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±− 417 657*
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(Cross laminated timber panels per unit volume) 
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FORESTS AND BUILDINGS
THE PUSH AND PULL OF

*BASED ON SUSTAINABLE FORESTRY PRACTICES



–Messier et al., 2015
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Adapted from Messier et al. 2015



DIAGLOG Archiitects:
Zero Carbon Hybrid Timber 
Supertall Prototype
Unlocking a future of 
decarbonized urban density

FORESTS BUILDINGS



CLT

90% 
BLACK 
SPRUCE



FIRE
BLINDSPOT 1:



DISEASE
BLINDSPOT 2:



Mountain Pine 
Beetle

Beetle Kill 
Lumber

INSECTS & PESTS
BLINDSPOT 3:



“WE CONCLUDE 
THAT ECOSYSTEMS 
AND SOCIETY MUST 
BE PREPARED FOR 
AN INCREASINGLY 

DISRUPTED FUTURE 
OF FORESTS”

R. Seidl, et al., Forest distur-
bances under climate change. 
Nature Clim Change 7, 395–
402 (2017). 

CLIMATE CHANGE
BLINDSPOT 4:



UNCERTAINTY
BLINDSPOT 5:



BUILDINGS 
TUNED TO THE 

HISTORY &  
SUCCESIONAL 
DYNAMICS OF 

FORESTS &
PLANTATION 

SUCCESSION
BLINDSPOT 6:



BUILDING TRAITS

BUILDING TRAITS
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Wood in Transition
by Peter Osborne
Fiber Fiction Symposium curated by Tyler Swingle 
The University of Texas at Austin

New forests New building 
practices

FORESTS BUILDINGS

EXTENDING THE ECOLOGICAL CONCEPT OF 
PLANT FUNCTIONAL TRAITS TO BUILDING

±
FOREST-BUILDING
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CENTRE-DU-QUÉBEC STUDY REGION



ASSESSING 
SOCIAL AND 
ECOLOGICAL 

IMPACTS 
OF CHANGE

TIME CLIMATE

APPROACH
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FINDING 
VALUE IN 

UNDERUTILIZED 
WOOD SPECIES
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WOOD IN TRANSITION: 
DIVERSIFYING WOOD CONSTRUCTION TO 

COPE WITH FOREST CHANGE
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Forthcoming: Osborne et al (2026) Wood in 
transition: diversifying wood construction to 
cope with forest change

SPECIES RICHNESS BY ECOLOGICAL GROUP

COMMERCIAL GROUP (S-P-F) SPECIES RICHNESS

DIMENTIONAL 
LUMBER



SPECIES RICHNESS BY ECOLOGICAL GROUP

SPECIES RICHNESS

DIMENTIONAL 
LUMBER
ALL COMMERCIAL GROUPS

Forthcoming: Osborne et al (2026) Wood in 
transition: diversifying wood construction to 
cope with forest change



SPECIES RICHNESS BY ECOLOGICAL GROUP

SPECIES RICHNESS

WOOD PANELS: 
PLYWOOD

Forthcoming: Osborne et al (2026) Wood in 
transition: diversifying wood construction to 
cope with forest change



SPECIES RICHNESS BY ECOLOGICAL GROUP

SPECIES RICHNESS

LIGHT FRAME 
BUILDING
ALL COMMERCIAL GROUPS

Forthcoming: Osborne et al (2026) Wood in 
transition: diversifying wood construction to 
cope with forest change
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Forthcoming: Osborne et al (2026) Wood in 
transition: diversifying wood construction to 
cope with forest change



FUNCTIONALLY RESILIENT
 FOREST-BUILDING SYSTEMS
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Forthcoming: Osborne et al (2026) Wood in 
transition: diversifying wood construction to 
cope with forest change
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cope with forest change
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ENHANCING FOREST CARBON SINKS 
THROUGH FUNCTIONALLY ADAPTIVE WOOD 

CONSTRUCTION



CENTRE-DU-QUÉBEC STUDY REGION
WHAT IS THE 

IMPACT OF 
FUNCTIONALLY 

ADAPTIVE BUILDING 
PRACTICES ON THE 

LAND-BASED 
CARBON POOLING 

POTENTIAL OF 
BUILDINGS?



Forthcoming: Osborne et al (2026) Enhancing 
forest carbon sinks through functionally adap-
tive wood construction

SPECIES LEVEL FOREST 
CARBON MODEL



MASS TIMBER

Forthcoming: Osborne et al (2026) Enhancing 
forest carbon sinks through functionally adap-
tive wood construction
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Forthcoming: Osborne et al (2026) Enhancing 
forest carbon sinks through functionally adap-
tive wood construction
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80% 45%
SOFTWOOD

PERCENTAGE USEABLE STEM WOOD 

HARDWOOD



Forthcoming: Osborne et al (2026) Enhancing 
forest carbon sinks through functionally adap-
tive wood construction



+105%-
+295%

INCREASE LAND-BASED CARBON POOLING POTENTIAL OF 
FUNCTIONALLY ADAPTIVE WOOD CONSTRUCT APPROACH

EXTREME CLIMATE AND FND25

CURRENT CLIMATE AND BAU

Forthcoming: Osborne et al (2026) Enhancing 
forest carbon sinks through functionally adap-
tive wood construction



Mission:
Synchronize forests and buildings as a coupled, adap-
tive system that increases ecological resilience, diversifies 
timber economies, and expands land based carbon sinks 
through trait based design, adaptive wood products, and 
evidence based policy.
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Trait Translation: How do we robustly translate ecolog-
ical response traits into building traits/specs and vice 
versa at product, building, and regional scales?

Resilience Metrics in Practice: How can SR/FD/FR 
and HRA/HRI/FBI be embedded in design, procure-
ment, and manufacturing decisions? 

Carbon—Whole System: How do adaptive construc-
tion approaches change land based carbon pools under 
realistic climate & management scenarios? 

Standards & Markets: What standards, policy levers, 
and business models enable mixed species and underuti-
lized species adoption without compromising safety or 
economics?

Equity & Stewardship: How do Forest Building deci-
sions affect Indigenous rights, rural livelihoods, and 
biodiversity—and how do we design for co benefits?

5

4

3

2

1

TOWARDS 
FOREST-

BUILDING



Data & Models: Forest Building Observatory
Integrate LANDIS II (or equivalent) with ANSE/CBM HW 
to deliver regional forecasts of harvest outputs, construction 
suitability, and land-based forest-building carbon pools.

Materials & Manufacturing: Trait to Product Mill
Develop mixed species and underutilized species products 
(CLT/LVL/OSB/Glulam/TF components), with standard-
ized building trait tests (strength, shrinkage, bonding, dura-
bility, fire).

Prototypes & Living Labs: Adaptive Buildings in Regions
Co design harvested wood product and building pilots with 
forest managers and mills; monitor performance, reuse path-
ways, and carbon over time.

Standards, Policy & Markets: From Insight to Adoption
Develope trait based specification methods, contribute to 
CSA/NBCC pathways, create procurement toolkits for adap-
tive, region fit wood construction.

CURRENT
RESEARCH



WP1—Global Building Trait Library 
(GBTL) establishes the foundational data 
infrastructure: an open dataset of building 
traits for 150–250 species—including com-
mon and underutilized resources—cross-
walked to ecological traits. 

WP2—Forest Building Coupled Simulator 
(FBCS) integrates forest dynamics, harvest-
ed wood product flows, dynamic LCA, and 
resilience metrics (e.g., Functional Diversi-
ty/Redundancy, Harvest Resource Availabil-
ity, Forest Building Integration) into a user 
facing toolkit. The simulator stress tests pol-
icies and procurement choices with uncer-
tainty bands and scenario discovery.

WP3—Adaptive Product Development 
(APD) translates trait insights into engi-
neered timber systems—mixed species CLT, 
LVL, OSB, glulam, and hardwood forward 
timber frame components—defining variance 
aware design values, adhesive compatibility, 
durability, and fire envelopes to derisk certi-
fication.

WP4—Regional Living Labs (RLL) demon-
strate three region fit building typologies 
per site—light frame all commercial groups, 
adaptive timber frame, and mixed species 
mass timber—codesigned with forest manag-
ers and mills. Instrumented prototypes gen-
erate longitudinal evidence on carbon pools, 
moisture, acoustics, thermal performance, 
and cost/schedule benchmarks.

WP5—Carbon Pools & Cascading Co Prod-
ucts maximizes land based carbon storage by 
channeling co products into long lived uses 
(e.g., fiber insulation, panel cores, millwork, 
furniture stock) and modeling reuse/recy-
cling and landfill dynamics with end of life 
pathways integrated into regional scenarios.

WP6—Standards & Specification Pathways 
codifies trait to spec methods and resilience 
KPIs within CSA/NBCC and allied stan-
dards, advancing performance based routes 
for mixed species products and “design for 
substitution” in specifications and procure-
ment.

WP7—Equity, Stewardship & Sustainable 
Forest Operations (SFO) co develops silvi-
culture plus building prescriptions with In-
digenous nations and rural communities, 
embedding rights based agreements, ergo-
nomics and safety metrics, and social life 
cycle assessment to deliver distributional co 
benefits.

WP8—Education & Workforce (Forest 
Building Studio) builds shared literacy 
across architecture, forestry, ecology, and 
manufacturing through studios, micro cre-
dentials, and maker foundry modules (CNC, 
lamination, testing), alongside an open pat-
tern language for adaptive assemblies.

WP9—Forest Building & Data Atlas pub-
lishes a public, versioned atlas that visualiz-
es harvest forecasts, trait layers, suitability 
overlays, and FBI/HRI maps—linking WPs 
1–5 to decision makers and facilitates region 
fit wood construction.


















