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Even age clearfell silvicultural system
- Increased focus on technology development

« Challenges:
« Globally fragmented
- Variable sites and treatment requirements
- No standardization of activities globally
- Different landowner objectives

Status of
silviculture
technology

globally

Research
objectives




Change Drivers

- Health and safety improvement

- Increasing costs and productivity
improvement

» Quality and consistency improvement

- Social challenges e.g labour availability

- Environment e.g reduction of waste and
better adherence to certification bodies

(Steenkamp & McEwan 2014; Ramantswana et al 2021)
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Silviculture ij-

Technology progression



- Identify potential areas of technological
development in silviculture
- Silviculture technologies that are likely

to emerged and be adopted going into
the future
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Methods and Materials

- Information gathering
: - Literature review
- Industry visits e.g. Brazil, Finland and Sweden

- Interviews with 30 global experts (semi structured

Idea Assessment Feedback &
Generation Rate importance and Discussion
Sl identify and prioritize a_'l:n:epf ability of Review and compare

reasons for, barriers to, racommandalions,
and facilitators of i Bl e )
seeking care

(Twiss 1992)




‘Where are we gomg‘? Global modern
sﬂwculture trends

Methods and
Materials

Mu'ﬁdanyiakamantsw&na
Modern Silviculture Symposium
‘Howick, KwaZulu-Natal

16 October 2024 '

Introduction




Technology trends

18 technologies were identified
Categorised into four main groups:

1. Machine specific technical innovations
2. Material input innovations

3. Machine operator innovations

4. Digital technology applications

Technology
area 1

Technology
area 2

Technology
area 3

Technology
area 4

Summary
of results




1. Machine specific
technical innovations

- Multi-tasking and integration

- Terrain handling improvements

- Machine automation and
robotics

- Drones for monitoring and Examples
limited application

- Maintenance and self diagnosis




Image 2: T-winch integraed to soil prparation excavator

Image 3: DJI drone - weeding activities



~ 2. Material input
Innovations

- Containerized and biodegradable paper
pots
. Chemical application optimization tools Examples

- low to zero emission engines and hybrid
electric power systems
- Use of water saving super absorbents




Image 4: Propagation of plants for semi and mechanised (paper pots)

Image 6: Supbrent olymers



"+ 7 3. Machine operator
innovations

- Ergonomically friendly cabs
- Simulation training — digitization of

trainin
& Examples

- Artificial intelligence and machine

learning
- Advance human machine interfaces




Image 7: BraSatt 0 ! sti

Base machine

X 5 (Rossander and Lideskog, 2023)

Image 9: Automated irrigation technology



4. Digital technology
applications

- Advance real time monitoring and
management systems (telematics)

- Site specific and live stand assessment

- Operator behavior and performance

monitoring Examples
- Process and application of big data =

efficiency
- Remote control operation of machines




Image 10: Telematics and dashboard monitoring

-l The whorl-detector!
{ Growth st wood gualtty miormation

Image 11: Remote sensing data with individual tree point cloud
(Jayathunga et al 2023)

Image 12: Remote control of machines



summary

1. Increased partial and integrated machines with difficult
terrain functionalities

2. Integration and applicaton of drone technology

3. Advanced material inputs e.g. paperpots, chemicals

4. Increase precision silviculture - data driven > artificial
intelligence, machine learning, deep learning, generative Al
5. Enhanced automation in propagation and operations

Impact on re-establishment
operations

Short (2018 - 2025) Medium [>2025 - 2035) Long (>2035)
Timeline to technology adoption
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Conclusion

How will silviculture operations look like in 2035?

- Globally, most silviculture operations are still Publication
manually orientated

- Various change drivers are influencing
technology adoption and developments

- What must you do about this:
1. Be well informed of technologies that exist
2. Organisation must develop clear technology
orientated strategies
3. Quantify the benefits and adopt technologies
that improve efficiencies
4. Monitor impact through data collection
5. Continously adapt and improve
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Abstract
Technology &5 rapidy advancing and in forestry new innovations are increasingly being integrated into
OPErations such as siviculoure re. o), g and processing. The goal of this

mmmmwmmmmmmh ullbmmrr:mpumku’n"mﬁmm
and to forecast the date on © when 50% of the technologies would be adopted in new forest machinery.
The Deiphi technique was used o systematically elicit expert opinion on possible future re-establishment
technologies which have the highest probabiity of being adopted in operations. The process involved the
distribution of & questionnaire 10 24 experts in the fieid of siviculture re-establishment in plantation forestry
Resuis from the Delphi revealed that future technology development in re-establishment would be directed
&0 four main areas, namely. (1) machine development (i) material input innowations (i) Machine operator
advances and () computerized technology applications. Within these broad technology areas, 18 specific
technologies were identified and forecasted. 15 technologies were foracasted 1o reach 50% adoption by 2025
and one technology was identified as already adopted. Two technologies were identified as highly unfikely
e adopted in future. Forecasting futune technological advances in re-estabilshment is IMPorEnt becauss It
enables forest growers to plan, strategize and take decisions to deal with future changing ervironments.

Y Technology; Re. went; Adop!
Resumo
A tecrclogia estd ok i easi ces florestais estio cada wer mais integradas as

operagies silvicuinurais, :brm aunaua, coineita & processamento. O objethva deste estudo foi de idennficar
tecnokogias de conduglo florestal que serdio importantes de 2018 atk 2040, além de prever a dats em que
mmmmwmmmmwlmmAnmaDﬂm&ummpram
icamente, & opinido de especial sobre a p de as novas serem
nnso;erqnsﬂorestals.oprmemammwmmqmmmaumlsmm
silvicultura de florestas plantadas, O resultados do Delphy revelaram que o deservolimento de tecnologias
futuras seria direcionado a quatro grandes dreas (i) desenvohvimento de maquinas (i) novos materiais
(i) aperfeicoaments nos operadores de maquings (i) adocio de tecnologias compuiadonzadas. Dentro
dessas grandes dreas, 18 tecnologias especificas foram identificadas e previstas. Quinze tecnologias foram
[previstas para atingir 50% de adoco até 2025 e, uma tecnologia foi identificada como j4 adotada, Duas
tecnokogias foram mm::mmmmlmdzseVW|mmm A previsio
de futros avanqos [ecnoid (30 florestal € mpoy porque permite a0s produtones,
wrm:meMWmlmam
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