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One picture is worth a thousand words.

Why is California Weather So Variable?
Why So Many Wildfires?

U.S. Drought Monitor August 10, 2021

(Released Thursdey, Aug. 11, 2021)
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In 2021 all of California was in drought. California
government officials claimed California was on the
“front lines of the climate crisis.” But climate is the
long term average of the weather with “long term”
usually understood to mean at least 30 years. Unfor-
tunately, California has a major weather problem, in
that its weather varies dramatically from year to year
with the El Nino/La Nina Cycle, which scientists call
ENSO, the ElI Nino Southern Oscillation.
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ENSO flips between hot and cold phases on an

unpredictable 2-7 year cycle. The intensity of

each cycle also varies unpredictably. Scientists
== have not as yet found any long-term change in
“ the length of the cycle or in the intensity of the
 temperature swings. Our best computer models
= = can not successfully model ENSO.
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The ENSO temperature swings _ : _
are large in terms of number of C O T ’
degrees, and they effect huge
areas of the Pacific Ocean.
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The La Nina phase brings drought to California,
as in 2021-2022 (see the first image above), and
S A gt rain to Australia and India.

El Nifio and Rainfall

El Nifio conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. Although they vary somewhat from
one El Nifio to the next, the strongest shifts remain fairly consistent in the regions and seasons shown on the map below.
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This past winter the California drought was
over, and Californians were complaining
about “atmospheric rivers” delivering torren-
tial rains and floods. The snow was so heavy
it crushed houses around Lake Tahoe. The
drought had moved Eastward and is now
centered in Kansas.

uﬁn 3 Very Wet/Very Dry
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Since 1895 wet and dry periods have moved around

the US a lot from year to year and from one area to

another with no apparent trend (hence no apparent g 2
climate change), except there is arguably a slight ‘
decline in the percent of the US “very dry” since the
horrendous year of 1954.



Worldwide rainfall anomaly mm

The climate models and the IPCC ARG6 predict
that world rainfall will be increasing, and, in
fact, a “very weak upward trend” has been
measured. The world rainfall per year has been
very erratic since around 1955.
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While the amount of annual precipitation over time shows no statewide trend, year-to-

Fig. 6. The worldwide rainfall anomaly from 1901 to 2021 shows only a very weak ~ year variability has increased since the 1980s. In recent years, the fraction of
X 4 precipitation that falls as rain instead of snow has increased in the Sierra Nevada and
upward trend of about 1 mm per year. Data: EPA 14) (Note that this graph shows Southern Cascades, reducing the water stored in the snowpack that provides most of

only anomalies, not the full quantities as would be preferable. Given that the source ~ ©8lfornia’s water supply.

Figure 1. Statewide annual precipitation (1895-2021)
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Z; variance for the 30-year period ending in that year to the variance over the entire period (1895-2021).
’:f A ratio above 1 means precipitation was more variable; below one, less variable.
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The data for the US as a whole since 1895
shows a pronounced regional difference - rain-
fall is increasing over the Eastern half of the US
but not changing much over the Western half
generally. Today the Great Lakes are brimming )
while Lake Mead and Lake Powell are extreme- . e “\,{_\5
im— ol

ly low.
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Palmer Drought Sewverity Index

National Centers for
Data Source: 5km Gridded Dataset (nClimGrid) Environmental Information

Although the rainfall data shows no downward trend
for California, the Palmer Drought Severity Index for
California shows a steadily increasing level of dryness

o through 2021, before the recent drought ended. The
The Palmer Drought Severity Index measures the [PCC ARG6 detected an increase in “fire weather”

refative dryness of a region by incorporating readily

Index value

available temperature, recipitation, and soil moisture : : : :
data. Betweeﬁ 20710 a.r'.\lllcjjII 2051, there were 48 months aI'OLlIld the WOI’ld, Wthh 1S deﬁned as an mcrease in
when Index values were at or below -3 (representing

severe drought), including eight months with values drought and temperature

below -6 (representing very extreme drought).




Since 1980 California has had 5 droughts.
California also has had periods of torrential
rains and a lengthy history of floods. For ex-
ample, the Great Flood of 1862 covered al-
most one-third of the state. The storm lasted
for 45 days. Sacramento was so flooded that
the newly elected governor had to take a row-
boat to get to his inauguration.
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NOAA data shows California warming, particularly
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since about 1975. The 2015-2016 EI Nino spike stands
out dramatically. The rise per century has been about 2
F (from about 57 F to 59 F) or a little more than 1 C.
The IPCC ARG says that the world temperature has risen

about 1.1 C since the preindustrial period.
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But for the whole of the US there has been no ' ‘ :
temperature change since 2005 according to NO- ‘
AA’s most accurate dataset, the Climate Refer- Lazre
ence Network. Thus the increase in California I m : M |
temperature and the decrease in the Palmer USCRN: -0.67°F |
Drought Index appear to be local variations and a | | u N w V N
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not typical of the continental US.

In California acres burned per year by wildfires have ris-
en dramatically since about 1983. Of all the states Cali-
fornia has the worst problem with wildfires. The varia-
bility of California’s weather is a major contributing fac-
tor. Wet periods produce rapid growth of grasses and
low shrubs, which then dry out and provide excellent
kindling that promotes the rapid spread of wildfires.

Statewide annual acres burned
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The area burned by wildfires has increased in the last two
decades. The average area burned each year in the 2000s
and 20710s was twice the 1990s average, and in 2020-
2021 was ten times higher.

Figure 11: US forest area
burned by wildfires, 1926—
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United States Wildfire Count by Year
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The world data per year 2003-2022 clearly % 1000 %
shows the declining trend continuing, despite . . -
the [IPCC ARG detection of an increase in

“fire weather.” ’ = e i
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In recent days wildfires in Quebec have caused
major air pollution problems for New York and
other Eastern US cities. The data shows a de-
creasing trend since 1990 in the number of Que-
bec fires per year, and also shows an extreme

: variability in acres burned per year with argua-
bly a downward trend since the 1990s. It is usu-
al for Quebec to have a large number of fires per
year. For virtually the entire period of the graph
there have been more than 1,000 fires per year.

Forest fires in Quebec. Source: NFDP



Forest area burned and number of forest fires

The data for all of Canada shows a decreasing
number of fires per year since 1990. Acres
burned per year show high variability with
little apparent trend.

Forest fires in Canada. Source: NEDP

The ENSO cycle, not climate change, explains why California weather is so variable, and why

California has more of a wildfire problem than other US states. But why has the wildfire prob-
lem worsened in California and in the US over the last 30 years or so while wildfires have been
trending downwards in the world as a whole and in Canada? The ENSO cycle does not appear
to have changed over the last 30 years, so it has not been the cause of more wildfires.

The California climate appears to be warming and the California drought index is declining,
but these changes appear to be local and not typical of the continental US as a whole. Califor-
nia rainfall is remaining steady (although highly variable) as is overall rainfall in the continen-
tal US.

Causation of the increase in wildfires is disputed. California government officials insist the
cause 1s climate change and hence not their responsibility. But many scientists maintain that
government forest mismanagement and other government environmental polices are a signifi-
cant cause. For example, Scott Stephens, a professor of fire science at the University of Cali-
fornia Berkeley believes that 20-25% of wildfire damage in California comes from climate
change and 75% from the “way we manage lands and develop our landscape.”

Basic forest management practices are not followed in California, e.g. (1) controlled logging to
remove old and dead trees and to thin the forests, (2) cutting fire breaks and roads through for-
ests at risk of fire, and (3) controlled burns of particularly vulnerable areas (which is usually
done in the late fall when the risk of the fire escaping control is minimal).

Since the 1980s environmentalists in California have had significant success at banning basic
forest management practices in order to preserve “mature and old-growth” forests, in part, sup-
posedly, to protect endangered species such as the spotted owl. Unfortunately, such “mature
and old-growth” forests tend to be high risk for dangerous wildfires.



