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Climate Background: 

Southern Oregon, like Northern California, experiences an unusual climate. Most regions of the planet 

receive precipitation either throughout the year or predominantly during the summer. Those few 

locations experiencing a Mediterranean climate, however, receive their rainfall predominantly during 

the winter. These winter wet / summer dry locations are therefore subjected to dry conditions during 

the late summer and fall when plant growth should be at its optimum. This climate naturally induces low 

soil moisture and dehydrated vegetation in late summer. Consequently, such regions are also fire prone 

and the vegetation becomes fire adapted and is fire dependent. This is exactly the climate that we enjoy 

in Southern Oregon. Much as we might find the smoke that is produced by these fires uncomfortable 

and un healthy, fire is a critical component of the system.  Even if we were able to suppress or 

extinguish all fire, a highly unlikely prospect, in so doing we would destroy our forests. . 

During recent historical times, like the rest of the state, nation, and planet, we have been experiencing a 

series of climate trends resulting from global warming. Besides the inevitable rising temperature, we 

have experienced an increase in the number of frost-free and freeze-free days, along with a reduction in 

high elevation snowfall as precipitation falls at lower elevations in the form of rain rather than higher in 

the form of snowfall. The main consequence of this is that the snowmelt historically providing stream 

flow and soil moisture during late summer and fall is diminishing.  This rising temperature / reducing 

snowfall combination induces abnormally dry conditions and even drought during late summer and fall. 

Precipitation is also tending to fall on fewer heavy-downpour days which stimulate floods, soil erosion, 

and landslides, rather than falling as the gentler extended rainfall bouts that replenish soil moisture. 

Spring warming is also inducing earlier snowmelt such that the now diminished snowpack is eliminated 

even earlier in the season and later stream flow is decreasing.  

Regional projections based on the so-called Business as Usual (BAU) models that assume the current 

patterns of accelerating fossil fuel use and accelerating consequent greenhouse gas emissions continue, 

suggest these trends will also all continue. Thus, according to the BAU assumptions, by the end of the 

century our region will likely experience annual average temperatures that are some 5°C (9°F) higher 

than those we experienced during the latter half of the last century. With summers warming the most, 

we will experience many more really hot days (those both over 95°F and 100°F) during that season. The 

trends towards decreasing snowfall - and thus decreasing snow water equivalent and soil moisture are 

also likely to become more severe.  

As discussed later, these trends have potentially profound consequences for our forests. 
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Climate and Our Current forests: 

To set the scene for the following discussion, I offer a simplified view of the forests in Southern Oregon. 

These can be divided very broadly into two kinds: Dry and Moist forests (Table 1). 

While specific tree association are more complicated and vary by slope, aspect, local moisture, and 

elevation effects, for example, the two forest types are characterized by the species listed. 

Table 1.  Southern Oregon’s most common Dry and Moist forest species.  Modified from Franklin and 

Johnson (2012) 

 

 

 

 

 

 

 

In this region the forest types are largely arrayed as in Figure 1: The dashed blue line represents the 

Pacific Crest Trail though moist north slopes and riparian areas will support moisture dependent 

associations while South, West and East-facing slopes will support dryer associations. 

The Rogue Valley is mostly dry forest, with moist forest of differing composition at higher elevations, 

further north, but with others also towards the coast. 

The distribution of major natural systems (biomes) across the planet has been charted in relation to 

temperature and precipitation (Figure 2), the two primary climatic determinants of conditions that 

enable biome existence. 

Dry Forests Moist Forests 

Ponderosa pine Western hemlock 

Oregon white oak Sitka spruce 

California black oak Western redcedar 

Douglas fir Pacific silver fir 

Jeffrey pine Mountain hemlock 

Dry grand fir plant association group Subalpine fir / Engelmann spruce 

Dry white fir plant association group Tanoak 

Pacific madrone Moist grand fir plan association group 

Incense cedar Moist white fir plant association group 

Figure 1. Dry and Moist Forest locations in Southern Oregon, from Franklin & Johnson (2012) 
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Those of us living on the Rogue Valley floor enjoy, on average, some 53.5 cm precipitation and 11.5°C 

temperature, - so we live essentially in a woodland/shrubland/grassland system. The oak-pine woodland 

around Emigrant Lake probably represents this vegetation type as well as anywhere. 

 

The key message in this chart is that climatic changes of just a few degrees can create a climate where 

biomes that currently exist can no longer survive. This is especially the case for those communities at 

the edge of their tolerance range for these climatic variables. As we induce substantial shifts in the 

climate (especially temperature since precipitation trends are projected as pretty flat in the Rogue 

Valley - just more variable between wet and dry years), it is inevitable that the natural biomes across the 

state, nation, and planet will be threatened. Global temperature projections that are anticipated if we 

follow the BAU future will be devastating to natural systems across the planet and here at home.  

However, it is critical to understand that just because climate changes, we cannot assume biomes will 

exhibit a commensurate range shift.  This is because the rate at which biomes can shift geographically to 

follow climate changes is a function of the dispersal capacity of propagules (seeds). For some species, 

this capacity is limited; pine cones, for example, do not travel far from the parent tree. Thus, neither do 

the seeds. While substantial distance can be covered over thousands of years, the rate at which climate 

is currently changing will probably exceed the capacity of most biomes to exhibit appropriate range 

adjustment. Add to this problem the fact that human activities (farms, roads, and urbanization 

Temperate 

coniferous  
forest 

Figure 2. Distribution of world biomes, modified from Whitaker 1979 

Temperate 

coniferous 

forest 
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infrastructure) serve as barriers to the free spread of plant species, and it becomes clear that the idea of 

biomes easily shifting (upslope - when they run out of real estate anyway, or towards the poles) to keep 

up with changing climate is, at best, optimistic but realistically, most likely pure fantasy. 

Climate and Our Forest History: Not surprisingly, as we (planetarily speaking) emerged from the depths 

of the last Ice Age 20,000 years ago, 

climates shifted - as did biomes. 

Indeed, many Southern Oregon tree 

species occupied climatic refugia to 

the south and only slowly arrived in 

our area as the region warmed. 

Figures 3 - 5 indicate what was here 

during historic periods, plus where, 

and when (for example) Douglas fir 

arrived. 

Notice that among the most common 

tree species of the region currently - 

Douglas fir - is a latecomer, only 

arriving some 10,000 -12,000 years 

ago as climate shifted sufficiently to 

support it. 

Climate and Our Forest Future: 

Explorations of our future forests 

have involved two kinds of analyses: 

one looks at how entire communities 

(plant associations) might respond to 

future conditions, while the other 

looks at individual species under likely 

future conditions.  In this discussion, I 

will employ the Business as Usual 

future climatic scenario since current 

trends most closely follow this 

trajectory. 

Studies examining entire communities 

suggest substantial future shifts in the 

climate to the detriment of many of 

Oregon’s vegetation communities. 

Analyses at the OSU Forest Research 

Lab compared future conditions to 

the late 20th century pattern (Figure 

4).  These suggest that high elevation spruce - fir - hemlock associations could be completely eliminated 

from Oregon by 2100 (Figure 5 according to the Australian CSIRO climate projections) or simply reduced 

(Figure 6, British HADCRUT projections). By the same time, Douglas fir associations occupying much of 

Figure 3.  Historic Distribution of Tree Species in Southern 

Oregon, Sea & Whitlock 1995 
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the western slopes of the Cascades across to the coastal range, would be considerably reduced (Figure 5 

and 6). Meanwhile, conditions favorable to Ponderosa pine associations, shrublands, and grasslands 

could expand. Similar trends are expected in the Rogue Valley, with a possible expansion of conditions 

that support oak-pine woodlands.  

Figure 5 Projected Vegetation associations of Oregon by 2100 according to the CSIRO model, 

Dello & Mote 2010 

Figure 6 Projected Vegetation associations of Oregon by 2100 according to the HADCRUT model, 

Dello & Mote 2010 

Figure 4 Historical Vegetation associations of Oregon 1961-1990, Dello & Mote 2010 
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Meanwhile, studies of the climate envelope projections (Rehfeldt et al. 2006) individual tree species 

suggest some parallel and some different future possibilities (Figures 7 - 10). The expectation for 

Douglas fir (Figure 7) is that viability will be substantially compromised, both in this region (right.) and 

elsewhere in Oregon (left). Meanwhile, conditions supporting Ponderosa pine (Figure 8) are expected to 

decrease considerably, as are those for Lodgepole pine, Sitka spruce and Western hemlock (Figure 9). 

Interestingly, by the end of the century, Oregon is likely to be outside the climatic range for Lodgepole  

Figure 7.  Projected distribution of Douglas fir through this century 

Figure 8.  Projected distribution of Ponderosa pine through this century 
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Figure 9. Projected distribution of lodgepole pine, Sitka spruce, and Western hemlock pine through  

this century 

Figure 10.  Projected distribution of Oregon white oak through this century 
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pine, an important commercial species in some parts of the state, though not the SW.  Meanwhile even 

optimal conditions for White oak (Figure 10) are expected to decrease though sub-optimal conditions 

might expand  

The critical message is that we don’t know exactly what will befall our tree species and tree associations 

as climate change occurs, but undoubtedly, with a Business as Usual future, some will be profoundly 

compromised to the point of elimination from our region and state. It is disturbing that while the federal 

and state agencies (USFS, BLM, ODF) seem to appreciate the dilemma, many politicians and the 

commercial forestry industry seem not to understand the crisis that faces our forests absent profound 

greenhouse gas emissions reductions.  

Climate and Western Wildfire Trends:  

Wildfire intensity refers to the heat production of a fire, while severity refers to the damage imposed on 

the ecosystem. While low intensity fires are usually low severity, high intensity crown fires (for 

example), may be low severity and have little impact on soil structure.  

The history of the region in terms of fire presents an interesting picture. Prior to our imposition of fire 

suppression during the early - mid decades of the last century, the fire return interval (FRI) throughout 

the dry forests of the Rogue Valley was short, ranging around a median of 8 - 10 years (Figure 11, 

Fire Return Interval in Rogue Basin 

(1649 - 1930) 

Figure 11.  Fire Return Intervals in the Rogue Basin prior to fire suppression, Metlen & Borgias 

2016 
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Metlen & Borgias 2016; Metlen et al. 2018). These tended to be low intensity, low severity - often 

ground - fires. Importantly, all other things being equal, an 8-year FRI means that approximately 1/8 (= 

12.5%) of the area burned every year. Since all other things are often not equal, and fires can occur 

where they have recently occurred,  this results in an over-estimate of area burned. By comparison, the 

proportion of the Siskiyou NF that burned in 2017 was 14.5% - not much different from the pre-

suppression years. While many local residents perceived 2017 and 2018 to be a horrendous fire years 

(because memories don’t extend back to the early 20th Century) it was probably right in line with the 

region’s pre-suppression experiences, though the fires back then may have been more ground and 

grassland fires rather than canopy fires and thus probably less smoky.  

Historically, the lowland dry forests burned frequently (as above) with low intensity, low severity fires 

while the upland moist forests tended to burn infrequently but with higher intensity and severity fires. 

However, this does not suggest that mixed severity fires have been ecologically unimportant. Indeed, 

chaparral forests may have a different historic experience, with more frequent high intensity fires 

(Halsey & Syphard, 2015). 

When fires occur, they 

tend not to impose the 

kind of damage (severity) 

that many of us think. Even 

what we judge to be ‘bad’ 
fires, such as we 

experienced in 2017, are 

probably exactly what this 

fire-prone, fire adapted 

fire-dependent dry forest 

system needs to maintain 

its health. It’s only high 
severity fires that cause 

much serious ongoing 

ecological damage to 

forests, yet only about 7% 

of the Chetco fire, for 

example, was high severity. 

This means relatively little 

real damage was done 

across the forest. Indeed, 

even the apparently 

serious fires last year in the 

Napa and Sonoma Valleys 

were very patchy, with 

much of the forest 

untouched and much of 

the rest only experiencing 

low severity damage. 

Figure 12.  Western wildfire trends since the 1970s; Climate Central 

2015 
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Discussion of trends in western forest fires (e.g. Climate Central 2015) frequently focus on the period 

since the 1970s. Such analyses (Figure 12) certainly suggest increases in both acres burned and number 

of large fires (over 1,000 acres). So, at first glance, it appears that fire risk is increasing dramatically. This 

pattern is used by many area residents as a reason for blaming fires on environmentalists, spotted owl 

protection, regulations limiting logging, and the ineptitude of the agencies. 

By contrast, when we look back before the 1970s and then even further back before fire suppression, 

we find a different picture emerges (Figure 13). In the early decades of the 20th century, acreage burned 

was often large compared to today possibly with smoky summers the rule rather than the exception.  

Meanwhile, fire initiations exhibit no discernable trend.  There is a suggestion that the correlation 

between this is trend and the Pacific Decadal Oscillation with a warm phase in the early years of the 

century followed 

by a cool phase 

between the 

1940s and 1980s 

and a subsequent 

warm phase 

explains the 

pattern in area 

burned (Dong and 

Dai 2015) though 

the most recent 

PDO trend should 

be inducing a 

reduction in risk.  

Then again, if we 

look back 3,000 

years (Figure 14), 

biomass burning 

Figure 13 Oregon Department of Forestry Fire Historic Date 1911 - 2017; modified from  ODF 2017  

Figure 14. Western Wildfire trends over 30,000 years; Marlon et al. 2012 
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seems currently to be relatively very low (100-year rolling average as a gray line, while the red line is 

200-year rolling average). Indeed, recent biomass losses from wildfire appear lower than at any time in 

the last 3,000 years.  Meanwhile, when we assess the expected biomass burning we should be 

experiencing now given current climate trends (dotted black line Figure 15), we find that we are 

experiencing a substantial fire deficit. Because of global warming and climate change, we should be 

experiencing more extensive biomass burning, but fire suppression been successful at preventing it. 

Figure 15. Relating climate trends to biomass burning suggests a current fire deficit; Marlon et al. 

2012 

Figure 16. High wildfire frequency correlates with temperature and early spring snowmelt; 

Westerling et al. 2006 
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A major reason for the fire deficit suggested in Figure 15 is that climate has been demonstrated as the 

strongest predictor of wildfire frequency. Studies seeking the major factors predicting fire season 

indicate that temperature and date of spring snowmelt are the major factors (Figure 16).   

In addition, as global warming has advanced since the 1970s, so the length of the western wildfire 

seasons has extended by some two and a half months (Figure 17). 

One consequence of fire suppression is an increase in tree seedling density and the invasion of species 

(Douglas fir, White fir for example) that are shade tolerant (can grown in the understory) and less fire 

resistant (are eliminated with frequent fires).  This potentially increases the fuel density near the ground 

allowing ground fires to climb into the canopy (also-called ‘ladder fuel’).  

While this fuel density increase due to fire suppression is probably implicated, global warming and its 

climate change consequences seems to be the major factor inducing increased wildfire risk. Until we 

address these trends, our efforts to address increasing wildfire risk will likely be unproductive.  

Figure 17.  The number of days - vertical axis -from first fire report to last fire extinguished. (red 

represents number of days from first to last fire of the season; black is time to extinguish the last 

fire), Westerling et al. 2006 

Figure 18. Projected forest area burned with a temperature increase of just 2.2°F above late 

20th Century conditions; Mote et al. 2014. 
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Given the above discussion, it is probably unsurprising that projections for area burned through the 

coming decades are dire (Figure 18).  This suggests that with even a small temperature increase, the 

area burned will increase dramatically. An increase of 400 - 500% means burning of 500 - 600% of 

current area. 

During a 2017 fire season review forum, then Klamath-Siskiyou National Forest Supervisor Rob 

MacWhorter acknowledged that we will not reduce wildfire risk through a one-size-fits-all approach: not 

logging, nor letting fires burn, not thinning, nor fire suppression alone will be sufficient. He added the 

valuable caution that we need to recognize this as a complex problem for which simple solutions are 

inadequate.  

Oregon Forests and Carbon Sequestration: 

A critical factor to consider in relation to our Pacific Northwest forests is their ability to store and then 

sequester carbon and thus reduce atmospheric carbon dioxide and thus counter GHG emissions.  

I start from global carbon flux data which indicates where the carbon is stored, and where the flux 

occurs (Figure 19). Currently we are at about 400 ppm carbon dioxide in the atmosphere, which 

amounts to some 800 Gigatons of Carbon. Meanwhile, our oceans combined contain some 38,000 GT, 

Fossil Fuel Reserves 10,000GT, Soils 2,300 GT, and Vegetation 550 GT.  In terms of the flux, oceans 

absorb about 2 GT more than they release. Meanwhile, plant photosynthesis consumes 3 GT more than 

is lost from biomass through respiration and the decay of detritus (dead organic matter). Thus, without 

human intervention, the atmosphere would be losing about 5 Gt annually.  However, as a result of 

human activity, largely burning fossil fuels but including land use change, 9 GT are released, for a net 

addition to the atmosphere of 4 GT annually. Absent the human factor, the cycle suggests slightly more 

Figure 19.  The Carbon Cycle indicating storage compartments and flux; Riebeck 2011 
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Carbon would be trapped from the atmosphere than released into it. Although the current excess 

represents but one percent of the overall flux of about 400 GT, this imbalance increases atmospheric 

greenhouse gas concentration and thus contributes to global warming. 

Certainly, at just 0.5% of the current atmospheric C, this addition isn’t much. However, since 

atmospheric carbon, as carbon dioxide, can exist centuries in the atmosphere before being removed, 

this concentration increases annually. Hence, we understand there has been increasing concentration of 

carbon dioxide in the atmosphere, which has increased from about 285 ppm prior to the industrial 

revolution (in the 1750s) to over 400 ppm today. 

In terms of the vegetative biomes across the planet (Figure 20), it is worth considering which store the 

most carbon. These data are presented in Table 2.  

Figure 20.  Global Biome distribution, NASA 2010 

Table 2.  The distribution of Carbon among the major biomes; NASA 2010 
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Because of long-promoted conventional wisdom, our first thought is probably that the biome storing 

most carbon is the tropical rainforest. However, Table 2 indicates that such is not the case. In fact, the 

most effective system for 

storing carbon is the taiga or 

boreal coniferous forest. This 

is true both on an acre-for-

acre basis and also on a global 

basis. But, what is equally 

notable is where the carbon 

in these forests is stored. 

Note that the soils contribute 

substantially to the carbon 

storage capacity. If we just 

look at above-ground 

vegetation, the rainforest 

looks great, but when we 

include soils, the taiga wins, 

whether on a square 

kilometer basis or in terms of 

the overall total (559 GT to 

428 GT). The explanation is 

simple: in the tropics, warm 

temperature and moisture 

hasten decay. Thus, the soils don’t actually retain much carbon; it is processed through and back into 

the standing vegetation rapidly. Meanwhile, in cooler climes where the taiga is found, organic decay in 

soils is much slower so carbon builds up. U.S. forests are no different (Figure 21); more of the carbon is 

actually in the soil than in the above-ground vegetation. Note that this difference is very pronounced in 

our Pacific forests  

The Forestry Advisory 

Committee of the 

Oregon Global 

Warming Commission 

produced data 

demonstrating that for 

most of our forests 

(Table 3), more carbon 

is found in the soils 

than the standing 

vegetation (Mater 

2017, Law 2018). For 

Oregon forests, the 

only region where soils 

do not contain more 

Figure 21. Distribution of carbon between soil and above-ground 

biomass in U.S. forests; McKinley et al.2011. 

Table 3.  The distribution of Carbon among Oregon forests; Mater 2017. 
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Carbon is the western Cascades. In all other cases, soils contain more C than is present in the above-

ground live trees.  

Meanwhile, the carbon 

sequestration capacity in the 

above-ground biomass of 

Oregon’s southern forests (Figure 
22), reveals that the Western 

Cascades Douglas fir and coastal 

tanoak associations are among the 

highest while Ponderosa pine 

associations of the Eastern 

Cascades are much lower. Not 

surprisingly, rangeland is even 

lower. However, across the state, 

moist forests of the western 

Cascades serve as the best 

associations for carbon 

sequestration (Figure 23). 

  

 

Figure 23. Above-ground Carbon storage in Oregon vegetation 

(legend see Figure 22)  

Figure 22. Above-ground Carbon storage in SW Oregon forests 
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In its analyses of Oregon forest carbon flux, the aforementioned Forest Advisory Committee of the 

OGWC has produced estimates of annual Oregon forest carbon storage exchange. Their analysis 

(summarized in Figure 24) reveals that 88 million metric tons [MMT] of Carbon dioxide equivalent - 

though in the case of vegetation photosynthesis / respiration this is all carbon dioxide) are trapped by 

our forests annually in biomass (Mater 2017, Law 2018). Meanwhile, after losses due to harvest and 

death, which are compounded because tree harvest precludes future carbon sequestration by those 

trees, the result is net accumulation of 30 MMT.  Note also that emissions due to mortality (resulting 

from biomass decay) and harvesting (including the burning of slash and the emissions of mechanized 

equipment) contribute 23 MMT (26% of capture) and 35 MMT (40% of capture) respectively back to the 

atmosphere.  The comparison that is most valuable is between the carbon capture of our forests (at 30 

MMT), and the total in-boundary emissions (currently around 60 MMT). Thus, maintaining healthy 

Oregon forests is an extremely valuable strategy for mitigating Oregon greenhouse gas emissions.  The 

same OGWC presengtation also presented data on losses of carbon from forests due to wildfire, 

important since a primary concern often expressed is that wildfire results in huge carbon emissions into 

the atmosphere.  The evidence, however, suggests that this is not the case.  Indeed, the average losses 

from Oregon forest due to wildfire were recorded as between 2 and 4 MMT (2 - 4.5% of the net 

capture), which means wildfires, on average, are far less greenhouse gas negative than tree harvesting 

or natural mortality.  Even the severe Biscuit fire of 2002 was calculated as only resulting in about 6 

MMT (10%) of current emissions.  A moment of reflection upon where the carbon is stored in our 

forests (50% in the soil), and how patchy fires are, with very low percentages of high severity impacts, 

will explain the small effect of fire on carbon emissions. Interestingly, when wildfire consumes a tropical 

Figure 24.  Forest Advisory Committee of the Oregon Global Warming Commission data on forest 

carbon exchanges; Mater 2017 
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forest, where most of the carbon is in the vegetation, the carbon emissions consequences will likely be 

very different. 

An argument often presented to justify logging as an act of carbon sequestration is that the carbon is 

retained in the buildings where the harvested timber is used. However, this argument overlooks the 

process of timber harvest and processing. Thus, when trees are logged (Figure 25), on average less than 

55% is transmitted to the mill for processing. Subsequently, the amount lost due to mill processing 

reduces the retained C to 32% of the original. Furthermore, transportation emissions reduce the final 

stored percentage to just an effective 15% of the original.  Thus, very little C is actually stored in any 

construction project.  

 

 

 

 

 

   

 

 

 

 

 

 

This reduction in C through the process is then compounded by three related consequences: 

1) logged trees are prevented from further sequestration, and soil compaction etc. due to logging 

may depress the growth (Carbon sequestration capacity) of remaining trees, 

2) the half-life of an average American home is 80 years, after which much of the timber will be 

burned (with release of C to the atmosphere) or conveyed to landfill to decay.  

3) The slash left after logging serves as fuel that may promote the spread of fire once initiated. 

Of course, countering these arguments, we must acknowledge that harvested trees can be replaced 

(naturally or through planting) by seedlings that will, ultimately, sequester further carbon, though it will 

take many years for a seedling to reach the rate of sequestration of a mature tree. However, it’s also 

noteworthy that plantations are not natural forest supporting biodiversity and have also been 

demonstrated to serve as fire magnets; they tend to burn with higher intensity and severity than natural 

forests. Additionally, living trees have a natural lifespan, so ultimately trees left standing will die and 

decay, thus releasing much of their carbon into the atmosphere. Finally, it is important to recognize that 

compared to other construction materials, wood may be a less carbon-emission intensive product. The 

Figure 25. Carbon losses from harvesting and timber processing; Smith et al. 2006, 

Gower et al 2006 
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point is that evaluating the relative merits of timber for construction is not a simple process. Wood 

product, and/or cross-laminate timber, for example, may be a rational solution to the correlated 

problem of GHG emissions during concrete and steel processing so long as the forests from which they 

are extracted are managed for long term health and ecological sustainability.  

It is worth noting, parenthetically, that while Oregon forests have a huge capacity to sequester and store 

carbon, the 35 MMT of greenhouse gas emissions from tree harvest in the state makes this the greatest 

contributor to emissions, exceeding each of the Transportation and Electricity generation sectors.  

Climate and Managing Our Forests: 

When considering what constitutes a rational management strategy for SW Oregon forests, it must first 

be remembered that there is no one-size-fits-all solution. The simplistic concept of Dry versus Wet 

forests introduced initially omits the variability in vegetation associations that occur with slope, aspect, 

water availability, elevation, and local climatic variability so decisions regarding strategy should be made 

on a local basis.  

A second question that needs answering is whether one’s goal in forest management is to maximize 

harvest potential over the short term (century or so), or to achieve healthy, resilient forests in 

perpetuity. My focus is on the latter. But even then, the likely success of any actions we undertaken are 

colored by future climatic conditions. The concern is that, as global warming continues and climate 

chaos befalls us, we do not know whether tree species and tree associations currently evident and 

successful in the region will continue to be viable; probably many or most will not.  

Assuming that our goal is healthy resilient forests, where any timber harvest undertaken is an incidental 

result of healthy forest maintenance, there are very broadly two schools of thought. These are 

presented, in very simplistic and brief outline, in Table 4. 

 

 

 

Table 4.  Brief simplistic summary of two SW forest managed approaches 
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Note that both approaches start from similar premises in acknowledging the critical role fire plays in 

maintaining healthy forests and that fire suppression, in combination with the changing climate, has led 

to a substantial fire deficit though the emphasis placed on these two components differs. Both also seek 

to achieve healthy, resilient forests as an outcome. Strategy A incorporates the view that tree density 

historically (prior to fire suppression) was variable, with some locations exhibiting high density. This 

perspective implies that high tree density is not necessarily a problem. The pattern of historically greater 

area burned followed by reduced burning area is attributed primarily to the climate mediated impact of 

the Pacific Decadal Oscillation.  Strategy A then argues that the primary focus for fire management 

should be to reduce the risk to human dwellings and infrastructure.  This risk should be addressed by 

thinning only near these locations and by encouraging fire resistant construction and retro-fitting. In the 

broader uninhabited landscape, wildfires should be allowed to burn whenever possible though under 

management to reduce risk. Essential components of forest management in this strategy is fire resistant 

construction and defensible space, which means thinning forests mechanically with a focus on 

protecting human infrastructure (dwelling and other building) so these can be preserved when a fire 

occurs.  The argument is that this comprises a quick return to historical conditions of mixed- intensity 

and irregular fires when underbrush and understory are controlled naturally - as historically was the 

case. Healthy, resilient forests, it is argued, will be the outcome. 

Strategy B argues that fire suppression, particularly in the dryer forests, since the mid-20th Century has 

produced forests that are almost universally overly dense and this high density contributes fuel that 

allows fires that occur to reach high severity conditions compared to historically frequent but generally 

low intensity fires. The appropriate response to this, it is argued, is to undertake mechanical thinning of 

these dense forests, with a goal of returning them to density and composition conditions exhibited prior 

to fire-suppression. Once this has been achieved, fire can be re-introduced but under very controlled 

conditions and in low fire-risk seasons, when wildfire escape risk is low, so they do not become high 

intensity, high severity wildfires. The re-introduction of controlled fire should then enable their return to 

healthy and resiliency.  

Strategy B is essentially that which is imposed on the Ashland Watershed as the Ashland Forest 

Resiliency Project. This approach is probably more consistent with the prevailing view of western forest 

managers than Strategy A. 

There are, however, a couple of wrinkles:  

I) If global warming and climate change continue unabated, there becomes a serious question 

about whether either strategy can be successful, regardless of the justification for it. Thus, 

with a changing climate, it becomes unclear whether the recent forest will recover from the 

fire that strategy A anticipates. Thus, there are currently concerns that following the Biscuit 

fire, the Kalmiopsis may be recovering as a manzanita scrubland.  Strategy B, similarly 

assumes that tree species currently represented in the area will continue to be able to 

survive as global warming and climate chaos continue, though, in its defense, there is a 

tendency for the thinning tactic to target the more climatically sensitive Douglas fir and 

retain the resistant pine/oak species. However, studies of climate projections in relation to 

pine and oaks suggest that even these may be compromised by the changing climate within 

decades.  
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II) Though Douglas fir certainly entered the area some 10,000 - 12,000 years ago as the region 

warmed from the last glaciation, and is therefore a native to the area, the prevalence of 

Douglas fir on dry sites is probably substantially a result of fire suppression allowing its 

spread into stands where fire would have suppressed it.  Fire suppression has allowed this 

shade tolerant, fire intolerant species to grow in the understory of pine / oak woodlands 

and then overgrow and crowd out other species. This is the genesis of the ‘high fuel’ density 
problem that is so often discussed in relation to fire risk. Douglas fir, though probably 

present in smaller numbers previously, is probably a successful invasive species that has 

increased because of human management (fire suppression). This raises a question about 

whether conserving Douglas fir, is the best tactic.  

 

The conundrum is that, from a carbon sequestration perspective, Douglas fir seems to be much more 

effective than the oak/pine community at sequestering and mitigating the atmospheric carbon dioxide 

concentration.  However, Douglas fir may not last long in the system as climate changes, so carbon 

storage and atmospheric mitigation will necessarily involve those species that are most viable. 

There thus arises a possible conflict between healthy forests (which probably suggests that Douglas fir is 

not an ideal species to retain) and carbon sequestration, wherein Douglas fir is probably much better 

than Ponderosa pine. Of course, if the climate changes such that neither exhibits high viability in the 

region, we have a huge problem. This brings me back to a critical point: unless we address greenhouse 

gas emissions and global warming, we probably will not achieve healthy resilient carbon sequestering 

forests in SW Oregon.  

One conclusion that is evident is that we cannot solve the ‘fire and smoke problem’ by imposing 100% 

fire suppression, even if we could. We must accept the integral nature of fire in our forests and learn to 

live with it. This means we must understand what increases fire risk and what decreases fir risk and 

respond accordingly.  Contrary to a commonly argued case, logging does not necessarily reduce fire risk, 

and may actually enhance it by leaving fuel on the ground.  Similarly salvage logging (removing trees 

killed or damaged by fires) seems to enhance fire risk for the same reasons as above (i.e. increasing 

ground slash and fuel for fires), and replacing harvested trees (whether harvesting a native forest or a 

salvage logging a burned forest) by plantations actually serves to increase risk of a more severe fire if 

such is ignited.  

However, that does not answer the critical question of what IS the best general strategy. What it 

suggests to me is that we need to bring folks together who understand forest management issues, who 

understand the impacts on our forests of climate change, and who appreciate the role forests play in 

mitigating global warming. If we wish to maintain healthy, resilient forests, it seems to me these are the 

critical folks who should be at the table. What we need are strategies and tactics that allow us to 

reintroduce fire into the system.  Certainly, these should be controlled / prescribed fires conducted 

during the ’shoulder’ seasons when escaping fire is less likely.  The agencies also need the flexibility to 
decide, when a fire ignites, whether the best approach is to eliminate it, or to manage it so the fire can 

contribute to forest health enhancement.  

The Economic Conundrum:  
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I close with the related concern that underpins the interests of rural communities. Historically, the 

economy of rural communities has been dependent on logging while income to county coffers has been 

tied to logging output. As a result, rural communities are quite committed to the need to log our forests. 

As a consequence, there is a widespread view in rural regions that the problems facing our forests have 

been generated by the imposition of regulations to protect wildlife (e.g. spotted owl, marbled murrelet, 

red vole, fisher) that have reduced logging. The inference is that if only we were to open our forests to 

logging again, all our problems would be solved. While, from a human perspective, there is no doubt 

that such opinions need to be at the table, we should also recall that recreation and tourism are now 

huge sources of income in our rural areas (potentially greater than logging ever was), and excessive 

logging compromises this tourist-dependent economy as well as compromising the health and resilience 

of our forests.  

It is also worth noting that the Strategy B approach discussed above incorporates the option that trees 

destined for removal for restoration purposes may be commercially sold.  Such a component would not 

work if there were no commercial timber activity in the region.  
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