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Eastern Oregon log prices are currently quite strong, 
compared to past prices for our part of the state. This 
said, price trends since our May edition of Life on the Dry 
Side varied by location. Prices in northeastern Oregon 
have trended upwards by $30 to $70 per MBF, with 
strongest increases in Douglas-fir/larch and grand/white 
fir. Large pine prices increased by about $30 per MBF, 
while smaller pine prices slide back a bit. Prices in central 
and south-central Oregon remained stable, while those in 
the John Day/Burns market declined. Pulp prices remain 
low, and mills have vacillated in their willingness to accept 
this material. At time of writing only Pendleton area mills 
were actively accepting pulpwood, at a rate of $24/ton 
for pine and $26/ton for Douglas-fir.

This is turning out to be a challenging fire season and 
some national forests are curtailing forest access and 

operations to reduce fire risk. That may limit mills’ access 
to supply. If you have marketable material that can be 
accessed with deference to fire restrictions, now may 
be a good time to offer it to your local mills to see what 
prices they are willing to offer. Longer term, there is 
some indication wood products demand may be starting 
to return to more normal levels, so we may start seeing 
some softening of log prices as mills catch up with 
demand backlogs.

As always, I advise making the health and fire resilience 
of your forest the primary objectives of your forest 
management activities. Harvesting at regular intervals 
to maintain forest density at recommended levels will 
pay off through reduced insect damage and lower risk of 
catastrophic wildfire.

Log Market Report
Data courtesy John Lindberg (Oregon Log Market Report), supplemented by John Punches

LOG MARKET REPORT $/1,000 board feet (or ton) July 15, 2021
Umatilla/Pendleton

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)CR 6-11” 12-18” 19”+

500 250 300 325 480 300 300 24-26
La Grande/Elgin

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)CR 6-7” 8"+

480-540 300 300 420-440 330 330
Pilot Rock

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)CR 12-15” 16”+

480 500
Burns/John Day

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)CR 6-7” 8-11" 12-17" 18"+

380 120 280 320 390 120-285
Redmond/Bend/Gilcrist

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)CR 8-11”

$50/ton
Lakeview/Klamath Falls

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)CR 6-16” 11-23” 24”+

310 330 400 8”+ 350 8”+  330
Lewiston ID

Douglas-fir/Larch
Ponderosa Pine

Grand/White Fir Lodgepole Pine Engelmann 
Spruce

Pulp/Chip  
Logs (ton)

540 525 500 500
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DRYING OUT
Life on the dry side can be harsh. Our flora and fauna are 
adapted to these conditions, finding many ways to prevail 
and flourish. From the newly born to the weathered and 
old, our high desert climate tests living organisms until 
the strongest survive. Drought tests organisms further, 
pushing many past their brink. The resulting impacts of 
drought can ripple across ecosystems and food chains, 
and last years on end. 

Central and eastern Oregon are currently experiencing 
moderate to exceptional drought and conditions are 
expected to get worse as the summer progresses. The 
drought we are witnessing this year is not an isolated 
incident. Consecutive years of drought have led to our 

The Dry Side
Is Oregon’s dry side getting even drier? 

By Ariel Cowan, Extension Regional Fire Specialist

current situation, which some researchers are calling the 
worst water crisis in generations. Climate researchers 
have noted a worsening drought trend since around 
2000. Studies comparing today’s drought conditions with 
those of the past have found the current conditions to be 
the most severe in the last century and one of the driest 
periods of the last millennium. Despite much of this past 
winter’s snowpack being close to normal, it was quickly 
melted by the early onset of summer heat. This summer 
has already had record-breaking heat and the drought 
appears to be far from over. 

The effects of drought can be seen from fisheries to 
forests to wildlife and wildfires. As rivers and reservoirs 
are predicted to reach historic lows, the signs of stress 

Above: Tree rings can reveal recurring droughts over long time periods.
Photo © Dr. Lynn Ingram, UCANR. Left: According to the National Drought 
Mitigation Center, 25% of the state is in exceptional drought and nearly 
50% of the state is in extreme drought as of July 27th.
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on almost all forms of life become evident, including 
the communities whose livelihoods depend on these 
natural resources. Crop production and yields are of 
great concern for many in our region. Multiple years 
of compounding drought can create a situation where 
each year is a race to catch up from the last. The stress 
on forests increases their risk of attack by insects and 
disease, and extensive tree mortality can create fire 
hazards. Communities that rely on fish and other natural 
resources for their traditions and economies consider 
the drought to be life threatening. The recovery will 
likely be longer than the actual conditions.

DEVIL IN THE DETAILS
Drought can be characterized by its duration and 
severity. Snowpack, soil moisture, and temperature 
are the three main factors contributing to drought 
and are all connected. Many of our mountain and river 
ecosystems rely on adequate snowpack rather than 
rain. Snowmelt first percolates through our soils before 
recharging water tables. If soils are dry to begin with, 
there is less water flow into streams and eventually lakes 
and reservoirs. Springs are plentiful in many parts of 
our region, but temporary, ephemeral streams are also 
common. If these streams dry up sooner than usual, all 
the life that depends on them are affected.

Soil is an important medium for water, nutrients, and 
life. The type of soil determines its ability to hold 
moisture. Sandy soils of volcanic origin are typical across 
central and eastern Oregon and are less effective at 
retaining moisture. Many of our trees and plants are 
adapted to these soils and grow deep taproots in search 
of water. A lack of precipitation and reduced snowpack 
will stress many plants living in dry soils, potentially 
limiting their growth and health. Another issue with 
dry soils is how they are easily erodible. As drought 
increases, the loss of fertile topsoil to blowing winds is 
an increasing concern.

Temperature records are continuously being broken 
this year. Water evaporates more quickly in these 
high temperatures, leaving soils and living things 
parched. Live and dead plant materials are sapped of 
their moisture in high temperatures and low humidity, 
leading them to become easier to ignite in the event of 
a wildfire. Wildfire danger levels are often based on the 
measured moisture of different sizes of woody plant 
material. The smaller the plant material, the quicker it is 
to dry out.

Early snowmelt has reduced water availability to many eastern  
Oregon watersheds.

THE ROLE OF DROUGHT IN ECOLOGY
In the world of ecology, drought is considered a type of 
disturbance. Despite being detrimental to many aspects 
of life, drought can play an important role in the cycle of 
ecosystems. It can act as a force to weed out weak and 
diseased organisms, opening up space and resources for 
new life once moisture returns. The bigger issue is when 
drought is so extreme that its impact goes beyond the 
conditions local ecosystems are adapted to. This can lead 
to the loss of most or all of a population of organisms 
that provide important ecosystem services. 

The good news is life usually finds a way to survive 
and recover. If some life can survive an asteroid or a 
volcano, some will survive these extreme droughts! Like 
a phoenix, organisms can rebound if they hold out for 
long enough. Those that are the most healthy and well-
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Drought Resources
WHAT'S YOUR SOIL TYPE?
You can find out about what type 
of soils are on your property using 
the Natural Resource Conservation 
Service’s Web Soil Survey: 
https://websoilsurvey.sc.egov.usda.
gov/App/WebSoilSurvey.aspx

WATCH LATER
OSU Extension presentation 
on weather, drought, and soil 
moisture: https://m.youtube.com/
watch?v=xkFIdd2d1gw

TERMS TO KNOW
Mitigation vs. Adaptation
• Mitigation refers to efforts to 

reduce the impacts of something 
like drought, while adaptation 
refers to strategies developed to 
adjust to change.

Microclimates & Refugia
• Microclimates are places where 

climate conditions differ from 
their surroundings. Moist 
microclimates can create pockets 
of favorable habitat that allow 
organisms to survive drought. 
These pockets are called refugia, 
and their surviving life forms can 
help recolonize surrounding 
 areas after a disturbance. 

Drought Resistance vs. Resilience
• Resistance is the ability to 

withstand a drought without 
detrimental impact (sometimes 
possible by the most healthy  
and well-adapted), while 
resilience is the ability to recover 
after being detrimentally 
impacted by a drought. 

The 3-month outlook for the rest of summer 2021 predicts below average precipitation and above 
average temperatures for much of central and eastern Oregon.

https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
https://m.youtube.com/watch?v=xkFIdd2d1gw
https://m.youtube.com/watch?v=xkFIdd2d1gw
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REVIVAL OF THE SMALL WOODLANDS CHAPTER
After a period of dormancy, we have been working 
with past and new members of the Baker County 
Small Woodlands Chapter to help bring it back to 
life. This reinvigorated Chapter of the Oregon Small 
Woodlands Association (OSWA) will be structured 
to include all Small Woodlands Association members 
in Baker, Grant, and Union Counties. We have 
recently elected a board and are currently drafting 
bylaws to be adopted by the Chapter. If you are a member of the Oregon 
Small Woodlands Association in Baker, Grant, or Union County, or are a 
woodland owner interested in learning more, contact the new Chapter 
President Debi Lorence by email (debilorence@gmail.com)  
or phone 541-604-1151.

IS VIRTUAL FENCING IN THE FUTURE FOR RANGELANDS?
As an OSU Fire Program Regional Fire Specialist, we educate folks in 
southeastern Oregon about rangeland wildfire. But where does our 
information come from? Luckily, there are some incredible scientists  
here with us at the Eastern Oregon Agricultural Research Center  
(EOARC) in Burns. 

EOARC scientists have recently been piloting new virtual fencing 
technology that uses audio cues and mild electrical shocks to encourage 
cattle to remain within areas you want them to graze. Cattle are fitted 
with a collar, which consists of a GPS unit to track the cow’s location, an 
audio speaker that emits a beep when the cow approaches the boundary 
(“fence”) of the specified grazing area, and two metal contact points 
that provide a mild electrical stimulus if the cow continues toward the 
boundary. A computer program specifies where and when cattle are 
supposed to graze, and relays the information to the collars. Virtual 
fencing has potential for improving cattle distribution, managing use of 
riparian areas, or resting a portion of a pasture after fire—without hot wire 
or having to build fence!

This summer, the virtual fencing is being tested on Northern Great Basin 
Experimental Range near Burns. It’s being used to concentrate cattle 
within a 200 yard x 2 mile strip to create a grazed fuel break. Wouldn’t it 
be neat if this were an option for maintaining fuel breaks in the future?

For more information on EOARC’s virtual fence research, check out this 
episode of the “Working Ranch Podcast”: https://www.podbean.com/eu/
pb-sj4db-faf7cf.

BAKER, GRANT, AND 
SOUTHEAST OREGON NEWS 
By Jacob Putney, Extension Forester in Baker and Grant Counties,  
and Katie Wollstein, Rangeland Fire Regional Specialist

adapted to drought conditions can 
resist the impacts (resistance). Some 
organisms that are affected and 
yet survive can recover over time 
(resilience). For areas where most 
life has perished, microclimates with 
greater retention of moisture can 
offer a refuge for survivors (refugia). 
These survivors can recolonize the 
impacted land once conditions 
improve. One thing to watch out for 
is invasive plants that are often the 
most well-adapted, surviving in harsh 
conditions and spreading easily.

OUR CURRENT ISSUE
When there is not enough water 
to go around and no relief in sight, 
what can be done? This issue of 
Life on the Dry Side explores some 
of the impacts of drought on our 
lands, ways to manage the impacts, 
and what we might expect going 
into the future. As the heatwaves 
continue to exacerbate the drought, 
it will be important to consider best 
management practices to reduce the 
effects and find new ways to adapt.

RESOURCES: 
US Drought Monitor: https://www.
drought.gov/states/Oregon

NRCS Oregon Snow Survey: https://
www.nrcs.usda.gov/wps/portal/nrcs/
main/or/snow/

Northwest River Forecast Center: 
https://www.nwrfc.noaa.gov

Oregon Department of Forestry 
Seasonal Weather Forecast 
Video: https://www.youtube.com/
watch?v=kXT4Zvh3vXU

ENSO on Climate.gov: https://www.
climate.gov/enso

Become an Oregon Season Tracker: 
https://extension.oregonstate.edu/ost

mailto:debilorence%40gmail.com?subject=
https://www.podbean.com/eu/pb-sj4db-faf7cf
https://www.podbean.com/eu/pb-sj4db-faf7cf
https://www.drought.gov/states/Oregon
https://www.drought.gov/states/Oregon
https://www.nrcs.usda.gov/wps/portal/nrcs/main/or/snow/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/or/snow/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/or/snow/
https://www.nwrfc.noaa.gov
https://www.youtube.com/watch?v=kXT4Zvh3vXU
https://www.youtube.com/watch?v=kXT4Zvh3vXU
https://www.climate.gov/enso
https://www.climate.gov/enso
https://extension.oregonstate.edu/ost
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DROUGHT AND FORESTS
Drought impacts on forested ecosystems vary by time 
and space. Time, because a spring drought is more likely 
to have negative implications than a late fall drought, and 
short-term drought will have less impact than long-term 
drought or a series of droughts. Space, because the level 
of moisture stress from drought is influenced by a site’s 
soil, slope, aspect, elevation, and local weather; and the 
implications of localized drought are much different than 
those associated with widespread drought.

Drought is technically a “prolonged period of abnormally 
low precipitation,” but all too often the dry period also 

Drought Impacts and 
Implications for Management
Focus on species selection and stand density 

By Jacob Putney, Extension Forester, and John Rizza, Extension Regional Fire Specialist

features elevated temperatures. This combination leads to 
moisture stress in plants and has the potential to directly 
induce mortality, but drought’s indirect effects are often 
the most damaging. During extended periods of drought, 
when trees are under stress, forests may be more 
susceptible to insect or pathogen outbreaks. (More often 
than not the biotic agent induces mortality, but moisture 
stress is the underlying catalyst). Drought can also alter 
ecosystem processes such as nutrient, carbon, and water 
cycling; and low soil moisture content may slow trees’ 
ability to absorb nutrients. And, as we’re all too aware, 
drought increases wildfire risk. 

DROUGHT IMPACTS
Trees (and other vascular plants) move water from their 
roots to and through their leaves (needles) through a 
process called transpiration. Soil water enters tree roots 
and is transported through the tree’s sapwood, which 
is composed largely of straw-like vascular tissues. Upon 
arriving in the leaves, water is converted to vapor and 
is drawn into the atmosphere through tiny pores called 
stomata. The process of transpiration provides the water, 
and associated nutrients, the tree needs to carryout 
photosynthesis, but its even bigger role is to keep leaf 
tissues cool. 

Water is cohesive by nature, a result of hydrogen bonding 
between water molecules. When water vapor is released 
through stomata it “pulls” the water column (that extends 

Damage from drought conditions. Photo: USDA Forest Service - Forest 
Health Protection Intermountain Region.
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from the leaves to the roots) upward. In a nutshell, water is pulled upward by 
the more negative pressure created through evaporation from leaves. Under 
normal circumstances transpiration allows trees to meet their photosynthetic 
and cooling needs, but during periods of elevated temperatures and reduced 
moisture, the tension within the tree’s water columns may increase to the 
point where those water columns break (cavitate). The resulting gas bubbles 
(embolisms) interrupt water movement, and trees' ability to correct this 
damage is limited.

Trees can handle mild or infrequent drought, but severe or repeated drought 
may result in damage or mortality. The most common symptoms of drought 
stress are reduced root and stem growth, premature leaf loss, producing an 
abnormally high number of cones/seeds (or “stress crop”), and branch- and 
top-dieback. Often, damage isn’t observed until one or more years after the 
severe or prolonged drought occurred. 

Symptomatic trees often occur in groups or clusters, in areas where soil, 
moisture, or competitive conditions are similar. Dead branches and tops, 
thin crowns, and red foliage, particularly in irregular patterns, are common 
indicators of drought stress. The resulting moisture stress reduces trees’ ability 
to defend themselves from invading insects and diseases, and these secondary 
agents are the final causes of tree mortality. 

Tree species vary in their tolerance of drought. Ponderosa pine and western 
juniper, for example,  can resist more extreme drought (and resist 
for longer periods of time) than can species such as grand fir or 
Engelmann spruce.

MANAGEMENT OPTIONS 
The best time to manage for drought is before it happens, by 
thinning to reduce competition among trees. The resources on 
a given site are fixed, while those required by trees are directly 
proportional to their sizes. Thinning (density management) can 
be an effective tool for balancing the number of trees with the 
resources available. Stocking guides have been developed for 
forests across eastern Oregon to help landowners and managers 
identify the number of trees appropriate for a given site based 
on the site’s productivity, forest type, and respective tree sizes. 
Maintaining stands within appropriate stocking levels is a crucial 
component of reducing competition for resources, in order to 
maintain tree health and vigor. In some cases, particularly on drier 
sites where drought has been more damaging, reducing stocking 
to the lower limit of a stocking guide may help improve survival 
during prolonged drought. 

Within mixed-conifer forest types (those with multiple tree 
species) there is more flexibility when conducting density 
management treatments for mitigating drought-related damage 
and mortality. This is accomplished by favoring (retaining) more 
drought-tolerant species such as ponderosa pine, lodgepole pine, 
and Douglas-fir, while removing less drought-tolerant species. Transpiration – Water movement from roots to leaves.

Water travels 
through plant

TRANSPIRATION

Water evaporates 
from leaf surface

Water absorbed 
by roots

Tree Drought Tolerance 
1 = high tolerance, 5 = low tolerance 

Western juniper 1

Ponderosa pine 1

Lodgepole pine 2

Incense-cedar 2

Douglas-fir (inland) 2

Western larch 3

Western white pine 3

Sugar pine 3

Grand/white fir 3

Black cottonwood 4

Quaking aspen 4

Engelmann spruce 5

Subalpine fir 5

Mountain hemlock 5

Whitebark pine 5
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Drought Stress 
Mitigation Summary
1. Select native and local 

species that are appropriate 
for site and soil conditions. 

2. Thin stands during normal 
years (if possible) to an 
appropriate stocking level 
based on forest type, site 
productivity (i.e., site index), 
and tree size(s). 

3. Favor drought-tolerant 
species in mixed-conifer 
forests.

4. Control competing 
vegetation (especially 
grasses) that compete for 
soil moisture in young, 
planted stands. 

5. Remove dying trees, if 
frequent, in order to prevent 
insect infestation and 
outbreaks.

6. Avoid mechanical damage 
and soil compaction around 
tree root zones (from 
vehicles, grazing animals, 
equipment, etc. – especially 
during periods when the soil 
is wet). 

7. For landscape trees, irrigate 
slowly and over long 
durations during dry weather 
and/or apply mulch to retain 
soil moisture.

8. Do not fertilize during 
droughts. Fertilization 
stimulates foliage 
production and can increase 
water requirements. 

Source: Oregon Department  
of Forestry

Make sure to select leave trees with healthy, full crowns, with no indication 
of damage or stress, as these are good indicators of high vigor.

In young, planted stands, particularly at the seedling and sapling stage, 
competing vegetation may compound moisture stress. Controlling 
competing vegetation (e.g., grasses, forbs, shrubs, or other tree species) 
can help reduce moisture stress and improve the survival of the desired 
tree species within a stand. Hand or mechanical treatment can be effective 
methods of controlling competing vegetation, while also reducing understory 
fuel loads. Around seedlings, removing all competing vegetation (especially 
grasses) within a two-foot radius is highly effective at reducing moisture 
stress-related mortality. Additionally, when planting seedlings it is important 
to select native and local species from seed sources adapted to the specific 
site and soil conditions. Planting seedlings from beyond their native range 
increases risk of drought damage. 

Try not to act too quickly if you feel your trees are declining due to drought 
stress. They are in a delicate balancing act and shedding needles or leaves 
may be one coping mechanism they are exhibiting to ensure their own 
survival. The ultimate test of whether a stressed tree will recover comes 
in the following spring. In the meantime, reduce any additional, external 
stressors by not pruning or harvesting nearby, and consider adding some 
supplemental water if the tree in question is of high value in your home 
landscape.

These past several years have been exceptionally dry, and drought-related 
stress has resulted in mortality of trees across eastern Oregon, particularly 
in drought-intolerant species. Proactive management that maintains tree 
health and vigor is the most important approach for mitigating damage that 
results from drought. If you are concerned about the impacts of drought on 
your forest, contact your local Extension Forester, ODF Stewardship Forester, 

Stocking levels (dashed lines) change over time as trees grow. Periodic thinning can reduce stocking 
to be maintained within the “well stocked” zone; Credit: Manual 12.
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Overstock

Well Stocked
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Thinning
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or local forestry consultant for an 
assessment of your forest conditions 
and potential solutions that address 
your specific management objectives. 

RESOURCES 
U.S. Drought Monitor | Oregon

https://droughtmonitor.unl.edu/
CurrentMap/StateDroughtMonitor.
aspx?OR

Why is my tree dying? | Washington 
Department of Natural Resources

https://www.dnr.wa.gov/publications/
rp_drought_stress_fctsht.pdf?hkhyxx

Drought Stress in Conifers | Oregon 
Department of Forestry

www.oregon.gov/ODF/Documents/
ForestBenefits/Drought.pdf

Potential Drought Impacts in the 
Pacific Northwest | US Forest Service

https://www.fs.usda.gov/sites/default/
files/r6-droughtfactsheet.pdf

Become an Oregon Season Tracker: 
https://extension.oregonstate.edu/ost

Did the new Extension Fire Team 
anticipate a wild start to the fire 
season for their first year? Not 
really, but this gives us a chance 
to learn the most pressing needs 
of our communities. Klamath 
and Lake Counties are not only 
experiencing a historic drought but 
are also facing multiple human and 
lightning-caused fire starts. As of 
writing this update, the Bootleg 
fire continues to grow. Over 150 
fires have occurred in the area 
this year, though most of them 
you would not have heard about 
as they were kept small and put 
out during initial attack. Most of 
the acres burned so far have been 
on private lands. This is a good 
reminder to work on your individual and community fire preparedness. 
Due to fire season restrictions now in place, work on defensible space 
should be put off until fall. It’s never too late to work on evacuation 
preparedness! Make sure you are registered for emergency notifications 
on the Klamath or Lake County websites. Build a 72-hour “go-bag” of 
essentials should you lose power or need to quickly leave your home. Keep 
a list of emergency contacts and know your best evacuation routes. More 
information on fire preparedness will be available at the Klamath County 
Fair’s Fire Prevention COOP and Extension booths. 

More good work is going on around the area! The Lake County Umbrella 
Watershed Council has a few active restoration grants going. Updates 
on their accomplishments include: 238 acres of fuel cutting and piling by 
two landowners and 643 acres of pile burning by four landowners on the 
North Warner Forest Health Project (Phase II); 572 acres of fuel cutting 
and piling by nine landowners on the Lake County All Lands Restoration 
Initiative; prescribed burning field tour of Forest Service projects; 
landowner prescribed fire workshop with live burn and four landowners; 
photo-monitoring of seeding on three properties affected by last year’s 
Brattain Wildfire; and mapping and inventory of roads and potential 
wildfire control lines for the High Desert Rangeland Fire Protection 
Association’s Summer Lake Community Wildfire Pre-Plan. 

KLAMATH AND LAKE 
COUNTIES NEWS
Ariel Cowan, Regional fire specialist

Do you suspect that 
your trees were 
impacted by the June 
heat wave? 
Please take this survey to help 
scientists map and analyze the 
effects! https://survey123.arcgis.
com/share/b66ce6bd76144f-
4d91a000d61396554f

View observations from this 
survey on this map: https://uni-
versityofne.maps.arcgis.com/
apps/MapSeries/37aa23eced3c-
421484690730c5896ac5

Overnight initial attack on a fire in Central 
Oregon. Photo: Ariel Cowan.

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?OR
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?OR
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?OR
https://www.dnr.wa.gov/publications/rp_drought_stress_fctsht.pdf?hkhyxx
https://www.dnr.wa.gov/publications/rp_drought_stress_fctsht.pdf?hkhyxx
https://www.oregon.gov/ODF/Documents/ForestBenefits/Drought.pdf
https://www.oregon.gov/ODF/Documents/ForestBenefits/Drought.pdf
https://www.fs.usda.gov/sites/default/files/r6-droughtfactsheet.pdf
https://www.fs.usda.gov/sites/default/files/r6-droughtfactsheet.pdf
https://extension.oregonstate.edu/ost
https://survey123.arcgis.com/share/b66ce6bd76144f4d91a000d61396554f
https://survey123.arcgis.com/share/b66ce6bd76144f4d91a000d61396554f
https://survey123.arcgis.com/share/b66ce6bd76144f4d91a000d61396554f
https://universityofne.maps.arcgis.com/apps/MapSeries/index.html?appid=37aa23eced3c421484690730c5896
https://universityofne.maps.arcgis.com/apps/MapSeries/index.html?appid=37aa23eced3c421484690730c5896
https://universityofne.maps.arcgis.com/apps/MapSeries/index.html?appid=37aa23eced3c421484690730c5896
https://universityofne.maps.arcgis.com/apps/MapSeries/index.html?appid=37aa23eced3c421484690730c5896
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Our previous articles have illustrated the nature and 
implications of our current drought. The logical next 
questions are where are we headed and what are the 
implications for biodiversity and dry-side ecosystem 
health into the future? Most climate models indicate 
that many areas in Central/Eastern Oregon will 
experience little change in precipitation amount, but 
with less persistent snow pack and earlier snow melt, 
less growing-season rain, and warming of year-round 
weather, especially during winter. Hydrologically, streams 
are predicted to have higher peak flows in the spring 
and lower base flows during the summer. Indeed, many 
reservoirs and natural water bodies are already running 
dry. For upland systems, the combination of drought 
and increased summer temperatures has already put 
many plant and animal species at the edges of their 
drought-tolerance limitations. As highlighted in the 
previous articles, this has major implications for forest 
and rangeland health, especially given that these systems 
have shifted towards greater abundance of fire-intolerant 
species such as true fir and juniper, the former also being 
drought-intolerant.

We can expect that future droughts and associated 
disturbances will have major implications for not only 
forests and range plants, but the fisheries and wildlife of 
our region. There is still much we can do to help bolster 
the adaptability of dry-side ecosystems in the face of these 
changes, but we must first understand how drought and 
heat waves affect biodiversity and ecosystem functioning 
to better inform future management strategies.

Drought Implications 
for Biodiversity
Seeking resilience in uncertain times

The most common scientific consensus is that 
drought-tolerant trees and understory vegetation 
will shift towards higher elevations, with the loss of 
moisture-limited plants in many already-dry zones. 
Wildlife that specialize on particular vegetation types 
and microclimates, or which have low physiological 
tolerances to drought and heat, will become scarcer, while 
many generalist species will shift their ranges as their 
associated habitat resources also shift.

For many wildlife, it won’t necessarily be the effects 
of drought alone that cause population declines, but 
compounding factors including alteration of natural 
disturbance regimes and habitat loss. Fragmentation 
of upland and bottomland habitats from human 
development, forest encroachment into wetland/
meadow/grassland systems, and heightened forest 
density from fire suppression have isolated a number 
of plant and animal populations. These altered habitat 
conditions leave many populations more vulnerable when 
drought and associated disturbances lead to the loss of 
remaining habitat patches. See Wildlife story on pg 14.

Given these dire predictions, there is still considerable 
uncertainty about what changes will occur into the future, 
especially given the unpredictable nature of a warming 
climate. In addressing the future impacts of drought, 
heatwaves, and increasingly intensive disturbances for 
dry-side ecosystems, we may not be able to take species-
centered nor reactive approaches due to the high-level of 
associated uncertainty. Focus should therefore be placed 
on understanding how ecosystems assembled in the face 

By Thomas Stokely, Extension Forester in Warm Springs, Crook, Deschutes, and Jefferson Counties
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of historic drought and disturbance, and what components 
of those ecosystems promote resistance and resilience in 
the face of environmental changes.

The key concept of resilience was brought up in the 
introductory article regarding ways that species bounce 
back following drought or disturbance, but we must also 
consider the adaptability of species and ecosystems 
in the face of change. Many consider active ecological 
restoration via selective thinning, prescribed burning, 
and hydrological re-engineering necessary to nudge 
ecosystems to a state where the collapse of biotic 
communities is buffered by the richness of species (greater 
number of species as an insurance strategy) and the 
conservation of functionally-important species (those that 
serve as critical habitat resources for a variety of species, 
and with a wide range of environmental tolerances). 
Identifying areas that may serve as microclimate refugia 
for drought-intolerant species offers the potential to focus 
conservation efforts in areas where they are most likely 
to succeed, allowing species to adapt gradually to change. 
Nonetheless, monitoring, management of areas most 
susceptible to drought, and increasing the connectivity 
among bottomland and upland habitat types will remain 
critical for allowing species to move throughout the 
landscape as environmental conditions change. The most 
crucial method for addressing a droughty-future will be to 
work collaboratively to connect landowners and resources 
for identifying and implementing congruent strategies at 
landscape and regional scales, as the changes we face are 
not subject to geo-political boundaries. 

Snow residence (days/year)

Projected change in summer stream flows

0 1206030 90

1975-2005 2080

Landscape/regional scales: collaborative research 
and information sharing regarding the vulnerability of 
species and habitats; develop and adapt easily-replicated 
monitoring protocols; increase pace and scale of cross-
boundary fuels reductions and prescribed burning; 
identify and prioritize treatments in areas of greatest risk 
for drought impacts and stand-replacing disturbances, 
while identifying potential refugia and corridors to 
facilitate animal movements across landscapes. 

Local/stand scales: increase tree vigor via thinning and 
prescribed fire and select for drought-tolerant species 
and genetics; protect and enhance drought/microclimate 

refugia; restore meadow openings and areas that serve 
to reduce rate of snowmelt at higher elevations; promote 
forest heterogeneity and diversity of flora and fauna. 

Watershed scales: increase summertime flows by 
reducing densities of water-exploitative trees; promote 
in-stream course wood to slow spring flows and increase 
water storage; restore and conserve riparian vegetation 
and increase in-stream shading; identify and protect 
cold-water refugia for sensitive aquatic species including 
salmon & steelhead; restore wetland systems and 
increase floodplain connectivity.

The following strategies to restore ecosystems in the face of drought and warming patterns have been identified by the 
US Forest Service’s “Potential Drought Impacts in the Pacific Northwest 2018”, “Climate Change Vulnerability in South-
Central Oregon” and the Oregon Department of Conservation’s “Oregon Conservation Strategy”.

The projected change in stream flow from 1977-2006 to 2080, indicating 
that many snow-fed streams will greatly decrease in summer flows in the 
East Cascades, parts of the Blue Mountains, and the Wallowa Mountains.

REFERENCES
https://www.conservationgateway.org/ConservationByGeography/
NorthAmerica/UnitedStates/oregon/science/Documents/PNW_CNS_
fact_sheet_Jan2016.pdf

https://www.oregonconservationstrategy.org/key-conservation-issue/
disruption-of-disturbance-regimes/

https://www.fs.usda.gov/sites/default/files/r6-droughtfactsheet.pdf
https://www.dfw.state.or.us/news/2021/06_June/060221.asp

https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/oregon/science
https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/oregon/science
https://www.conservationgateway.org/ConservationByGeography/NorthAmerica/UnitedStates/oregon/science
https://www.oregonconservationstrategy.org/key-conservation-issue/disruption-of-disturbance-regimes
https://www.oregonconservationstrategy.org/key-conservation-issue/disruption-of-disturbance-regimes
https://www.fs.usda.gov/sites/default/files/r6-droughtfactsheet.pdf https://www.dfw.state.or.us/news
https://www.fs.usda.gov/sites/default/files/r6-droughtfactsheet.pdf https://www.dfw.state.or.us/news
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Drought and Wildlife
By Thomas Stokely, Extension Forester in Warm Springs, Crook, Deschutes, and Jefferson Counties

What alterations in wildlife populations and presence 
can we expect from our region’s drought trends? Some 
drought and heat-intolerant wildlife will not only become 
absent from already-dry systems, but shift their ranges to 
higher elevations and latitudes as those systems become 
warmer and dryer. In fact, highly-mobile species like some 
migratory songbirds are already shifting their breeding 
ranges to higher elevations in many areas, which has 
implications for their populations due to the increasingly-
limited land area that can support them. White-bark pine 
and its associated habitat specialist, Clark’s nutcracker, 
are precautionary examples of species that are already 
limited to mountaintops. Alternatively, we can expect 
that some lowland species which are limited to moist 

patches may increase in population as moisture regimes 
shift from snow to rain in the mountains.

For snow-pack adapted species, like snowshoe hare, 
less snow pack in the spring leaves these mammals 
susceptible to predation as their coat change from 
winter white to summer brown lags behind snowmelt 
timing. Vegetation development is also mismatching 
with seasonal animal behaviors, leaving hibernating 
and migratory animals without important spring and 
summertime forages, and insectivorous animals with 
fewer insect prey. Even wide-ranging generalist species 
like deer and elk are susceptible to drought and heat, 
given declines in crucial summertime forage and inability 
to stay cool in open foraging habitats.

Many of our native fisheries will be increasingly 
susceptible to lower summer stream flows and higher 
stream temperatures. For wildlife that require open 
water sources, less summertime stream flow and wetland 
desiccation have major implications, especially for 
less-mobile species like amphibians that cannot readily 
travel to alternative water sources. Just like many of us 
felt attracted to water during the June heat wave, more 
and more species may be restricted to persistent water 
bodies during the summer, potentially increasing stress in 
these animals when they encounter greater numbers of 
recreating humans.

We can also expect that some species will benefit from 
the effects of drought and disturbance on ecosystems, 
including native species that shift their ranges towards 
more favorable conditions at higher elevations and 
latitudes but especially non-native invasive plants (e.g., 
cheatgrass, spotted knapweed) and animals (e.g., warm 
water fish species, insect pests). Due to heightened 
competition and predation, species range shifts and 
growing populations of invasive species put even greater 
pressure on native species that are already at their 
physiological tolerance thresholds. Therefore, the control 
of invasive species and human-assisted migration of 
non-native tree species remain central and controversial 
challenges to conservation efforts throughout the west.

Some drought and heat-intolerant wildlife like the snowshoe hare and Clark’s 
nutcracker are experiencing drastic changes to their habitats due to drought.



Right: Treatment monitoring is underway for CFLR project areas in 
northeastern Oregon. Photo: John Punches.
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REGIONAL RESTORATION  
OFF TO GREAT START
Restoration treatments associated with the Northern 
Blues Collaborative Forest Restoration (CFLR) Project are 
underway throughout the region, following last year’s 
successful grant application and award. Treatments 
include thinning of areas where public lands abut private 
or tribal lands, creating strategic fuel breaks throughout 
the Wallowa-Whitman and Umatilla National Forests, 
and increasing the resiliency of unique habitats and 
cultural resources. In the lead up to this field season 
Extension partnered with Wallowa Resources, The Nature 
Conservancy, and the USFS to develop a detailed yet 
pragmatic vegetation and fuels monitoring protocol so 
we can determine if treatments are having their intended 
effects. A three-person monitoring team is now working 
throughout the region (primarily installing pre-treatment 
plots), characterizing forest structure, understory 
conditions, and woody fuels. Our intent is to follow up 
soon after treatment and then again approximately five 
years after treatment to track changes.

While CFLR funding supports work on public (USFS) 
lands, lots of work is underway on private lands 
with funding assistance from the Natural Resources 
Conservation Service (NRCS) and various other grants. 
Current work is focused along the east face of the Elkhorn 
Mountains, in the Catherine Creek and Mount Emily 
areas in Union County, in the northern part of Umatilla 
County, and in several locations in Wallowa County. A 
new project is under consideration for the I-84 summit 
area in Umatilla County. Many of the partners that put 
together the CFLR proposal recently submitted a Joint 
Chief’s proposal (to the Chiefs of the USFS and NRCS) for 
expanded funding for work along the crest and flanks of 
Mount Emily. We’ve been told it’s the top-rated proposal 
for Oregon and are hopeful for a positive decision from 
the Chiefs. It would allow for expanded fuel reduction 
efforts on private lands and a continuous fire break along 
the summit of Mount Emily.

NORTHEAST OREGON NEWS
By John Punches, Extension Forester in Union, Umatilla, & Wallowa Counties

AIR QUALITY INFO OPTIONS
The sky is pretty smoky in northeastern Oregon! If you’d 
like to be better prepared for smoke events check out 
the Oregon Department of Environmental Quality’s 
interactive air quality ratings website at: https://oraqi.
deq.state.or.us/home/map. You can also sign up for a 
wide range of alerts at https://www.oregon.gov/deq/aq/
Pages/Air-Pollution-Advisories.aspx (see the “sign up” link 
about halfway down the page). Prefer an app? Search for 
OregonAir on your smart phone.

RECREATE CAREFULLY
Northeastern Oregon forests are already very dry and 
our fire season is definitely underway. (As we write, 
the Elbow Creek fire is expanding on both sides of the 
Grande Ronde River near Promise.) Before heading to the 
woods for camping or other activities check for National 
Forest fire restrictions or closures. Similar information for 
private lands is available from the Oregon Department of 
Forestry. Given the region’s dry conditions, expect that 
your favorite camping spot may be off limits, or that you 
many be restricted on use of motorized equipment or off-
road vehicles, etc. Carry fire tools and a fire extinguisher 
in your vehicle, avoid parking in areas with dry grass, and 
follow all rules regarding open fires.



Text “COFIRE” to 888-777 to receive wildfire 
and prescribed fire text alerts.

10507 N. McAlister, Room 9
La Grande OR 97850 
541-963-1010

WILDFIRE UPDATE
Wildfire season was announced quite early this year, 
and we’ve experienced over 500 fire starts, with many 
contained and some large fires burning through both 
range and forestlands. Each county in Central Oregon is 
either under extreme or exceptional drought, and with 
the early-summer heat waves wildfire professionals are 
urging community members and visitors to be vigilant 
about reducing the risk of wildfire ignitions. Until the 
end of the fire season, all non-gas camp or cooking 
fires (including charcoal) on the Deschutes and Ochoco 
National Forests, Crooked River National Grassland, 
and Bureau of Land Management lands are completely 
prohibited. Commercial and personal use woodcutting 
are also prohibited at this time and although many road 
systems are currently open, you are urged to avoid driving 
down densely-vegetated roads and parking on grassy 
areas which can ignite from hot vehicle undercarriages. 
Always be prepared and carry a shovel, 5-gallons of 
water and/or a fire extinguisher when travelling out in 
the woods. Pile/debris burning will remain prohibited on 
private lands until the end of the fire season. 

For more information on current wildfires and fire 
restrictions, visit www.centraloregonfire.org.

CENTRAL OREGON NEWS 
By Thomas Stokely, Extension Forester in Warm Springs, Crook, Deschutes, and Jefferson Counties

SHARED STEWARDSHIP IN CENTRAL OREGON
This past spring, the Central Oregon Forest Stewardship 
Foundation partnered with the Oregon Department 
of Forestry and federal partners (USFS, NRCS) to host 
a series of workshops focused on fostering Shared 
Stewardship among collaborative groups and natural 
resources professionals throughout Central Oregon. The 
vision of Shared Stewardship is to develop a collective 
framework for promoting healthy and resilient forest 
ecosystems, improving watersheds, fisheries and wildlife 
habitat, stimulating local economies and developing 
sustainable recreational opportunities. After four 
workshops and a field tour, working groups are now 
focused on developing a shared decision-making process 
for cross-boundary forest restoration, identifying and 
mapping human values for forests, developing effective 
and durable communications, and mapping shared 
restoration priorities across the landscape. 

If you or your organization are interested in learning 
more about the Shared Stewardship process, visit http://
cofsf.org/workshops/shared-stewardship/ or contact me: 
thomas.stokely@oregonstate.edu.

https://www.centraloregonfire.org/
http://cofsf.org/workshops/shared-stewardship/
http://cofsf.org/workshops/shared-stewardship/
mailto:thomas.stokely%40oregonstate.edu?subject=Shared%20Stewardship

