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World of Hurt

Annual CO2 emissions by world region
This measures fossil fuel and industry emissions’ . Land use change is not included.
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By Steve Huntoon

Do you remember
reading a couple years
ago that the worldwide
reduction in aerosol
emissions! would likely
double the rate of glob-
al warming from what
it's been for the past 50
years?

No? Neither do .

Steve Huntoon

But there it was in Inside Climate News in Sep-
tember 2021.2 James Hansen, the Paul Revere
of global warming since 1988, had a heretical
warning. Aerosols have a climate cooling effect,
and the reduction in aerosols is accelerating
global warming. The headline wasn't cryptic:
“The Rate of Global Warming During Next 25
Years Could Be Double What it Was in the
Previous 50, a Renowned Climate Scientist
Warns?

If you thought this warning of existential threat
would have garnered worldwide media atten-
tion, you would be wrong. Instead, crickets.

This Summer

So here we are, two years later, setting new
heat records. The aerosol cooling effect is
diminishing relative to the warming effect of
greenhouse gases.

Not that the reduction in aerosols like sulfur

dioxide didn’t have a benefit. Aerosols are

air pollutants estimated to kill several million
people worldwide every year (although there
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Global sulphur dioxide (SO2) emissions by world region
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are sources of aerosols other than fossil fuel
combustion).*

But what we didn’t recognize was the double-
edged sword: These same aerosols have
been offsetting a lot of the warming effect of
GHGs.

What'’s Going On

Please take a look at the charts above of global
carbon dioxide emissions and global sulfur
dioxide emissions.” See the difference?

The difference in change between carbon di-
oxide and aerosol emissions is even more dra-
matic in places like PJM, as shown by the chart
below, where the left axis is carbon dioxide and
the right axis is aerosol emissions.

As PJM summarizes: “From 2005 to 2022,
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carbon dioxide emission rates fell 37% across
PJM’s footprint; emission rates for nitrogen
oxides are down 87% and sulfur dioxide 95%.”
Thus, carbon dioxide emissions have fallen less
than half as much as aerosol emissions.

No Good Deed Goes Unpunished

The cooling effect isn't small. Hansen and his
colleagues think the cumulative cooling effect
of aerosols has been offsetting about half the
cumulative warming effect of GHGs, as the top
right chart on the next page from their recent
study shows.”

If you compare the red lines based on expected
warming from paleoclimate and other records
with actual warming, there is about a 1- to
1.5-degree Celsius gap in 2022. Hansen and
his team attribute the gap to the cooling effect
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of aerosols.

Recent research, analyzing COVID-19
pandemic period data, suggests this even
understates the relative effects of GHGs and
aerosols on global warming.®

The most recent Intergovernmental Panel on
Climate Change (IPCC) report does estimate
an offsetting effect of aerosols, but it pegs the
offset at only a quarter of the otherwise warm-
ing effect of GHGs.” As the chart suggests,
Hansen and his colleagues think the IPCC

has greatly understated the aerosol effect:
“Aerosol climate forcing is larger than the re-
cent (AR6) IPCC estimate. Aerosols probably
provided a significant climate forcing prior

to the Industrial Revolution. We know of no
other persuasive explanation for the absence
of significant global warming during the past
6,000 years, a period in which the GHG forcing
increased 0.5 W/m?. Climate models that do
not incorporate a growing negative aerosol
forcing yield significant warming in that period,
awarming that, in fact, did not occur’*°

So between Hansen's team and the IPCC — as
Clint Eastwood might ask — do you feel lucky?

Wait, It's Worse Than That

Aerosols have arelatively short durationin

the atmosphere (weeks), while GHGs have a
relatively long duration (decades). As fossil fuel
generation continues to be reduced, the pres-
ence of cooling aerosols drops off rapidly while
the presence of GHGs continues for decades.
So the cooling effect dissipates rapidly while
the heating effect persists. As a recent study
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| "Global warming in the pipeline," by James E. Hansen, et al.

says: “A complete phaseout of today’s fossil
fuel combustion to zero-emission renewables
would result in rapid aerosol demasking, while
the GHGs linger on.!

Hansen's team projects that the rate of global
warming post-2010 has been and will be at
least 50% greater than the prior 40-year rate:
“Decline of aerosol emissions since 2010
should increase the 1970-2010 global warm-
ing rate of 0.18 C per decade to a post-2010
rate of at least 0.27 C per decade.*?
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The chart to the left depics this dire future.®

So this summer’s heat waves should have come
as nosurprise.

Wait, It's Even Worse Than That

Hansen's other heretical warning — also
largely ignored by major media — is that the
conventional scientific wisdom has great-

ly overstated the time lag between rising
temperatures and rising seas. That wisdom is
based on models showing gradual sea rise over
many centuries. The IPCC’s various emission
scenarios project sea level rise of no more than
1 meter by 2100.4

Hansen and colleagues say we need to pay
more attention to the paleoclimate record
revealing a past in which sea levels rose rapidly,
with the prospect for several meters of sea rise
over the next 50 to 150 years.™ There’s also
conforming evidence from a Greenland ice
core as revealed in a new study.™

Not to minimize other consequences of a hot-
ter climate over the decades to come, but this
is the threat of entire coastal cities disappear-
ing. Three hundred twenty million people live
less than 5 meters above sea level.'’

This isn't about adaptation; this is the end
of the world as we know it. And no, to riff on
R.E.M.*® | don't feel fine.

Now What?

The response by most climatologists appears
to be two-fold: (1) reducing aerosols is worth
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it because the reduced air pollution saves
lives, and (2) even if Hansen and colleagues
areright, it just means we need to do more to
decarbonize faster rather than distract from
that mission.

Re. response 1: Yes, aerosols are a form of air
pollution that causes several million deaths per
year. But that doesn’t explain why non-toxic
aerosols like sand can't replace toxic aerosols
as discussed more below.

Re. response 2: Worldwide decarbonization
isn't going to happen any time soon, if ever.'”
The “A” in Plan A could stand for “Ain’'t hap-
pening.” I've discussed the prospect, or lack
thereof, of worldwide decarbonization before,
with references to that and othering sobering
news in the footnote.?® And here’s a recent
data point from Pew Research: Only 31% of
Americans support a full phaseout of fossil
fuels;?* you can imagine what that number is
for the rest of the world.

And it's probably too late for Plan A anyway.
Hansen offers this somber reality (buried in
aparagraph on page 45 of the recent study):
“Phasedown of emissions cannot restore
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Earth’s energy balance within less than several
decades, which is too slow to prevent grievous
escalation of climate impacts and probably
too slow to avoid locking in loss of the West
Antarctic ice sheet and sea level rise of several
meters.”

It's baked in, figuratively and literally.??
Plan B

As | wrote last year, we need a Plan B: putting
aerosols back into the atmosphere, at least
to get back to the cooling effect we've had
before, and to buy us time for decarbonization
to occur and to be impactful.

The best candidate may be non-toxic sand add-
ed to the stratosphere (with longer duration
than the short-duration aerosols in our close-
in troposphere).

This isn't just neophyte Steve Huntoon talking.
This is Hansen talking: “A promising approach
to overcome humanity’s harmful geo-
transformation of Earth is temporary solar
radiation management (SRM). ... An example
of SRMis injection of atmospheric aerosols at
high southern latitudes, which global simula-
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tions suggest would cool the Southern Ocean
at depth and limit melting of Antarcticice
shelves.#

To climate purists who reject this as humans
messing with the environment, what do they
think we humans have been doing for millen-
nia? We need to focus on what's best for our
species, our children and their children.

And to the objection that the world’s nations
wouldn't agree on what specific geoengineer-
ing should be done, is it more likely that there
will be worldwide agreement on rapid elimina-
tion of GHGs and who pays for it, assuming the
requisite technologies even exist at feasible
cost? As Aerosmith said, dream on.>

Isn’t It Ironic

It's ironic that what we thought was an unadul-
terated good — reducing aerosol emissions

— has adark side. I'll give Alanis Morissette the
last word about what we might (or might not)
do about it:®

It's the good advice that you just didn't take
And who would've thought ... it figures. =
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