
“Sylvicultura Oeconomica,” ( Carl von Carlowitz 1713) which 
described “the sustainable management of forest resources.”

In the Beginning…



Not a lot of sustainable forest management in the US  historically



Members of the Civilian Conservation Corps (CCC) planting trees in Lolo National 
Forest, Montana, 1938

USDA Forest Service Photo



Published by Ronald Press Co., 1956



Great Uncle Bill Ibenthal



So what is the problem? 



Climate change…
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Climate Variability and Change

Source: Climate Change Impacts on the US, NAST, 2000













Given the complexities of current and forecast changes 
in the climate and associated forest impacts, a new 

method for addressing climate change is needed



Presented by Steven McNulty,  USDA Forest Service



Many Aspects of Climate Smart Forestry 



What is the difference between Conservation Forestry 
and Climate-Smart Forestry?

Yes

No Sometimes



Climate-Smart Forestry (CSF) is a collection of strategies and management actions that increase the 
carbon storage benefits from forests and the forest sector, in a way that also supports ecosystem services 
and cultural values. CSF 1) reduces and removes carbon emissions, 2) increases forest resilience to 
climate change, and 3) supports forest economies by increasing forest productivity and incomes.

Nabuurs et al. 2018. Climate-Smart Forestry: mitigation impacts in three European regions. From Science to Policy 6. European Forest Institute.

Bowditch et al. 2020. What is Climate-Smart Forestry? A definition from a multinational collaborative 
process focused on mountain regions of Europe. Ecosystem Services 43, 101113.

CSF enables “forests and society to transform, adapt to, and mitigate climate-induced changes”

Climate Smart Forestry 

A Basic Definition

A Basic Goal

https://doi.org/10.1016/j.ecoser.2020.101113


Climate-Smart Forestry (CSF) is a developing concept to help policymakers and practitioners develop focused forestry 

governance and management to adapt to and mitigate climate change. Within the EU COST Action CA15226,

CLIMO (Climate-Smart Forestry in Mountain Regions), a CSF definition was developed considering three main 

pillars: (1) adaptation to climate change, (2) mitigation of climate change, and (3) the social dimension. Climate 

mitigation occurs through carbon (C) sequestration by trees, C storage in vegetation and soils, and C substitution by 

wood. However, present and future climate mitigation depends on the adaptation of trees, woods, and forests to adapt 

to climate change, which is also driven by societal change.

Criteria and Indicators (C & I) can be used to assess the climate smartness of forestry in different conditions, and over 

time. A suite of C & I that quantify the climate smartness of forestry practices has been developed by experts as 

guidelines for CSF.



Climate Smart Forestry addresses evolving (often non-
antecedent) environmental issues using 
- Adaptation
- Mitigation
- Social Dimension 

- In turn integrating the three-dimensions of sustainable development 
(i.e., economic, social, and environmental)

Conservation Forestry focuses on a more limited range of 
immediate environmental issues
- Adaptation (primarily)
- Social Dimension (secondarily)

COST Action CA15226



An example of Climate Smart Forestry

Pinus palustris (Longleaf pine) 



Once upon a time……



Longleaf pine range 

• 1700 - dominant in 60 million acres
• 2000 - dominant in 3.2 million acres
• 2022 - dominant in 5.2 million acres



Loblolly pine (Pinus taeda) another southern pine

There are 19 million hectares of forest 
plantations in the southern US.  
Approximately 16 million hectares (84%)  
of this areas is planted in loblolly and slash 
pine. 



Source: USGS Digital Representations of Tree Species Range Maps, available at http://esp.cr.usgs.gov/data/little/.

Loblolly Pine Historic Range



Cram et al. 2010

Many studies showed that loblolly pine initially grew faster that longleaf pine



• Thus, the rise of loblolly plantations 

By the 1950s the choice was clear for southeast forest industry

• Growing conditions were ideal in the south for wood pulp 
and saw timber 

• With a rotation length of about 25 years,  loblolly 
grew faster than longleaf

• Tree plantations were the most cost-efficient way of 
growing a tree



And for a time, all was (mostly) well

Forest Industry



https://berkeleyearth.org/global-temperature-report-for-2022/



Impacts



How Climate Smart Forestry (CSF) is applied to 
southeastern pine plantation forestry

Loblolly Pine

Pinus taeda



Hurricanes





Hurricanes



Managing to Reduce Hurricane Risk

• Species selection is key

• Longleaf are more flexible that Loblolly

• Prepare the site for optimal root growth

• Proper ditching and bedding increase 
root development that support the 
trees

• Post-hurricane clean-up is important to 
reduce beetle outbreaks (only 7% of wood 
salvaged after a hurricane) and sequester 
the downed wood carbon.

CSF  recommended conversion of 
loblolly to longleaf pine



Combining the CSF response to insect 
outbreaks, wildfires, and drought 

Often CSF activities can serve 
more than one management goal



Insects





Southern Pine Beetle Outbreak Model (SPBOM)







Impacts of Climate Variability



Wildfires



Photos of Bethel Ridge, a moist mixed conifer forest in eastern Washington, show the difference in patchiness in 1936 compared with 2012. National Archives 
(1936); John Marshall Photography (2012), from The Conversation, 2021. 



Wildfire Regime

Barrett, S. et al. 2010. Interagency Fire Regime Condition Class 
Guidebook. Version 3.0 [Homepage of the Interagency Fire Regime 
Condition Class website, USDA Forest Service





North Carolina Longleaf Coalition

Shifting towards longleaf pine with CSF



CSF synergies and conflict examples

• Stand density 
• Wildfire, drought and insect outbreak protection (less dense)
• Hurricane protection (more dense)

• Rotation length
• Disturbance risk (shorter rotation)
• Carbon sequestration/RCW (longer rotation), absent of disturbance

• Forest priorities 
• Carbon sequestration (fast growing, densely spaced stands)
• Water producing forests (slow growing, less dense stands)

• Uncertain future
• Emission reduction rates are uncertain, leading to 
• Uncertain climate change variability forecasting, leading to 
• Uncertain correct management strategies 



Red cockaded woodpecker 
(dryobates borealis) in 
longleaf stand

Ecosystem Services associated with longleaf pine

Pine straw $200 million year in SE Increased carbon sequestration

Alavalapti et al., 2002



Final thoughts

Climate Smart Forestry  is an expanded application of the existing concept of forest sustainability
that include not only an additional  environmental stresses, but more integration of both stress, and society

The example of CSF presented for loblolly and longleaf pine presented here, is being examined for  hundreds 
of other tree and forest compositions across the globe. 

I have studied climate change impacts, adaptation and 
mitigation  since 1991, and interest, funding, and urgency to 
address this issue in the last five years, then in the combined 25 
years that came before it. 

Hopefully,  there is still time to stave off the very worst of the 
climate change impacts. 



Use messages of hope…

• Scare tactics are not effective, do not motivate action

• Stay positive

• Focus on:
• Benefits

• Specific solutions

• Next steps

• Emphasize that adaptation is necessary AND possible

52

Source: Easton, Z. and Faulker, J. 2016. Communicating Climate Change to Agricultural Audiences. Virginia Cooperative 
Extension. Publication BSE-203P. https://www.pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/BSE/BSE-203/BSE-203.pdf

https://www.pubs.ext.vt.edu/content/dam/pubs_ext_vt_edu/BSE/BSE-203/BSE-203.pdf


Climate Smart Forestry projects
(shameless plugs) 



More detailed aspects of CSF in the coming weeks



Steve McNulty
Hub Director

USDA SE Climate Hub Coordinator
steven.mcnulty@usda.gov

For more information about the work 
of the Southeast Climate Hub

mailto:Steven.mcnulty@usda.gov
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