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Fires and Storms Part 4, 2021 California & Alaska 

By John Benson 

October 2021 

1. Introduction 
The 2021 Wildfire Season did not appear to be as severe as the prior season, but the 
way it ended was severe in a different way – with a historically-strong atmospheric river 
rainstorm. However at that point, wildfires were already starting to wind-down.  

The following post covered the record 2020 fire season and also had much information 
about why wildfires are a major threat on the West Coast, especially in California. 

Fires and Storms – Part 1, rev c: This is a major rewrite of this paper. I updated this 
paper in 2019, however the conditions leading to wildfires in the Western U.S. have 
changed radically in 2020, and a major rewrite was needed. Although some of the prior 
version will be reused, we started by describing how conditions had changed. 

https://energycentral.com/c/ec/fires-and-storms-%E2%80%93-part-1-rev-c  

This post will review the 2021 season in reverse chronological order, starting with the 
major rain event that finished it off, and ending with the report on the season itself. Then 
we will visit a state a bit further north that has been experiencing some major climate 
change-driven wildfires of their own. 

2. Atmospheric River Storm and Aftermath 
At about 2:00 AM on Saturday night, 10/23, an atmospheric river about 100 miles north 
of San Francisco was formed by a bomb cyclone further north in the Pacific.  

Imagine a long river of water vapor in the sky coming into the West Coast. It is how 
Marty Ralph, the director of the Center for Western Weather and Water Extremes at the 
Scripps Institution of Oceanography in San Diego, described the storm event threatening 
California …1 

 

                                                 
1 Rachel Ramirez, CNN Weather, “Weather whiplash: A series of storms could ease California drought, but 

also unleash flood hazards”, Oct 23, 2021, https://www.cnn.com/2021/10/23/weather/climate-change-

atmospheric-river-california-drought/index.html  

https://energycentral.com/c/ec/fires-and-storms-%E2%80%93-part-1-rev-c
https://www.cnn.com/2021/10/23/weather/climate-change-atmospheric-river-california-drought/index.html
https://www.cnn.com/2021/10/23/weather/climate-change-atmospheric-river-california-drought/index.html


 

2  

 

In 2019, Ralph led the development of the system to categorize atmospheric rivers by 
strength, much like hurricane categories. In the scale, AR4 translates to 'extreme,' while 
AR5 — which is what he projects this storm to be — means 'exceptional.' 

AR's 4 and 5 are mostly hazardous, but they can also be very beneficial, as we're seeing 
in this case, where it's coming on the heels of a serious drought," he said. "And largely 
the impacts are probably going to be beneficial because it's moisturizing the soil, 
restoring some water in the rivers, and a little bit of the lakes." 

But this storm, according to Ralph, is a rare event. AR5 storms are rare in California, 
especially during October. Analyzing a 40-year period, his team found only a total of 10 
AR5 storms occurred in 40 years, and only one happened in October. 

A main concerns for any major rain event are the “burn-scars” from earlier wildfires. 
These are areas of bared hillsides, which require a minimum of three years to revegetate 
enough to prevent landslides and debris-flows. Thus the burn-scars from the major 
wildfires of 2020 are at maximum risk. These include the burn-scars from the following 
major wildfires that were strongly hit by the atmospheric river: 

 SCU Lightning Complex, 396,624 acres in Santa Clara, Alameda, Contra Costa, 
San Joaquin and Stanislaus Counties 

 LNU Lightning Complex, 363,220 acres in Napa, Sonoma, Lake, Yolo and 
Solano Counties 

 CZU Lightning Complex, 86,509 acres in Santa Cruz and San Mateo Counties 

 Glass Fire, 67,484 acres, Napa and Sonoma Counties 

During the day on Sunday the atmospheric river moved slowly down through the North 
Bay, and then through the Central Bay Area and finally though the South Bay early 
Monday. Many areas in the Bay area received 4” to 8” of rain. Damage from 50 to 55 
mph winds was widespread. 

By the time the atmospheric river reached Monterey south of the Bay Area, it started to 
weaken, but the storm still retained enough moisture to erase all of the major wildfires 
that were still alive in central and southern California. 

A massive bomb cyclone and atmospheric river slammed into Northern California on 
Sunday, bringing flash floods and debris flows along the burn scars from this summer's 
fires. Winds blew through the San Francisco Bay Area at more than 50 mph, and in the 
Marin County community of Karin, more than 7 inches of rain fell at 8:30 a.m. PT, CBS 
San Francisco reported.2 

There were evacuation orders issued for hundreds of homes in the CZU Lightning 
Complex Fire burn scar zone in the Santa Cruz Mountains. Debris and ash leftover from 
fires can cause mudslides or lead to severe flooding. 

                                                 
2 CBS News, “Bomb cyclone and atmospheric river lash Northern California,” Oct 25, 2021, 

https://www.cbsnews.com/live-updates/bomb-cyclone-atmospheric-river-california/  

https://www.cbsnews.com/live-updates/bomb-cyclone-atmospheric-river-california/


 

3  

 

Caltrans, the agency that manages the state's highway system, tweeted that there had 
already been "flooding, rock slides, chain controls, overturned vehicles" on Sunday 
morning. 

Santa Rosa, where some residents are still recovering from last year's Glass Fire, was 
under a flash flood warning Sunday as pounding rain and winds swept into California. 
The National Weather Service upgraded the area's flash flood watch to a warning 
because of "current rainfall rates and the potential for debris flows in the 2020 Glass Fire 
burn scar area," the Santa Rosa Fire Department said. 

More than 168,000 people in California were without power Sunday along with nearly 
172,000 in Washington and more than 30,000 in Oregon, according to Poweroutage.us. 

Utility company PG&E said as of 2:15 p.m. more than 130,000 customers were without 
power in the Bay Area, including 50,576 in the North Bay, 43,556 on the Peninsula, 
21,773 in the East Bay, 7,523 in the South Bay and 7,234 in San Francisco, CBS San 
Francisco reports. 

The heaviest-hit town in the Bay Area was Kentfield in Marin County, which saw 9 
inches of rainfall as of noon local time, reports CBS San Francisco. The National 
Weather Service predicted the area would get between 1 and 2 more inches of rain 
Sunday afternoon. Other areas of the North Bay, such as Napa and Santa Rosa, 
received more than 4 inches, reported meteorologist Darren Peck on CBSN Bay Area. 

The National Weather Service released a rundown of the highest wind speeds recorded 
amid an atmospheric river event Sunday to Monday. A 92 mph gust recorded atop Mines 
Tower in Alameda was the strongest wind of the event, the weather service said.3 

Oct. 25, 5:45 a.m. The weather gauge in downtown San Francisco recorded a total of 
4.02 inches of rain on Oct. 24, amid torrential rainfall as an atmospheric river swept 
Northern California. 

This makes Oct. 24, the wettest October day ever in San Francisco with records going 
back to the Gold Rush, the National Weather Service said. The previous October record 
was 2.48 inches on Oct. 13, 2009. It's also the fourth wettest day in the city. 

Long stretches of I-80 and other highways were shut down by flooding and mud flows. 
Several locations set 24-hour rainfall records, including more than 10 inches in Blue 
Canyon north of Sacramento, the National Weather Service said.4 

Downtown Sacramento also set a 24-hour record with over 5 inches of rain, and a 
shelter was set up at city hall. 

…closer to the Bay area, I-880 between Newark and Fremont was closed overnight after 
half a dozen cars were overwhelmed by water. Videos from Martinez showed people 
walking around neighborhoods in water up to their knees. 

                                                 
3 Amy Graff, SFG Via MSN Weather, “Bay Area storm watch: San Francisco sees wettest October day 

ever,” Oct 25, 2021, https://www.msn.com/en-us/weather/topstories/bay-area-storm-watch-san-francisco-

sees-wettest-october-day-ever/ar-AAPVP4N?ocid=BingNews  
4 John Bacon, USA Today via Yahoo Entertainment, “Rain, flooding and mudslides: California storms 

fueled by 'bomb cyclone' headed for East Coast,” https://www.yahoo.com/entertainment/rain-flooding-

mudslides-california-storms-131012845.html  

https://www.msn.com/en-us/weather/topstories/bay-area-storm-watch-san-francisco-sees-wettest-october-day-ever/ar-AAPVP4N?ocid=BingNews
https://www.msn.com/en-us/weather/topstories/bay-area-storm-watch-san-francisco-sees-wettest-october-day-ever/ar-AAPVP4N?ocid=BingNews
https://www.yahoo.com/entertainment/rain-flooding-mudslides-california-storms-131012845.html
https://www.yahoo.com/entertainment/rain-flooding-mudslides-california-storms-131012845.html


 

4  

 

Author’s note: As I write this on Oct 25, the 24-hour rain total yesterday for Livermore, 
where I live, was 3.57 inches.  

3. 2021 Fire Season 
I am working on this section on October 26, the day after the atmospheric river moved 
through the Bay Area. CAL FIRE has a comprehensive database of all fires (so far) in 
2021 (and earlier years).5 I copied this database over to Excel, did some data cleaning 
and some calculations. The results of the latter are below. I assume, given the above, 
although there may be some additional small fires, and some large fires that were not 
completely contained may grow slightly larger, the following will be largely correct at the 
end of the year. 

The largest wildfire was the Dixie Fire, which burned 963,309 acres, and is 100% 
contained. The Dixie fire burned in Butte, Plumas, Shasta, Lassen and Tehama 
counties.  

There were five other fires over 100,000 acres, listed in the table below. 

Name  Start Date Counties Acres Containment 

Monument Fire 7/30/2021 Trinity 223,124 94% 

Caldor Fire 8/14/2021 El Dorado, Amador 
& Alpine 

221,835 100% 

River Complex 7/30/2021 Siskiyou and Trinity 199,343 92% 

McFarland Fire 7/30/2021 Shasta, Trinity & 
Tehama 

122,653 100% 

Beckwourth Complex 7/4/2021 Plumas 105,670 100% 

The Dixie Fire and the Caldor Fire burned from west to east completely across the Sierra 
Crest, something no wildfire had ever done before this year. The Caldor fire threatened 
residents of South Lake Tahoe. 

There were four additional fires that were over 20,000 acres. A total of 2,179,956 acres 
were burned in the 2021 fire season as of today.  

Comparing the above to the 2020 wildfire season, where the text copied below from 
the earlier post (described and linked in the Intro) is a summary. 

As of early October 2020, when I was writing this, the total acreage burned by wildfires 
in California surpassed 4 Million, and the largest Wildfire (the August Complex) was over 
1 Million acres. The total acreage is more than twice the previous record (2018, 1.67 
million burned acres), and this season was not over. 

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

                                                 
5 https://www.fire.ca.gov/incidents/2021/  

https://www.fire.ca.gov/incidents/2021/
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So the good news is that the wildfires are not nearly as bad this year. As I indicated 
above, these were already winding down when the atmospheric river storm passed 
through, so this is in part due to steps California has been taking to mitigate wildfires, 
and is particularly impressive in consideration of the exceptional drought we are under. 

However, the 2020 season was an extremely bad season. This was mainly due to an 
atmospheric river of a completely different kind (read the 2020 post linked in the intro for 
details.) 

4. Alaska 
I normally stay pretty close to my home state (California). But when I worked for Landis 
& Gyr a couple of decades ago, we had several good customers in Alaska and I made 
many trips up there. Had I not been allowed to stay in California (didn’t happen), I might 
have chosen Alaska for my home. 

Now Alaska has similar a set of problems related to Climate Change as does California, 
and the subject of this post – wildfire, except theirs may even be worse. I found this out 
through an excellent article from the October Scientific American referenced here. 6 

                                                 
6 Randi Jandt and Alison York, Scientific American, October 2021 Issue, “Alaska Burning,” page 43. To 

Order a Copy of a Scientific American Issue: Call (800) 333-1199 
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This will be a very brief summary of that article. If you are interested, I would suggest 
that you call Scientific American and order a copy of this issue per the instructions in the 
reference. 

On June 5, 2019, Lightning From an unusually early spring thunderstorm ignited a blaze 
deep inside the Kenai National Wildlife Refuge in south-central Alaska. High 
temperatures at the end of May had reversed a wet spring quickly and dried out the 
forest floor. The resulting Swan Lake Fire, about five miles northeast of Sterling, spread 
relentlessly for a month as the extraordinarily warm weather continued. By July 9 more 
than 99,000 acres had burned, and more than 400 people were fighting the flames. On 
August 17 high winds changed the fire’s direction, causing numerous evacuations. The 
wind also downed power lines that sparked new fires, including the Deshka Landing Fire 
and the fast-moving McKinley Fire, which engulfed more than 130 homes, businesses 
and out buildings. Fortunately, no one died. 

In addition to a very similar set of challenges to California. Alaska has two challenges 
that we don’t have.  

The first is an effect of Climate Change called ''Arctic amplification." The Arctic-boreal 
region as a whole is heating up 1.5 to four times faster than temperate zones. Alaska 
has warmed by four degrees F in the past 50 years, and evidence published in 2021 by 
David Swanson of the National Park Service Alaska Region suggests that warming has 
accelerated even more since 2014. This ''Arctic amplification" is driven… by 
disappearing sea and land ice, which leave larger areas of darker ocean and ground 
cover that absorb much more sunlight than ice or snow. 

“Alaska Burning” pointed out that Arctic amplification has resulted in: 

 Hotter Summers, 

 More Warm Nights, 

 Shorter Snow Seasons, 

 Longer Fire Seasons, and  

 More Acres Burned Annually. 

And it has an excellent graphic that really drives this home. 

The second challenge is a substance that makes it very difficult to completely put out 
wildfires, Duff. 

Winter snow and cold offered a reprieve, but in January 2020 a crew grooming snow 
machine trails reported smoke where the Deshka Landing Fire had been. When 
firefighters arrived, they found that the fire had never fully gone out. It had smoldered 
underground for four months and reemerged through the snow cover. As the state 
became warm and dry again in June, reports came in of smoke where the Swan Lake 
Fire had been. It had smoldered through eight months of winter and spring and reignited. 

These so-called zombie fires-thought dead but reanimated are flaring up as climate 
change makes the Alaska fire season hotter and longer. From 2005 to 2017, fire 
managers in Alaska and in Canada's Northwest Territories reported 48 zombie, or 
holdover, fires that survived the long winter. Rebecca Scholten, a remote sensing 
specialist at Vrije Universiteit Amsterdam who works with Alaska fire managers, has 
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discovered more that were undocumented, by searching back through satellite imagery. 
The unusual phenomena occurs across the high north, and it was responsible for 
extremely early blazes in northern Siberia in March 2020 and March 2021. 

Duff is thick blanket of alive and dead material that covers the surface of the treeless 
tundra and the boreal forests just to their south… Duff can range in thickness from 3 to 
20 inches. The surface of duff is covered by feather mosses, which do not have roots or 
a vascular system but instead draw moisture directly from the air. Their moisture content 
varies almost instantaneously with relative humidity; even after rain, the moss can dry 
enough within hours to burn. The longer, hotter, drier summers and shorter winters that 
climate change is bringing to the northern high latitudes are turning wide tracts of forest 
floor and trees into tinderboxes that lightning-or careless people-can readily ignite. 


