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Fires and Storms – Part 1, Rev c 

By John Benson 

October 2020 

1. Introduction 
This is a major rewrite of this paper. I updated this paper a little over a year ago, 
however the conditions leading to wildfires in the Western U.S. have changed radically 
this year, and a major rewrite is needed. Although some of the prior version will be 
reused, we will start by describing how conditions have changed. 

As I’m writing this, I’m unsure whether I will update or rewrite parts 2 and 3 of this paper 
anytime soon. The Part 2’s subject is hurricanes, and the last part’s subject is sea-level 
rise. Both are heavily influenced by climate change, as are wildfires. 

2. Changes 
2020 is, by far, the worst year for wild-fires in the Western U.S. This is in spite of a major 
step we took in California to mitigate this (covered in the second subsection below). 
Climate change has stepped to stage-center as the primary cause of wildfires. 

2.1. 2020 West Coast Wildfires 
There are several unique characteristics about this year’s wildfires. One is that they 
cover the whole west coast (California, Washington and Oregon) rather than being 
mainly California events. Although these areas are rather dry (see the map below), there 
have been years in the past decade where they have been dryer, especially California. 
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Another factor is the number and severity of the wildfires in the west coast states. See 
the chart below.1 

 

The following CAL FIRE Chart from September 10 shows the severity of this year’s fires 
in California. The red bars are 2020 wildfires. 

 

                                                 
1 Blacki Migliozzi, Scott Reinhard, Nadja Popovich, Tim Wallace and Allison McCann, New York Times, 

“Record Wildfires on the West Coast Are Capping a Disastrous Decade”, Sep 24, 2020, 
https://www.nytimes.com/interactive/2020/09/24/climate/fires-worst-year-california-oregon-washington.html  

https://www.nytimes.com/interactive/2020/09/24/climate/fires-worst-year-california-oregon-washington.html
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Also as of early October, when I’m writing this, the total acreage burned by wildfires in 
California has surpassed 4 Million, and the largest Wildfire (the August Complex) is over 
1 Million acres. The total acreage is more than twice the previous record (2018, 1.67 
million burned acres), and this season is not over. 

2.2. Major Mitigation 
In past years, California electric utilities were major sparkers of wildfires, with PG&E 
being the primary offender. With the resolution of PG&E’s bankruptcy early this summer, 
multiple actions were ordered in the settlement that should greatly reduce the number of 
wildfires sparked by this utility. As I complete this paper in early October, PG&E 
equipment is being investigated for sparking the Zogg Fire in Shasta County. This fire 
has killed four people and burned more than 56,000 acres.2 

The following are mitigating actions that came out of the bankruptcy resolution: 

 Restructuring the PG&E Board of Directors and Senior Management to greatly 
increase the influence of those directors and managers responsible for safety 
and risk-management. 

 Increased oversight of PG&E safety and risk management operations by the 
California Public Utilities Commission (CPUC), an Independent Safety Monitor 
and a federal court monitor. 

 Restructuring PG&E into regional operations that would give each region 
increased autonomy, leading to improved understanding of, and response to 
local conditions. Regional officers would report directly to the CEO and President 
of PG&E. 

 Adjust PG&E’s earnings based on its accomplishment of a relevant and 
reasonably achievable subset of Safety and Operational Metrics. 

 PG&E’s executive compensation structure will include safety incentives. 

 Failure to meet safety metrics would lead to a six-step process, with each step 
resulting in more CPUC Oversite of PG&E Operations. The final step could lead 
to revoking PG&E’s license to operate. 

 PG&E will continue to use public safety power shutoffs (PSPS) for years. To 
minimize impacts of these, they are reducing the number, duration and scope of 
these events, deploying emergency backup generation to selected locations, and 
will help develop of microgrids where PSPS continue to be needed. 

2.3. Old Threat 
These climate and demographic changes in California drive increased wildfire risk: 

 Increasing average summer and early autumn temperatures 

 Increasing dry high-wind events (see section 4 below) 

 Increasing population (especially retirees) in the areas most vulnerable to large, 
explosive wildfires (see section 4 below) 

 Resistance of the population in wildfire prone areas to controlled burns that can 
reduce fuels in chaparral areas described in section 4 below 

                                                 
2 Dale Kasler, The Sacramento Bee via MSN News, Oct 9, 2020, https://www.msn.com/en-us/news/us/pg-

e-under-investigation-for-causing-september-wildfire-that-killed-4-in-california/ar-BB19SHKT  

https://www.msn.com/en-us/news/us/pg-e-under-investigation-for-causing-september-wildfire-that-killed-4-in-california/ar-BB19SHKT
https://www.msn.com/en-us/news/us/pg-e-under-investigation-for-causing-september-wildfire-that-killed-4-in-california/ar-BB19SHKT
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In section 2.1 we reviewed information that clearly shows that wildfires are becoming 
more severe every year. And yet 2020 is exceptional. Each wildfire requires an ignition 
source, dry fuel (mainly brush and trees) and dry windy weather. We have done much 
this year to reduce the frequency of ignition by PG&E and other utilities, but the other 
factors have accelerated the number and severity of wildfires. The frightening aspect of 
2020 wildfires is that there was a new ignition source not seen before, as described in 
the next subsection. 

2.4. New Threat 
The following is from an earlier post.3 

Late in the week of Aug 9, a tropical storm rolled northward in the Eastern Pacific. Many 
Northeast Pacific tropical storms had followed this path before and all meet the same 
fate – death by cold water. The Pacific waters off of the coast of California are very cold. 
These waters are fed by the eastern quadrant of North Pacific Gyre which sweeps down 
from Alaskan waters. The water temperature as the storm approached the central 
California coast was in the range of 60°F. A tropical storm needs warm waters to 
survive, and there was little warmth here. Thus the Storm started dying. 

As the storm died it spun off huge amounts of humid air. There was a powerful high 
pressure area over the California-Nevada border and a low pressure area over the 
Northern California coast (see Aug 15 weather map below). They created a powerful 
wind-tunnel out of the southwest – where the dying tropical storm was. 

 

 

                                                 
3 “New Role for Regional Grid Managers”, Aug 18, 2020, https://energycentral.com/c/gr/new-role-

regional-grid-mangers  

https://energycentral.com/c/gr/new-role-regional-grid-mangers
https://energycentral.com/c/gr/new-role-regional-grid-mangers
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On Saturday night and Sunday morning the wind tunnel raked the San Francisco Bay 
Area, starting south of the Bay Area and slowly moving to the north. 

As of Saturday (Aug 15), the Bay Area was in the middle of a major heat wave. Where I 
live (Livermore), the daily high temperature had been well over 100°F for several days. 
As people that live in more humid areas know, when you mix very high heat with very 
high humidity, you get a very high probability of thunder storms. However thunder storms 
are very rare in the Bay Area (as are long periods of very high temperatures and very 
high humidity). 

Hundreds of lightning strikes were recorded, National Weather Service forecaster Drew 
Peterson said at 5 a.m. "We’re seeing nonstop continuous lightning across the Bay Area, 
…" he said. 

These lightning strikes started many of the major 2020 wildfires in California, including: 

Name Counties Acres* Containment* 

SCU Lightning Complex Santa Clara, Alameda, Contra 
Costa, San Joaquin and Stanislaus 

400,000 100% 

LNU Lightning Complex Napa, Sonoma, Lake, Yolo and 
Solano 

360,000 100% 

August Complex Mendocino, Humboldt, Trinity, 
Tehama, Glenn, Lake and Colusa 

1,000,020 67% 

River Fire Monterey 50,000 100% 

CZU Lightning Complex Santa Cruz and San Mateo 90,000 100% 

* As of October 10 

2.5. Oregon/California Wildfires & PacifiCorp 
Per this source,4 The causes of most of Oregon’s catastrophic wildfires that ignited on 
Labor Day are still under investigation, with official determinations yet to come. 

But anecdotal and eyewitness accounts suggest that several were started by electrical 
lines and equipment buffeted by the historic windstorm that whipped across the state for 
three days. 

Many residents of affected communities are asking why the lines weren’t deactivated 
before the winds, which were clearly forecast days in advance by the National Weather 
Service, along with red flag warnings noting the extreme fire danger. 

Oregon’s U.S. Senators Ron Wyden and Jeff Merkley wrote Friday to the chief of the 
U.S. Forest Service and the Oregon State Forester asking for an analysis of what role 
power lines played in the start or spread of the fires in the Santiam Canyon. 

If, in fact, power lines were the culprit in igniting the fires statewide, one utility could face 
enormous exposure: Portland-based Pacific Power and its parent company, PacifiCorp, 
which is owned by Warren Buffett’s Berkshire Hathaway conglomerate. 

                                                 
4 Ted Sickinger, The Oregonian via MSN Weather, “PacifiCorp could face substantial liability if downed 

power lines caused Oregon wildfires” Oct 5, 2020, https://www.msn.com/en-us/weather/topstories/pacificorp-

could-face-substantial-liability-if-downed-power-lines-caused-oregon-wildfires/ar-BB19IszF  

https://www.msn.com/en-us/weather/topstories/pacificorp-could-face-substantial-liability-if-downed-power-lines-caused-oregon-wildfires/ar-BB19IszF
https://www.msn.com/en-us/weather/topstories/pacificorp-could-face-substantial-liability-if-downed-power-lines-caused-oregon-wildfires/ar-BB19IszF
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Pacific Power was formed by a string of mergers that created a predominantly rural 
service territory spread throughout Oregon, but also in parts of Washington and Northern 
California. The utility operates local distribution systems and, in some cases, high 
voltage lines that run through the center of the fires in the Santiam Canyon along 
Oregon 22; the Archie Creek fire in the Umpqua National forest; the Slater fire that 
started in California and blew into Oregon; the Echo Mountain Complex near Lincoln 
City; the Almeda Fire in the Rogue Valley, and the South Obenchain fire that started 
east of Eagle Point. 

PacifiCorp declined to answer questions about individual fires and the potential 
involvement of its infrastructure. Drew Hanson, a spokesman, said “The Labor Day 
windstorm was far-reaching, impacting communities we serve throughout Oregon and 
into northern California.” 

The fires destroyed several thousand homes and structures and claimed nine lives in 
Oregon and another two in California. And if electrical lines are the cause, the resulting 
liability could be enormous. On top of the lives, homes, structures, livestock and 
belongings lost – that initial state estimates pin at $1 billion -- the Oregon Department of 
Forestry and federal agencies have likely spent hundreds of millions on fire suppression 
efforts, with far more to come in cleanup and restoration costs. 

Northwest utilities are only too aware of the $30 billion in liabilities that sent California’s 
largest electrical utility, Pacific Gas & Electric, into bankruptcy last year. Those claims 
stemmed from dozens of fires blamed on its equipment, including the destruction of the 
town of Paradise in 2018 that claimed 85 lives and 11,000 homes. 

3. Wildfire’s Role 
Wildfires, even severe wildfires, are an indispensable tool used for forest and wildland 
management, but all agree that wildfires that damage infrastructure and kill people are 
not acceptable.5 

Any inadvertent wildfires near populated areas are aggressively controlled, and 
contained as rapidly as possible, especially during times of the year (summer to early 
autumn) when spread is more likely, and when dry high-wind events are forecast.  

Also when controlled burns are used to control fuels (brush, small trees and other fire-
ladder growth), these should only be done during the safest time-of-year, and managers 
of these measures should be sensitive to nearby communities’ exposure to smoke, 
water-quality impacts, fire-spread, and impacts to other ecosystem services. 

3.1. Climate Change 
Forest professionals recognize that conditions are changing. The practices of these 
professionals come from many decades of experience. Although they respect these 
practices, they also understand that they must change them in response to ecosystem 
alterations wrought by climate change, and described herein. 

                                                 
5 Moritz, M.A., C. Topik, C.D. Allen, P.F. Hessburg, P. Morgan, D.C. Odion, T.T. Veblen, and I.M. 

McCullough. 2018. A Statement of Common Ground Regarding the Role of Wildfire in Forested 

Landscapes of the Western United States. Fire Research Consensus Working Group Final 

Report, https://wildfiretoday.com/documents/WildfireCommonGround.pdf  

https://wildfiretoday.com/documents/WildfireCommonGround.pdf
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3.2. Legislative Remedies 
SACRAMENTO, California, Sept. 30 -- Gov. Gavin Newsom, D-California, issued the 
following news release on Sept. 29:6 

In the midst of the most destructive wildfire season in California history, Governor Gavin 
Newsom today announced that he has signed a series of bills to improve the state's 
emergency preparedness and response efforts, support wildfire survivors and safeguard 
communities in high fire hazard areas. 

"You only have to see what's happening in California this wildfire season to understand 
climate change is real," said Governor Newsom. "As our climate warms, catastrophic 
wildfires will increase. That's why I am proud to sign these important bills to strengthen 
our state's fire preparedness and mitigation efforts, as well as help victims of wildfire get 
back on their feet." 

To better protect communities in high fire hazard areas, the Governor signed AB 2968 
by Assemblymember Freddie Rodriguez (D-Pomona), which requires the Governor's 
Office of Emergency Services (CalOES) to establish best practices for counties in 
developing and updating their emergency plans. AB 2386 by Assemblymember Frank 
Bigelow (R-O'Neals) requires CalOES to review a minimum of 10 local emergency plans, 
prioritizing areas at high risk of wildfire, each year for alignment with Federal Emergency 
Management Agency recommendations. The Governor previously signed AB 2213 by 
Assemblymember Monique Limon (D-Santa Barbara) requiring CalOES to develop 
guidance for identifying volunteer and donation management resources that could assist 
disaster response and recovery, leveraging the efforts of nonprofit, community-based, 
faith-based and private sector organizations. 

The Governor also signed AB 3267 by Assemblymember Christy Smith (D-Santa 
Clarita), which requires CalOES to work with the access and functional needs 
community when updating the State Emergency Plan and AB 2730 by Assemblymember 
Sabrina Cervantes (D-Riverside), which permits counties to partner with neighboring 
jurisdictions to borrow emergency management and transportation services to evacuate 
individuals with access and functional needs during an emergency. Additionally, SB 909 
by Senator Bill Dodd (D-Napa) authorizes the use of "hi-lo" sirens to alert the public of 
the need to evacuate. To protect residents during Public Safety Power Shutoffs, the 
Governor signed AB 2421 by Assemblymember Bill Quirk (D-Hayward), which requires 
expedited permitting of emergency standby generators for macro cell towers, enabling 
consumers in impacted areas to receive public safety communications and maintain 
access to 911. AB 3074 by Assemblymember Laura Friedman (D-Glendale) adds the 
need for an ember-resistant zone within five feet of a structure as part of the defensible 
space requirements for structures located in high fire hazard areas. 

The Governor took action on several bills to expand consumer protections related to 
wildfire. AB 2756 by Assemblymember Monique Limon (D-Santa Barbara) requires 
insurers to ensure that when renewing, their policyholders are aware of any reductions in 
coverage or elimination of the peril of fire from their homeowners' insurance policy. SB 
872 by Senator Bill Dodd (D-Napa) broadens the definition of additional living expenses 
that homeowners insurance must provide to homeowners for a loss during a state of 
emergency and gives them more time to collect the replacement value of their property. 

                                                 
6 Press Release from the Office of Governor Newsom, Sep 29, 2020, https://www.gov.ca.gov/2020/09/29/in-

the-midst-of-the-worst-wildfire-season-on-record-governor-newsom-signs-legislation-to-bolster-states-wildfire-

preparedness-and-response-efforts-protect-high-risk-communities/  

https://www.gov.ca.gov/2020/09/29/in-the-midst-of-the-worst-wildfire-season-on-record-governor-newsom-signs-legislation-to-bolster-states-wildfire-preparedness-and-response-efforts-protect-high-risk-communities/
https://www.gov.ca.gov/2020/09/29/in-the-midst-of-the-worst-wildfire-season-on-record-governor-newsom-signs-legislation-to-bolster-states-wildfire-preparedness-and-response-efforts-protect-high-risk-communities/
https://www.gov.ca.gov/2020/09/29/in-the-midst-of-the-worst-wildfire-season-on-record-governor-newsom-signs-legislation-to-bolster-states-wildfire-preparedness-and-response-efforts-protect-high-risk-communities/


 

8  

 

AB 3012 by Assemblymember Jim Wood (D-Santa Rosa) improves wildfire insurance 
policyholder rights by requiring that insurers provide a policyholder seeking to rebuild 
their home in a new location the measure of damages that would have been recoverable 
had they rebuilt in the original location, without deduction for the land value of the 
alternate location. It also extends a policyholder's coverage for additional living expenses 
if their home is not inhabitable due to insufficient infrastructure. 

4. Forest Fires are Not Getting Worse 
Natural vegetation follows many patterns where I live. Most recent wildfire disasters are 
not in forests, they are in shrubland (a.k.a. scrubland). The dominant vegetation in all 
shrublands are low-lying shrubs. These dry out in long rainless periods (which climate 
change makes longer, dryer and hotter). The above-ground portions of these shrubs 
frequently die completely, although many varieties (geophytes) have large roots that 
store water and nutrients. These can withstand all but the worst droughts, wildfires over 
grazing, etc., and plants sprout afterward.7 

In Northern Baja and California we call the above vegetation patterns "chaparral", and 
the above-ground portion of many of these shrubs are high in natural oils and thus very 
flammable when dry.  

The natural fire return interval for chaparral is 30 to 150 years or more. Fires more than 
once every 20 years, or during the cool season by prescribed fire, can eliminate 
chaparral by first reducing its biodiversity. Being dense, impenetrable, and prone to 
infrequent, large, high-intensity wildfires is the natural condition of chaparral. It's not the 
fault of past fire suppression, poor land management, "unnatural" amounts of vegetation, 
or environmental laws as some claim. The age and density of chaparral has little to do 
with the occurrence of such large fires. Large fires in California shrublands are driven 
primarily by weather, such the winds described in the next paragraphs.8 

California frequently has high-pressure cells that park off of the Pacific Coast, often for 
several weeks. The storms coming off the Pacific are blocked by these high pressure 
areas and slide northward. The Pacific Northwest gets storm after storm, and we get 
nada. Frequently after these storms make landfall they slide to the south over Nevada 
and Utah (and points east). Occasionally these low pressure areas are relatively close to 
the blocking-high off of the Pacific Coast. This creates a dry high-wind event. 

As any weatherman can tell you, in the northern hemisphere the wind rotates 
predominantly clockwise around high-pressure areas and counter-clockwise around low-
pressure areas. Thus the winds in the setup described at the end of the previous 
paragraph reinforce each other, and primarily come out of the north. These are also 
(very) dry winds and frequently are near-hurricane force in the foothill and low-mountain 
chaparral areas (like around where most major wildfires in 2020 occurred). 

With any source of ignition, be it an energized power-circuit, an unextinguished cigarette 
butt, a lightning strike or a spark from a lawnmower, dry chaparral quickly explodes. The 
fire-front moves at many feet per second. Dry burning chaparral throws up many huge 
embers, which travel with the high winds to start new down-wind fires when they finally 
land several miles away.  

                                                 
7 Wikipedia article on "Shrubland", https://en.wikipedia.org/wiki/Shrubland  
8 California Chaparral Institute, Fire and Nature, The Basics on Fire in the Chaparral, 

https://www.californiachaparral.org/fire/chaparral-fire-ecology/   

https://en.wikipedia.org/wiki/Shrubland
https://www.californiachaparral.org/fire/chaparral-fire-ecology/
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4.1. The Forests 
In Northern and Central California, the chaparral dominate the foothill and low mountain 
landscape up to about 3,000 feet, unless modified by man. Valley floors (especially 
California's huge Central Valley) are prime agricultural regions and are frequently 
planted with various crops. Near large metropolitan areas, the crops are replaced with 
subdivisions. Neither have any chaparral, however, in nearby hilly areas chaparral 
intermingles with residents, and a few small to medium-sized towns. 

Above 3,000 feet in you enter the "Low Sierras". Forestry management professionals 
call this the "Yellow Pine Forest" as Yellow pine (a.k.a. Jeffrey pine) is the dominant tree 
species. Incense cedars have only slightly lower numbers in these areas. Douglas firs, 
Sugar pine and Black oak are sparser. Giant sequoia form in isolated groves where 
rainfall is especially high. These are all very large trees, and also fire resistant if the 
forest is managed correctly. 

People that live in the forest take fire prevention very seriously. I have had a house in 
the Stanislaus National Forest for 22 years, but I really don't consider myself a resident, 
as I spend most of my time in Livermore. Like all California National Forests, the 
Stanislaus is managed by the U.S. Forest Service, with support from Cal Fire (California 
Department of Forestry and Fire Protection), and the local communities. This team does 
a very good job. Also as you go up the western slope into the Sierras, the forest receives 
much more rain than foothill and valley areas. Both Cal Fire and the U.S. Forest Service 
have many fire stations scattered throughout Stanislaus National Forest. 

Forest management includes property owners maintaining clear space around houses, 
frequent removal of undergrowth (called fire-ladder growth because a fire climbs them to 
get into the crowns of trees) and removal of trees that are dying or too dense. 

4.2. Pine Beetle Deforestation 
A major source of weakening and killing trees in the Low Sierras is the Jeffrey pine 
beetle (or bark beetle). This beetle experiences boom or bust population changes that 
kills a large percentage of weakened Jeffrey pines following a severe or prolonged 
drought. These droughts are frequent in most of California. The effects of this beetle are 
increased by the reduced number of subfreezing (and beetle-killing) days caused by 
climate change. The image below is of a typical pine beetle infestation.9 

 

                                                 
9 Sheri L. Smith1, Robert R. Borys 2 and Patrick J. Shea, U.S. Department of Agriculture, Forest Service 

Forest Insect & Disease Leaflet 11, "Jeffrey Pine Beetle", Revised June 2009, 

http://www.ncrcd.org/files/5013/5837/3139/Jeffrey_Pine_Beetle.pdf  

http://www.ncrcd.org/files/5013/5837/3139/Jeffrey_Pine_Beetle.pdf
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The range of the Jeffrey pine beetle can be seen in the figure below. Note that there are 
other bark beetles that infest other species of pines, spruce and fir, but in the Low Sierra 
these tree species are too widely dispersed for these beetles to be a significant threat. 
Cedars are apparently immune to bark beetles. 

 

Proper forest management includes prompt removal of dead trees. Also thinning the 
forest helps reduce pine beetle infestation and promotes better tree health. Based on the 
number of logging trucks that travel the roads near my home in the forest, I would say 
that the Stanislaus National Forest managers are aggressively implementing the above 
actions. 

4.3. Mitigation of Chaparral Fires 
Chaparral fires are tougher than forest fires. My forest home is in Arnold, CA (4,000 foot 
elevation and a population of about 4,000). The significant towns below Arnold and the 
Low Sierras are Murphys (2,200 feet elevation and a population of about 2,200) and 
Angels Camp (1,400 feet elevation and a population of about 3,800). These are both in 
the foothills in south-central Calaveras County. There have been no major chaparral 
fires that originated in this area since I bought my forest home (although one major fire 
spread in from the north). There are large stands of chaparral, but these are separated 
by large belts of grassland and other less flammable vegetation. It should be noted that 
these grasslands are dry (our golden hills) by early summer and are also subject to fire, 
but these fires are much easier to contain and extinguish than chaparral fires. Both 
Angels Camp and Murphys have reasonably-sized volunteer fire departments. 

The grassland around Angels Camp is mostly used for grazing, and Murphys is at the 
center of a medium-sized group of about 20 wineries (part of the Sierra Foothills 
Viticultural Area). Vineyards are not totally immune to wildfires, but they probably provide 
a reasonable fire-break verses chaparral, and are probably a bit better than grasslands 
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for most of the fire season. Thus both of these small towns have reasonable slow-burn 
zones around them to mitigate any chaparral fires. 

The most effective strategy for reducing catastrophic losses from wildfires is to focus on 
strategic sections of the chaparral landscape. The worst fires predictably follow 
landscape features, and these patterns can be used to select buffer zones at the urban-
wildland interface for more intensive fuel management.10 

I would guess that there is no single solution to prevent property damage and casualties 
from chaparral fires, but rather combined approach of:  

 Continue to support the U.S. Forest Service and Cal Fire in their fire mitigation 
efforts 

 Limit the amount of chaparral that is near populated areas 

 Make sure the electrical infrastructure in sensitive areas are reasonably immune 
to becoming ignition sources 

 Educate residents and civic leaders in these areas regarding their vulnerability 
and reasonable steps they can take to mitigate this vulnerability 

 Assure roads to escape potential catastrophic wildland fire areas and traffic 
management procedures can support rapid evacuation of these areas 

                                                 
10 Jon E. Keeley, C. J. Fotheringham, Marco Morais, Science, "Reexamining Fire Suppression 

Impacts on Brushland Fire Regimes", June 11, 1999, https://wildfiretoday.com/documents/Keeley-

Reexamining_Fire_Suppression_Impacts.pdf  

https://wildfiretoday.com/documents/Keeley-Reexamining_Fire_Suppression_Impacts.pdf
https://wildfiretoday.com/documents/Keeley-Reexamining_Fire_Suppression_Impacts.pdf

