding and budget 

3.1 Funding 

 The project started with a budget of 5,000 USD provided by SFA. The amount 
was mainly used on constancy costs for the model development.  

 The grant from the AI for Earth program gave additional 10,000 USD as 
Azure credits as well as 2,000 USD for image annotations. 

 The time for the project manager came as in-kind support from the National 
Forest Data Lab.  

 The time for the thematic expert came as in-kind support from SFA. 

 The time for the team from Microsoft Sweden was in-kind support from 
Microsoft. 

3.2 Budget outcome 

 Budgeted costs were exceeded with 17,000 USD due to a larger number of 
images to be processed thus resulting in more annotations and model 
development time.  

 All these exceeding costs were covered by the National Forest Data Lab and 
the IT Unit at SFA. 

4 Assumptions 
The project has been carried out within the Swedish National Forest Data Lab, a 
collaboration between the SFA and the Swedish University of Agricultural 
Sciences. The National Forest Data Lab works to promote innovations based on 
forest data.  

The drone images contain geo-location which describes where they were taken. 
This information reveals the forest property which in turn can be used to identify 
the name of the owner. This makes images a case for GDPR.  
The project had to make sure to get on time the legal authorization by owners to 
use the images for AI analysis. 

 

5 Scope and boundaries 
The scope of the project was that with the help of Artificial Intelligence, to 
automate the process of inventorying, mapping, and monitoring of damage caused 
by the larch casebearer. 

The project was limited to identifying only the species and damages on larch 
trees. However, the implementation of the project can be replicated to other forest 
damages. 
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6 Impact targets 
The resulting AI model is expected to help accelerate the approach for identifying 
and marking trees damage by larch casebearer and effectively help for timely 
intervention to prevent further damage. 

As this project addresses the challenge of preserving biodiversity in the face of 
rapid rates of destruction, the forest that are attacked by larch casebearer are 
expected to have a better chance of recovery. It will help in analyzing and 
evaluating the driers of forest degradation, selecting the restoration or 
rehabilitation method, and monitoring rehabilitated areas. 

The larch casebearer affects forests in several countries in the northern 
hemisphere. By sharing the project results in AI for Earth, they will be able to 
access the outcomes of these projects. The more countries that test, adapt and 
possibly improve the outcomes of this project, the better global understanding we 
will have of larch casebearer. 

SFA already has an established infrastructure network for sharing tools, 
information and best practices that are beneficial for the forest sector. AI models 
and best practices from this project will be disseminated via existing infrastructure 
and made available to the forest and other sectors in Sweden.  

Furthermore, the project dataset will be made available from Microsoft’s AI for 
Earth site, thus making it accessible to users worldwide. 

 

7 Project organization and resources 

7.1 Project structure 

Name Role Organisation 

Halil Radogoshi  Project Manager Swedish Forest Agency 

Gunnar Isacsson  Thematic Expert Swedish Forest Agency  

Daniel Rajala  Account Executive  Microsoft 

Nikola  Rubil  Specialist-Data & AI Microsoft 

Fatos  Axhemi  Annotation Supervisor  Jakova Innovation Center  

Birger Arvidsson  Senior BI Architect  B3 Consulting Group  

 

7.2 Communication 

There were regular weekly project meetings with all project partners. This gave 
all of them the opportunity to address rising issues effectively in a timely manner.  

Project members were able to work effectively from multiple geographical 
locations. An interesting fact to mention is that they have never met in person. 
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7.3 Resources  

The project required technical expertise in machine learning, thematical expertise 
in forest damages and project management expertise in iterative processes.  

8 Project risks 
 Template - A project had not template to base its work on, thus making it 

vulnerable tounexpected situations.  
The chosen approach to address this issue has been “build the plane while 
flying it”.  

 Orthomosaics - combining the images into orthoimages — photographic 
maps from conjoining the images—proved more challenging than expected 
since it produced lower quality images and “holes” in images. 
The project decided to use the raw images from the drone and crop them to the 
center in order to avoid skewed trees on image corners. This in its turn 
resulted in doubling the number of annotations to be made. 

9 Quality assuarnce 
As one might expect from a project relying on data from the field, the project paid 
great attention to data quality.  

 Project used the established SFA standards for quality assurance of projects. 

 Project outcomes are to be made publicly available thus enabling a continues 
feedback from users.  

 Data annotation process comprised of two phases: the annotation and quality 
control, where each annotation was quality controlled by a supervisor. 

10 Lessons learned 
As for every challenge, it produced a lot of valuable lessons which will help at in 
time identify bottlenecks in future similar projects. 

 An advantage has been the involvement and engagement of several partners 
who shared the same vision to implement AI for Good.  

 Starting small and aiming for tangible results has proven to be a good 
approach when starting first AI projects.  

 Having a balance between thematic experts and technical experts proved to be 
a great way on managing the tasks. In this way everyone could focus their 
efforts on their specific area of expertise.   

 Buy-in and support from the management is crucial for the success of AI 
projects. This is especially valid for first AI projects where the bottlenecks are 
yet to be identified.  
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11 Appendixes 
 
Links  

Link Url 

Swedish Forest Agency https://skogsstyrelsen.se/en 

National Data Forest Lab – Larch 
Casebearer page 

https://skogsdatalabbet.se/delning_av_ai_larksackmal/ 

Microsoft AI for Earth https://www.microsoft.com/en-us/ai/ai-for-earth 
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