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Outline – Climate-informed Reforestation  

• Backstory and Need
• Working with Managers and Scientists

• Reforestation Summit
• Science and Management Dialog

• Responses and Case Studies
• Reforestation for Resilience 
• Climate-wise Reforestation Toolkit 
• A framework for seed collection

• Next steps and looking ahead
• Reforestation Dashboard

Credit: Amarina Wuenschel 



Megadrought

Source: Griffin and Anchukaitis 2014
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Megadrought
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WARMER TEMPS AND DROUGHT = RISK FOR TREES

Credit: USDA-FS
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Shuang Liang, Matthew Hurteau and Leroy Westerling, 2017 Scientific Reports

SNOW IS MOVING UPSLOPE

Snow Cover 
by 20–84% 



Climate Change

Higher temperatures, more 
severe and longer droughts

Fire exclusion Ozone, pollution

High stand densityBark beetles, pests

Fuel accumulation

Large, severe firesTree mortality

Changes in species composition (incl. non-native species)



John Battles, Pers Comm 2018

MASS FIRES

Scott Stephens and others 2018 BioScience and 



CAMP FIRE

• 153,336 ac

• Single most destructive and deadly fire in state 
history

• ~mix of private and federal land 

Credit:  NPR Credit: NPR



CREEK FIRE

• 379,895 ac

• Single incident largest fire in state history

• Mainly SNF

• ~Half of burned area at high/extreme fire 
intensity 

Credit: Amarina Wuenschel 



SEQUOIA COMPLEX 
FIRE

• 170,384 ac.

• Also heavy tree mortality area

• High severity burned Giant Sequoias 

Credit: USGS/UNR



• Time sensitive

• On top of existing reforestation 
backlog 

• Larger areas with cover loss

• Climate change forcing type change

• Risk of cascading effects

The Urgency 



1a. Reforestation 
Dialogs



1b. Reforestation 
Science Summit 



• Seed Zonation
• Density and 

Arrangement
• Species Composition
• Rx Fire in Young Stands
• Future Site Suitability

Reforestation Science 
Summit 



A Three Zone 
Approach

North et al. 2019 Forest Ecology and Management 



North et al. 2019 Forest Ecology and Management 



North et al. 2019 Forest Ecology and Management 



North et al. 2019 Forest Ecology and Management 



North et al. 2019 Forest Ecology and Management 



2. Climate-wise 
Reforestation Toolkit

Decision Support toolkit 
Reforestation Prioritization Tool

Post-drought Stand Condition Tool
Best Management Practices 

Source: USDA California Climate Hub Website 





Climate-wise decision support tool

Reforestation Resources  

https://climate-wise.shinyapps.io/reforest_toolkit/
https://www.climatehubs.usda.gov/hubs/california/topic/reforestation-decision-support-tools


3. Forest Seed 
Collection 

Forest cover decreases annually 

Seed and seedling resources in short and 
limited supply

Reserves mainly consist of few species

Seed crop years are limited

Limited to USFS units in Region 5 CA Only

Efforts underway to expand to all state 
forested lands

John Battles



North et al. 2019 Forest Ecology and Management 

Projected climate exposure in 2040-2069 for 
Ponderosa pine under MIROC ESM RCP8.5. This is a 
hotter and drier projected future climate. 

Bass Lake Ranger District 
Sierra National Forest

1. Map species distribution and 2. Assess climate exposure 



3. Clip for access and accessibility 

Climate-risky areas of Ponderosa pine within 500m-buffers of 
transportation lines under MIROC ESM RCP8.5. 

Bass Lake Ranger District 
Sierra National Forest



4. Check with high-resolution imagery 

Estimated climate-risky tree areas within 500m-buffers of 
roads can be compared with high-resolution imagery



Conclusion – Looking Ahead

Future Task Force meetings:
• Aug. 12, 2021 – Sacramento, 3:30–5 

p.m.
• Nov. 18, 2021 – Southern California, 

1–4 p.m.
• Feb. 17, 2022 – Sacramento, 3:30–5 

p.m.
• May 19, 2022 – North Coast, 1–4 p.m.
• Aug. 11, 2022 – Sacramento, 3:30–5 

p.m.
• Nov. 17, 2022 – Sierra Nevada, 1–4 

p.m.



Thank you & Stay in Touch

www.climatehubs.usda.gov
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