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How do we address past mismanagement 
while also preparing for the future 
climate? Northwest Natural Resource 
Group and partners are launching a new 
demonstration project to test techniques 
that can help forests better endure the 
kinds of climatic change that we expect in 
the Pacific Northwest. 

The restoration of several former 
monoculture plantations to older 
forest conditions will create more 
complex and diverse habitat, as well as 
higher rates of carbon sequestration. 
These demonstration sites, managed 
by partners King County DNRP and 
Nisqually Community Forest, will provide 
a portfolio of examples for several 
ecological forestry techniques that aim 
to speed tree growth and increase forest 
resilience to diverse stressors. 

In the Pacific Northwest, 150 years 
of logging has disrupted the natural 
balance of seral stages (phases of 
ecological development). This has 
shifted much of the landscape in the 
region to younger, structurally simpler 
forests with a narrower spectrum 
of species. Monoculture forests are 
more susceptible to drought, insect 
infestations, and wildfire. These 
stressors will be exacerbated by 
climate change, making it harder for 
forests to attain older seral stages, 
thereby diminishing their contribution 
to biodiversity and degrading their 
exceptional ability to sequester carbon. 

Older and more complex forests are 
critical to climate resilience. As forests 
age, they contribute more to ecosystem 
services, including carbon storage and 
watershed protection for downstream 

creeks and rivers. If climate stressors 
cut short the seral development of 
these younger and middle-aged forests, 
the recovery of the forested landscape 
to greater age and complexity will 
be interrupted and reversed. While 
ecosystems have an astonishing ability 
to heal themselves, they work on the 
timeline of nature rather than the 
timeline of human climate impacts, 
and ecological forestry techniques can 
decrease the time it takes for forests to 
attain older seral stages.

The first technique is an approach to 
thinning that leaves 15 to 40 percent 
fewer trees than conventional forestry 
practice has traditionally recommended. 
Commercial and precommercial thinning 
are practices commonly used by forest 
managers to reduce competition 
within a stand; we are demonstrating 

.7-Acre Clearing: Aerial Photo 2008: The larger of the two clearings, in 2008 
- just one year after the cut was made.

.7-Acre Clearing: Aerial Photo 2019: The larger of the two clearings, in 2019. 
Much of the clearing has filled in with trees.



 

Many of the actions forest managers can take to make their 

forest more climate resilient are already familiar techniques. 

11..  MMoonniittoorr  tthhee  ffoorreesstt……    

……aanndd  bbee  rreeaaddyy  ttoo  rreessppoonndd  

Climate change scenarios cover a wide spectrum of possibilities. 

Your response will be more effective if you’re tracking the 

impacts as they unfold.  

• Know how the conditions of your site are likely to be 

affected by climate change. 

• Know your soils and what their properties imply for 

moisture retention and tree growth. 

22..  MMaannaaggee  ffoorr  ddiivveerrssiittyy  

Greater diversity of species and ages 

means it’s less likely that a bad roll of the 

climate dice will degrade an entire stand.  

• Manage to retain diverse species and 

age classes in stands & across 

ownership and landscapes  

• Observe and use microsites; plant 

trees that need more moisture or 

shade within these features  

33..  AAddaapptt  ppllaannttiinngg  ssttrraatteeggiieess  

Planting a forest is a m
ulti-decadal bet on the seedlings’ ability to 

thrive where you put them. Given today’s range of climate 

predictions for the 21st century, it makes sense to hedge one’s 

bets toward seedlings that can withstand a warmer climate.  

• Select a planting palette that leans toward drought-tolerant 

native species, including broadleaf trees.  

• Consider assisted migration of native species’ seedstock 

from other parts of their range. Use species currently native 

to region, not species from beyond it. The harsher the site, 

the hotter and drier the zone should be where the seed 

originated.  

SSeevveenn  SStteeppss  ttoo  aa  MMoorree  RReessiilliieenntt  FFoorreesstt

 FFiivvee  SSyymmppttoommss  ooff   CClliimmaattee  CChhaannggeeiinn  oouurr  FFoorreessttss  Climate impacts in the Pacific Northwest could follow any of 

several scenarios, depending on emissions over the coming 

years. Forest managers need to be aware of a range of potential 

symptoms and calibrate their responses accordingly. 
11..  SSuummmmeerr  ddrroouugghhtt  Climate models forecast a longer dry season, and more 

precipitation arriving during intense “atmospheric river” events, 

which are less effective at recharging soil moisture. 
22..  LLeessss  ssnnooww  Climate models consistently predict less snow for the region. What 

snow does accumulate will melt earlier in the summer, leaving a 

longer season when mid- to high-elevation soils are not moistened 

by snowmelt. The effect will be  
particularly profound  below 4,000 feet. 

33..  MMoorree  iinntteennssee  wwiillddffiirreess  The major stand-replacing fires of westside forests are driven by dry 

east winds in the summertime, which desiccate vegetation and push 

the fire ahead of them. Short of that, however, dry conditions and 

standing dead trees predispose the forest to fire, and are apt to lead 

to more frequent fires, as well as a greater chance that a synoptic 

wind event will coincide with a fire that is already burning, blowing it 

up into a conflagration.  
44..  HHeeaatt  wwaavveess  Temperature spikes that last for several days will become more 

common, with 2 to 7 times as many days topping 86˚F. Such 

conditions in the midst of the dry season will stress vulnerable 

trees, particularly young seedlings and species already near the dry 

edge of their range. 
55..  IInnsseecctt  oouuttbbrreeaakkss  Warmer, drier summers and winters with fewer freezes are 

expected to increase the frequency and extent of insect outbreaks 

in forests. Summer conditions may exacerbate moisture stress, 

making more trees more susceptible to insects. Warmer winter 

temperatures may further assist many insect species, such as pine  

 beetles and spruce budworm, to overwinter and increase overall 

  reproduction that can lead to larger outbreaks. 

44..  MMaannaaggee  ffoorr  lloowweerr  ttrreeee  ddeennssiittiieess  

Increasing heat and summer drought mean that soil moisture won’t 

support the same densities of trees as in the past.  

• Plant at lower densities, or plant densely but save time and 

budget for young-stand thinning. 

• Use thinning and variable retention to create space where you 

can establish more drought-tolerant native species and maintain 

soil functions even as moisture becomes scarcer.  

55..  RReedduuccee  ffiirree  rriisskk  

Hotter, drier conditions mean a greater danger of wildfires. But the 

specific conditions on your site indicate the best way to respond. 

• Identify the site’s fire regime. 

• If in a frequent, mixed-severity fire regime, reduce ladder fuels 

and maintain defensible space. 

• In infrequent, high-severity fire regimes, roadside fuel breaks and 

Firewise treatments around homes can make it easier to corral 

fires before they grow beyond controllable dimensions. 

66..  CCoonnttrrooll  iinnvvaassiivvee ssppeecciieess

A warmer climate can set the stage for unusually severe pest

outbreaks, as insects overwinter where they formerly could not. 

• Use early detection rapid response methods.

• Be aware of new invasives or others becoming more virulent.

• Report new sightings to state invasive species control boards.

77..  WWaattcchh  yyoouurr  wwaatteerr

Predicted climate changes mean that managers must prepare for

both flood and drought: higher peak flows as more precipitation

arrives in larger peak events, and as rain rather than snow – and

drought as summer dry seasons become more pronounced.

• Invest in maintaining roads and properly sizing culverts; plan 

future culvert and bridge installations to sustain larger, more 

frequent peak flow events. 

• Maintain riparian buffers to protect ecosystem functions and

moderate water temperatures. 

• Use harvest systems that sustain or increase stream flows, such 

as small gaps that promote snow accumulation and retention.

OOvveerraallll::  ffooccuuss  oonn  mmuullttiippllee  

ssppeecciieess,,  aanndd  ccoonnssiiddeerr    

bbootthh  ffuuttuurree  aanndd    
pprreesseenntt  cclliimmaatteess  
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a modification of that familiar strategy. 
Thinning to lower densities will spread 
available soil moisture among fewer 
trees, increasing the likelihood that each 
will have enough water to thrive, and 
enabling the forest to continue maturing 
and providing habitat for species 
dependent on older forests. 

Mid-elevation forests are being impacted 
by an upward shift in snow levels, leading 
to lower summer stream flows as less 
snowpack remains to feed creeks with 
snow melt. At our demonstration sites 
above 3,000 feet, we are installing snow 
gaps — 0.5- to 2-acre patch cuts in the 
forest canopy. This will allow snow to 
accumulate on the ground instead of 
being intercepted by tree crowns where 
it will evaporate or melt more quickly. 
The shade and shelter from the wind in 
these gaps also extends the spring snow-
melt season, providing a time-release of 
snow melt that can infuse the soil with 
moisture and feed headwater streams 
later into the year. 

Finally, we are taking advantage of 
the snow gaps to introduce seed stock 
from warmer seed zones, either from 
more southerly latitudes or from lower 
elevations. The significance of this 
introduction will extend well beyond the 
few thousand plants we will install: if 
successful, these individuals will mature 
to provide a local source of seed stock 
carrying genetic traits that will be better 
adapted to the warmer climate that will 
prevail decades hence. 

By helping these developing forests 
recover from narrowly focused 
management practices and to adapt 
to the hotter, drier summer conditions 
that are predicted for the area, we’re 
seeking to reduce the risk that they will 
succumb to drought or fire. Using some 
of these novel management techniques 
will hopefully address both past 
mismanagement and future threats for 
more diverse and resilient forests.

A glimpse into the Climate Adaptation 
Field Guide, NNRG’s illustrated overview 
of the major climate impacts in the 
Pacific Northwest.

Artwork by: Jon Wagner,  
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You can find more details 
about these tips at 
https://www.nnrg.org/
climateadaptation/

To learn more as this project 
develops, and be invited to 
next year’s workshops for 
these demonstration sites, 
please join our newsletter at 
https://www.nnrg.org/nnrg-
newsletter/
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