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Where did the Resilient Forests Research Programme
come from?

• $60 billion asset plus processing industry in the order of $13 billion, $6.6 billion exports plus 
domestic market in excess of 12 million cubic metres.

• The world needs more wood/fibre/biomass.

• Investors want greener investments.

Business as usual is no guarantee of success in an uncertain world



Additional afforestation required to 
meet the country’s conservative and 
net zero 2050 emission targets.

Based on 2019 prediction.

New Zealand’s planted forest estate and
predicted afforestation required



Source: Gareth Buchanan, Ngahere Resources Limited - independent forest consultant 

Impacts of future uncertainty on returns and their volatility



But what was around the corner?

Resilient Forests Research Programme



What does the world look like today?



Have we seen the worst yet?



What does the world need now?

More forests 
• Forests are widely seen as key.
• Predictions are that the world needs 

400 million hectares of plantation forests.

Everything from Wood WWF 2022

• 292 million ha of planted forests: 131 million ha 
are plantations with >50 million ha of these 
managed intensively.



So here we are today

Decision in July 2019 to continue with 
programme with funding from the levy.

Proposal submitted to MBIE Endeavour. 
Fund March 2019 was unsuccessful.

programme 
started in 
October 2019.

Scion successful with additional investment in 
its Strategic Science fund Dec 2019.

Resilient Forests Research Programme



• Each research aim addresses strategic issues 
that can transform current forest management 
options to create resilient plantation forest 
industry.

• Research is geared towards supporting 
strategic and tactical planning.

• Applied outputs support operational 
management.



RA1: Managing risk and uncertainty

Strategic issues

• Forest growers need robust, socially-accepted 
response measures to deal with uncertainties 
and to de-risk the existing forestry model (climate 
change, markets, disease, public concerns).

Objectives

• Apply portfolio approaches to manage risk.

• Future proof forests through adaptive management.

• Tools and frameworks to anticipate climate 
threats and social risk.



Highlights RA1: Managing risk and uncertainty

• Risk models that predict the distribution of future returns for a given scenario rather than simply the mean.

• A framework that enables decision makers to evaluate the mean return for a given portfolio of forest assets 
along with the variation in these returns.

• A new behavioural model that describes the risk preference and adaptive measures of forest owners to 
climate change related risks.



https://www.canopy.govt.nz/forestry-data-research/total-harvesting-by-species/

Strategic issues

• How can we realise the full potential of radiata 
pine?

• What is the impact of GxExS on growth and 
wood properties?

• What does radiata pine’s microbiome look like 
and what role do the different organisms play?

• How do we leverage maximum benefit from 
previous investment in trials?

• What does resilient silviculture look like in 
practice?

RA2: Enhancing productivity and quality
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Highlights RA2: Enhancing productivity and quality

• The development of methods to delineate and characterise key attributes of individual trees from LiDAR data. 
• The development of a methodology for spatially characterizing foliage nutrition from aerial imagery.
• New management recommendations for managing forest nutrition.



• Entirely new opportunities to manage forest productivity and resilience to abiotic and biotic threats through 
management of the microbiome.

• Long term research infrastructure assets maintained and Puruki research catchments re-established to 
provide insights into next generation plantations.

Highlights RA2: Enhancing productivity and quality



• Quantitative information on the patterns of variation in wood properties within radiata pine and the 
implications of these patterns for end-product performance.

• New strategies to manage wood properties variation to improve outcomes for plantation grown timber.
• Long term research infrastructure assets maintained, Puruki research catchments re-established to provide 

insights into next generation plantations.

Highlights RA2: Enhancing productivity and quality



RA3: Enhancing the resilience of
radiata pine forests to biotic impacts

Strategic issues
• Needle diseases cause significant growth losses.
• No control recommendations for RNC.
• Climate change.
• Biosecurity threats.
• Environmental, Social, and Governance pressures.

Foresters need a suite of tools and systems that build 
resilience now and into the future.



Highlights RA3: Enhancing the resilience of radiata
pine forests to biotic impacts

• Epidemiological models for the four main needle diseases of radiata pine that quantitatively describe the 
spatial and temporal patterns of infection and can be used by forest managers to predict disease outbreaks.

• Quantitative information on the growth losses at a stand level resulting from different intensities and severities 
of infection by pathogens.

• New management recommendations for managing pathogens.



Outlook and impact on wider research activities

• Original proposal was for $36 million over 5 years 2019 -2024.
• To date: Scion Strategic Science investment $12.7 million, FGR levy investment $6.0 million.
• Seeded Tree Root Microbiome Program $15 million five years 2020-2025.
• Transforming Tree Phenotyping $9.63 Million 2021-2026.
• Biomechanical responses to climate change: designing adapted forests from new trees and 

silviculture.
• Micronutrient homeostasis in the tree holobiont for more resilient forestry and durable wood.
• Future-proofing of NZ timber in a tele-coupled and globalized timber world: managing effects of 

global timber trade flows.



Five year roadmap



Linkages to other programmes and strategies

• Specialty Wood Products Partnership.

• Radiata Pine Breeding Company.

• Precision Silviculture Programme.

• Tree Root Microbiome.

• Next Generation Tree Phenotyping.



What are we going to hear about today?
Session 1: The need for resilient forests?

Session 2: Better understanding our trees to improve resilience
Session 3: Management options to improve forest management

Session 4: Tools and approaches to increase the resilience of the forest industry



Session 1: The need for resilient forests?

Paul Adams
Research and development investment via the Forest Growers Levy – an update

Peter Clinton
An uncertain future becomes an uncertain world

Grace Villamor
Towards a responsible forestry sector - an initial review of the sustainability activities of
New Zealand forest companies



Session 2: Better understanding our trees to 
improve resilience

Jonathan Harrington 
Predicting product performance: recent progress

Robin Hartley 
Backpack mobile laser scanning – progress towards autonomous mensuration and phenotyping

Kathryn Walker 
Uncovering the Pinus radiata microbiome: a key to resilient forests?

David Lane
Impact of red needle cast on tree growth



Session 3: Management options to improve
forest management

Emily McLay
Red needle cast epidemiology

Stuart Fraser
Control options for pine needle diseases

Yvette Dickinson
Advancing forest simulation through individual tree models

Simeon Smaill
The Accelerator trials: what have we learnt over the last eight years?



Session 4: Tools and approaches to increase 
the resilience of the forest industry

Grant Pearse
Autonomous forest health monitoring

Nicolo Camarretta
Automatic mapping of red needle cast using satellite imagery

Don White
Application of a process based model to support management for ‘resilience’ under rapid change

Andrew Clarke
Developing strategy in uncertainty

Andrew Cridge
From uncertainty to action: building resilient forests in a fast-changing world



Guest speaker

Ryan Cavanagh – Timberlands Chief Executive Officer
Resilience and crystal ball gazing in forestry
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