
 Hundreds of wildfires have engulfed California since mid-
August, burning through over a million acres of land in just the first 
week following their starts. The resulting smoke spread not only 
across the state but across the country, and air quality in California 
fell to dangerously poor levels in early September. 
 How rare is it for such a massive acreage to burn so quickly? 
Cal Fire, the Department of Forestry and Fire Protection for Califor-
nia, says it’s unprecedented in a “single fire siege.”  In just nine 
days, more than three times the average acreage was burned in Cali-
fornia than in the “normal” wildfire season in the state. An area the 
size of Rhode Island burned in less than a fortnight. Over the second 
half of August, 1.42 million acres of land had burned, larger than the 
state of Delaware. By late September, the fires had consumed 3.75 
million acres, more than the size of Connecticut.  
 
How did this all get started? 
 
 While wildfires can start at the whim of a lightning bolt, con-
ditions conducive to rapid 
wildfire growth play out over a 
long timescale. 
 The first condition is 
drought. The western United 
States has seen an expansion 
of drought conditions over the 
first half of 2020. In particular, 
an early and abrupt end to rain 
across northern California, 
starting in February, 
jumpstarted the dehydration 
of vegetation and development 
of drought. 
 The second condition 
was set up by record-breaking 
heat waves that settled over 
the West during the middle of 
August. These heat waves fea-
tured temperatures of an 
astounding 130 degrees in 
Death Valley, and even 100 de-
grees in Oakland for the first 
time on record.  
 This combination of 
drought and heat led to plenty 
of fuel for wildfires all across 
the state. All that was needed  
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California Wildfires adapted from climate.gov 

The U.S. Drought Monitor showed Northern California in trouble at the end 
of June 2020. Drought conditions that started in February never recovered 
when the dry season and summer heat arrived.   



was something to start a conflagration.  
 This is where a tropical storm comes 
into play. Moisture from a rapidly weakening 
tropical storm to the south resulted in strong 
thunderstorms moving into coastal California 
accompanied by thousands of lightning strikes, 
most occurring on August 16. All that vegeta-
tion, dried out from a poor wet season and an 
epic heat wave, quickly ignited and spread, 
setting the stage for the unprecedented burn 
coverage we saw in September. 
 The August heat wave was followed by 
an intense heat wave on September 5-6 that 
produced temperatures of 121 degrees in 
Woodland Hills (the highest recorded temper-
ature in Los Angeles County) and in Chino. 

These two records represent the highest 
readings on record in Southern Califor-
nia’s coastal basin. Climate stations in 
El Cajon, Alpine, Idyllwild and Escondi-
do achieved their all-time highest tem-
peratures on record on the 5th or the 
6th. Idyllwild did so on both days. 
 During that epic heat wave, the 
Bobcat, El Dorado and Valley fires start-
ed in Southern California. They would 
grow into major fires during the heat 
wave. Fire fighters worked feverishly to 
get a handle on their growth as the NWS 
had a dry offshore wind event in the forecast for just a few days later. This put the region on 
edge, particularly in San Diego County. The Valley Fire had the potential to run uncontrolled into 
the southeastern San Diego metro area, stoking fears and bad memories of the firestorms and 
mass evacuations of 2003 and 2007. Fortunately, this offshore wind event was neither strong nor 
long-lasting. Firefighters were able to weather the wind storm and gain containment of the Valley 
Fire only days later. The Bobcat and El Dorado fires were spared the strong offshore winds, yet 
continued to burn with little containment through mid September. Eventually, firefighters were 
able to achieve nearly full containment by the end of September. 
 
Climbing the California wildfire leaderboard 
 
 While record-setting and terrifying, the wildfires burning across the state are a continua-
tion of a recent streak of some of the largest, most destructive, deadliest wildfires on record for 
the state according to statistics from Cal-Fire. In Cal-Fire’s list of the top twenty largest wildfires 
in California (next page), nine of the top ten have occurred in the last ten years, and 18 of the top  
20 have occurred in the last 20 years. Remarkably, seven of the top ten most destructive wildfires 
have occurred since 2015. This illustrates not just that wildfire risks are highly elevated but that 
many people and structures are vulnerable to the threat. 
 The numbers are jaw-dropping already and we are only now reaching the traditional peak  

California Wildfires—continued 

Thunderstorms rattled the San Francisco Bay 
Area (above) on August 16, 2020. Photo from 
the San Francisco Chronicle. The storms pro-
duced dry lightning that ignited numerous 
wildfires across a broad region. 
 
Satellite image of wildfires and smoke across 
California (right) on August 21, 2020. Red out-
lines indicate areas where satellite sensors 
detected the heat signature of active fires. 
Image courtesy NASA Earth Observatory. 



of fire season (1 October) with Santa Anas certainly on their way. The following chart shows the 
update as of the end of September 2020. 

Connection to Climate Change 
 Wildfires are a part of the natural cycle of life in many 
ecosystems across the western United States. As a fire blazes, 
it kills pests, while germinating a generation of new seedlings, 
and the forest growth cycle begins anew. But there is a point 
where there can be too many wildfires—potentially perma-
nently altering the ecosystem. 
 The Fourth National Climate Assessment notes that 
from 1984 to 2015, climate change led to twice as much land 
being burned than if climate change had not occurred.  And 
even though there are other factors involved in the acreage 
wildfires burn—like fire suppression and local fire manage-
ment practices—from 1916 to 2003, the area burned by wild-
fires was likely also driven by climate factors. 
 How? According to the Fourth National Climate Assess-
ment, climate change has led to more intense droughts, espe-
cially across California. These droughts, combined with  

California Wildfires—continued 

CalFire’s map of the August Complex Fire (right) shows the unprece-
dented enormity of the fire, surpassing 1,000,000 acres in early Octo-
ber. (Source: inciweb.nwcg.gov).  



increased temperatures, have desiccated forests, making them tinderboxes. 
 In a high greenhouse gas emissions vision of our future, fire frequency across the South-
west, including California, could increase by 25 percent, and the frequency of very large fires 
(greater than 12,000 acres) could triple. California’s wildfire risk deserves serious attention now 
and in the future. 
 Just as the fires across Northern California were spreading rapidly, there was a well-timed 
release of a study on August 20, 2020, titled Climate change is increasing the likelihood of ex-
treme autumn wildfire conditions across California. This paper makes the connection between 
climate change and the increase in large wildfires across California. In April 2019, the California 
governor’s report Wildfires and Climate Change: California’s Energy Future was released, provid-
ing information on the increased risk. For more information on these studies, check out their 
links: 
 
https://iopscience.iop.org/article/10.1088/1748-9326/ab83a7 
 
https://www.gov.ca.gov/wp-content/uploads/2019/04/Wildfires-and-Climate-Change-
California%E2%80%99s-Energy-Future.pdf 
 
 

When smoke is in the air, all eyes turn to this NOAA weather model 
adapted from a NOAA Research article 
  
 With smoke from western wildfires having spread from coast to coast in late August and 
September, people have been looking to a NOAA smoke model for guidance on everything from 
how it might impact their area, to the weather, to scheduling school recesses.   
 HRRR-Smoke, as it’s known, is the first numerical weather prediction model in the U.S. that 
forecasts smoke’s impact on a number of weather variables. Based on satellite observations 
of  fire location and intensity, HRRR-Smoke predicts the movement of smoke in three dimensions 
across the country over 48 hours, simulating how the weather will impact smoke movement and 
how smoke will affect visibility, temperature and wind.   
 One of several experimental components of the High Resolution Rapid Refresh weather 
model developed by NOAA’s Global Systems Laboratory in Boulder, Colorado, HRRR-Smoke is 
scheduled to be transitioned into the National Weather Service’s suite of operational forecast 
models later this year. “We do research and development to make forecasts better,” said Jennifer 
Mahoney, director of the Global Systems Laboratory. “HRRR-Smoke is a great example of that.”  
HRRR-Smoke is particularly 
valuable for notifying those 
downwind of a fire about 
what’s headed their way. 
Wildfire managers may 
move or redeploy crews 
based on where heavy 
smoke will be. Community 
leaders want to know how 
much smoke will affect their 
residents. Public health 
managers will want to know 
of potential health impacts 
on their community.  
 The model also con-
tinues to be used as a re-
search tool. “I’ve been 
checking it every day,” said 
Jessica Gilman, an atmos-
pheric chemist with the 
Chemical Sciences Laborato-
ry who is studying changes 
in Boulder pollution levels 
during the pandemic.  

California Wildfires—continued 



 “Smoke is interesting, and the HRRR gives you much more detail than air quality websites, 
like how concentrated is it going to be, and where did it come from?” she said. Gilman and her 
fellow scientists also use the forecasts to schedule maintenance on their highly sensitive instru-
ments, work best done in cleaner air.  
 Information gleaned from HRRR-Smoke by Gilman and colleagues will help NOAA scientists 
build the next generation of air quality models. “That’s the goal, to not only predict where the 
smoke is going, but with it all the ozone and other pollutants in smoke that affect air quality,” she 
said. “This model helps us understand the stuff we’re measuring, and that knowledge will ulti-
mately get put into the next model. It’s like a big circle.” 
 To see the latest HRRR-Smoke model visualization, go to:  
https://hwp-viz.gsd.esrl.noaa.gov/smoke/index.html  
 View an animation of the HRRR-Smoke model predicting smoke movement from August 26-
28, 2020. https://youtu.be/xQftyQjMeZw 
 
 

Late Summer Heat by Alex Tardy, Warning Coordination Meteorologist 

 
 The 2020 season has had 13 separate heat waves so far and the hottest August to 
September period on record for much of the valleys, mountains and deserts (see chart, 
right). On September 5th, the highest temperature on record of 115 degrees was reached 
in Escondido. A reading of 113 degrees in Alpine set the all-time record that day.  Escon-
dido experienced their hottest July to September period on record.  
 During heat waves, county officials coordinate cooling shelter availability for those 
without air conditioning. The public can contact 211 for information on the locations and 
hours of operations. The 
centers usually have ex-
tended hours during heat 
waves or when the NWS is-
sues heat advisories and 
warnings.  
 The ongoing pandem-
ic has created challenges 
with cooling centers, since 
most of them are public li-
braries which have mostly 
been closed or in limited 
capacity due to social dis-
tancing. More recently, 
some libraries have allowed 
25 percent occupancy. An 
alternative for public cool-
ing centers has been hotel 
vouchers for high risk 
groups.  
 During the Labor Day 
weekend, San Diego County 
received triple the heat-
related emergency calls 
and hospitalizations over 
the average heat wave. The 
cooperation of hotel busi-
nesses was vital in helping 
to reduce heat related ill-
nesses.  

When smoke is in the air—continued 

https://hwp-viz.gsd.esrl.noaa.gov/smoke/index.html
https://youtu.be/xQftyQjMeZw


 The Apple fire erupted on July 31st and burned 34,000 acres on the southern slopes of the 
San Bernardino Mountains up to 10,000 feet elevation. Just four weeks  later on a record hot Sep-
tember 5th, a separate wildfire, called the El Dorado Fire, started. It burned into the Apple Fire 
burn scar, scorching 22,000 more acres on very steep terrain up to 8,000 feet. The small commu-
nity of Oak Glen lies directly below this watershed, which is now stripped of vegetation. Nestled 
below these steep slopes, the communities of Oak Glen and Forest Falls are already vulnerable to 
flash floods and rock slides even without burn scars. 

 In September, the U.S. Forest Service 
(USFS) assigned a Burn Area Emergency Response (BAER) team to the Valley Fire burn scar in 
southern San Diego County, as well as the El Dorado and Apple Fire burn scars. They have begun 
to determine the severity of the burn on vegetation and soils, and the threat for debris flows. 
Useful debris flow potential mapping will determine the exact threats. Concerned communities 
have already hosted an outreach event which included partner agencies such as the NWS, USFS, 
Natural Resources Conservation Services (NRCS), the California Conservation Camp, several offices 
of emergency services and county  public works. They all met to ask and answer questions about 
the risks.  
 A similar event for Riverside County was held in late September, informing communities 
impacted by the El Dorado and Apple burn scars, and the newer but smaller Snow Fire scar. 

Preparing for Debris Flows by Alex Tardy, Warning Coordination Meteorologist  

Looking south of the scorched landscape on El Dorado 
fire (above right, photo Alex Tardy). The terrain map of 
the El Dorado burn scar (above left). Entering the town 
of Oak Glen (below right), near the start of the fire in El 
Dorado Park. The El Dorado Fire threatens orchards in 
Oak Glen (below left). Photos desertsun.com. 



 With the Climate Prediction Center’s declaration of a La Niña advisory in mid-September, 

La Niña is officially back. But what does she have to say? 
 Sea-surface temperature observations in the Niño 3.4 region went below normal over the 

summer, and most of the dynamical computer models predict that the sea surface temperature 

will remain below the La 

Niña threshold of -0.5°C 

through the winter. That 
puts us firmly in La Niña 

territory through the winter 

(see graphic of projections 

at right).  

 La Niña’s altered at-
mospheric circulation over 

the Pacific Ocean affects 

global weather and climate. 

While every ENSO event 

(and every winter) is differ-
ent, La Niña can make cer-

tain outcomes more likely. 

 La Niña typically sets up a variable jet stream across the northeast Pacific Ocean, but with 

a mean ridge that generally steers large storms to the north or to the east of Southern California 

during the northern winter (see map below). Southern latitudes of the country often end up drier 
than normal, while the Northwest, including far Northern California, and the Ohio River Basin, are 

often wetter. The temperature signal is not as well-defined as it is for precipitation, but La Niña 

favors warmer than normal conditions in the South, from Texas to the East Coast, along with a 

colder winter in the northern plains.  

 La Niña is Back adapted from climate.gov 



 So after all that theoretical talk, what do the actual outlooks say?  

 Climate models and CPC experts are pretty confident about a warmer autumn (October-
December) across the entire country, particularly in the Southwest (see map below left).   

 The precipitation outlook follows the La Niña pattern quite closely: Wet across the Pacific 

Northwest into Montana, and dry across the south (see map below right). For California there is 

only a weak dry signal in the south. Essentially, this is an outlook for California with little skill or 

confidence. We’ve seen La Niña conditions in the past give Southern California wet winters and 
dry winters. (Sigh) Another “you’re guess is as good as mine” outlook for precipitation. 

 As you can see, it’s not going to be pretty in the Southwest, where confidence and odds are 

highest for both above normal temperatures and below normal precipitation. That’s because the 

current drought situation had already intensified at the start of autumn (see map below left). Red 
areas indicate extreme drought. 

 Regarding wildfire potential, it doesn’t look pretty for California, either. While we wait for 

some meaningful precipitation, higher than average temperatures will continue to keep the wild-

fire potential up. In Southern California we might have to wait for December for significant, wet-

ting rains that would put some brakes on this runaway fire season. Northern California has a bet-
ter chance for earlier rains, but the months ahead will maintain drought conditions in the north 

and develop drought in the south (see map below right). 

 La Niña is Back—continued  



 

Quarterly Summary 

July 
  
 A fairly unseasonal low pressure trough 
covered the West in early July, bringing cool 
early summer weather to the region.  
 High pressure over the Southwest expand-
ed into Southern California during the 4th of Ju-
ly weekend, bringing a noticeable warming 
trend and above average temperatures for many 
days through the middle of the month. The 11th 
through the 13th were especially hot.  
 The high pressure relented just enough 
starting the 14th to return temperatures nearer 
to average as some semblance of a West Coast 

trough hovered in place through 
the 27th.  
 Hot weather returned for 
the last few days of the month 
with temperatures soaring into 
record territory by the 31st.  
Precipitation simply didn’t hap-
pen across the region, except for 
some trace amounts in patchy 
coastal drizzle. 
 Average temperatures 
were 1 degree below normal at 
Campo and very near normal for 
coast and valleys. Lower deserts 
were 2 to 3.6 degrees above nor-
mal. 

 
August 

 
 August began under a waning heat wave of late July. Strong high pressure aloft had 
just begun to weaken. A weak west coast trough developed and brought cooler weather 
through the first week. 
 High pressure rebuilt over the Southwest 
such that temperatures rose above normal after 
the 10th and stayed well above normal for near-
ly the entire rest of the month. Sea surface 
temperatures that were quite low at the begin-
ning of the month rose sharply and contributed 
to a muggy heat that lasted for most of two 
weeks.  
 The heat peaked around the middle of the 
month with daily high temperature records bro-
ken for several consecutive days.  
 After virtually no monsoon thunderstorms 
for the season for July through the middle of 
August, the thunderstorms finally got started on  

San Diego Airport Data - July 2020 

  Max Min Avg Rain 

Actual 75.8 66.2 71.0  0.00 

Normal 74.6 65.4 70.0  0.03 

Anomaly  1.2  0.8  1.0 -0.03 

% of normal          0 

Max  84  69    0.00 

Min  70  63     

The Apple Fire (above), which started on 31 July, grew and spread 
during several heat waves in August. Photo Michelle Kelly. 

San Diego Airport Data - August 2020 

  Max Min Avg Rain 

Actual 78.8 68.3 73.6    T 

Normal 76.4 66.7 71.6 0.02 

Anomaly  2.4  1.6  2.0 -0.02 

% of normal          0 

Max  88  76      T 

Min  72  61     



Quarterly Summary—continued 
the 15th and lasted through the 22nd. Several days 
featured isolated to scattered thunderstorms, mainly 
in the mountains and high desert. The most wide-
spread and heaviest thunderstorms occurred on the 
18th. On this day some inland valleys near the moun-
tains got hit as well. Several flash flood warnings, se-
vere thunderstorm warnings and flood advisories 
were issued during that week, especially on the 18th.  
 The atmosphere dried out after the 24th, but 
the heat kept coming. It wasn’t until the last three 
days of the month that temperatures fell down to or 
just below normal.  
 Precipitation was zero for most areas this 
month. The heavy thunderstorms were quite isolated 
in the mountains and high desert, missing most cli-
mate stations. 
 Average temperature ranged from 2 to 6.6 de-
grees above average for the month. Thermal and 
Palm Springs experienced their hottest Augusts on 
record. 
 
 

September 
  
 September began with seasonal temperatures 
and a marine layer presence near the coast.  
 High pressure aloft built along the West Coast 
on the 4th and eventually expanded and strengthened over the entire West on the 5 th and 
6th. This led to a major heat wave that in some ways and for some areas was unprecedent-
ed. On the 6th, temperatures of 121 degrees were recorded in Woodland Hills (the highest 
temperature on record in Los Angeles County) and in Chino. These two records represent 
the highest readings on record in Southern California’s coastal basin. Climate stations in 
El Cajon, Alpine and Escondido achieved their all-time highest temperatures on record for 
any day on the 6th. Idyllwild achieved that feat on 5 th, but that record lasted all of one 
day as it was eclipsed on the 6th.  
 During that epic heat wave, the Bobcat, El Dorado and Valley fires started in South-
ern California. They would grow into major fires during the heat wave.  

 Temperatures would moderate some 
starting on the 7th as an unseasonably cold 
trough dropped south from Canada through the 
Rockies. The produced a very early snow across 
that region, but also produced offshore flow in-
to Southern California. That was a major con-
cern for Southern California residents as exist-
ing fires were just getting going. Luckily, the 
offshore winds were not very strong, wide-
spread or long-lasting on the 8th and 9th, and 
residents could rest easier having dodged a bul-
let as the offshore flow weakened by the 10 th.  
 High pressure aloft rebuilt, providing 
warmer than average weather for a few days.  
 The next heat wave got going on the 15th  

A heavy thunderstorm on the eastern out-
skirts of Hemet (above) proved to be one of 
the heaviest on 18 August, the day with the 
most monsoon thunderstorms of the season. 
Photo Florian Boyd. 

San Diego Airport Data - September 2020 

  Max Min Avg Rain 

Actual 81.9 66.5 74.2 0.00 

Normal 75.9 65.2 70.6 0.15 

Anomaly  6.0  1.3  3.6 -0.15 

% of normal           0 

Max 100  72   0.00 

Min  74  61   



Quarterly Summary—continued 
with temperatures back over 100 degrees for 
many inland valleys. The heat eased and the 
marine layer returned from the 18th to the 
20th. Several days followed with slight varia-
tions in the marine layer and temperatures av-
eraging just above normal.  
 The final days of September were hot 
ones as yet another strong high pressure ridge 
gripped the West starting on the 27th. Light 
offshore flow helped boost temperatures even 
close to the coast.  

  Monthly precipitation was zero for 
all areas as monsoon flow and remnant 
tropical cyclone moisture was largely ab-
sent all month. 
 Average temperatures across the 

region ranged from 3 to 5.7 degrees above average for the month. It was the warmest 
September on record for Palm Springs, Indio, Palomar Mountain, Idyllwild and Escondido.  

 

Meet Our Newest Meteorologist 
 
 Elizabeth Schenk joined the NWS team in San Diego this past 
June and has been a valuable contributor to the services we offer. Liz 
tells us about herself. 
 Growing up in [suburban St. Paul] Minnesota, I was able to fully 
experience all four seasons. The heat and humidity of the summer, 
the changing leaves and the first frost of the fall that would abruptly 
transition to the frigid and snowy winters, and the slow (and some-
times painful) transition to spring. Once spring would FINALLY roll 
around, I would stand out on the back porch and watch the squalls ap-
proach from the west. My grandparents also helped to foster my love 
for weather at a young age. I would spend hours at their house watch-
ing hurricane coverage , which sparked an interest in tropical meteor-
ology, even has a kid in land-locked Minnesota. 
 I had a consistent passion for the weather growing up, but I did-
n’t realize that I wanted to pursue a career in meteorology until I en-
rolled in an entry-level course during my freshman year of college. The professor who taught the 
course had such a strong passion for the weather and desire to help the students succeed. It was 
after this course that I could really see a future for myself as a meteorologist. 
 I graduated from the University of Wisconsin in 2015 with a Bachelor’s of Science degree in 
Atmospheric and Oceanic Sciences. I worked at AccuWeather Enterprise Solutions in Wichita, KS 
for nearly five years as a Lead Storm Warning Meteorologist, with a focus on forecasting/warning 
for hazardous weather conditions across North America. 
 Moving across the country to join the NWS in San Diego during a global pandemic definitely 
makes for an interesting “new normal.” However, I have still had the opportunity to explore the 
beautiful beaches of Southern California. I am interested in learning more about rip currents and 
Santa Ana wind events in Southern California. Learning to forecast the marine layer has been the 
most challenging thing about forecasting so far. Outside of SoCal, the most exciting weather for 
me is severe convective weather and tropical cyclones. 

The El Dorado Fire near Yucaipa (above, photo 
sbsun.com) and the Valley Fire southeast of Alpine 
(left, image SDG&E/HPWREN) both sprang to life on 
the very hot weekend of 5-6 September. 


