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o AF =a In(C/Cy)
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What is this law? I

AF = a In(C/G)

Co = 275 ppm

C =395 ppm

o = constant

AF = radiative forcing
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Yes It's a Matter of Life and Death

Earthquakes and
Weatherquakes:
Mathematics and Climate
Change

Martin E. Walter

In memory of Roger Gallet

1 1824 the French mathematician Jean Bap-
tiste Joseph Fourier (1768-1830) in order to
describe_certain observations, created the
term “greenhouse cffect”, (7, 81, In mod
crn language hs et occrs e il
‘spectrum sunlight through an enclosure-
cheating barrer, such as gass OF i amosphere
an ure he ar
rier absorbs,/emits Infrared spectrum radiation or
otherwise iraps heat. This paper is one (small
‘mathematical step on the journey that Fourier be-
ain goal i to describe.a plausible model
wherein the proportion of extreme weather events,
such as tornados, among all weather events, can
be expected to increase as the concentrations of

where € is CO; concentration measured in parts
per million by volume (ppmv); C, denotes a base:
line or unperturbed concentration of CO,, and AF
is the radiative forcing, measured in Warts per
square meter, tergovernmental Panel on
Climate Changt (IPC) assigns to the constunt
the value G

5.35. Rad
Comesponing
{global average temperature, by defiiion radia
tive forcing is the change in the balance between
radiation coming into the atmosphere and radia-
tion going out. A positive radiative forcing tends
on average to warm the surface of the Earth,
and negative forcing tends on average to cool the
surface. (We willnot go nto the details of the quan:

and

in the stmasphers
896 Swedish scientist Svante August Ar
henius (18551927, 1905 Nobel Prze winncs
chemisr, was avare that amospheric concer
iratons of CO; (and other gases) had an effct
round el umpu.mm and he formulated
< rcenhouse law for COL (1. Were Arthenius
S hemonations for
values of physical constants
Hight tange, but s greenhouse law remains
intact today. From a reference published about
1 r 1], namely, page 2718 of [14], we
see Arrhenius's greenhouse law for CO, stated as:

aln(c/cy),

(Greenhouse Law for CO,)  AF

Martin E. Water i professor of mathemaics at the Uni-
versiy of Colorado. His emal address swa’ ter@eucid

global average temperature.)
Qualitatively his CO; thesis, which Arrhenius
was the first to articulate, says: increasing emis-
sions of CO leads to global warming. Arrhenius
predic mmvmauum.w 0s concentatons woukd
ult in a global av ture risc of 5
e . 1 2007 the IPCC chlcuated 3.2 10
se. Ths 1s firly good agreement given
that more than a centuryoftechnology separates
the two s mber:
For the record . 2], preindusirial concentra-
tons of €O are estimated to have been about
0 ppmv. From [2], page 43, we see a table of
loban g i, o concamratons rom
1960 vhen i vas 31691 pomy 10 2000 when
1t was spproximately 38184 pprv. In ths able
the function of CO, concentration versus time 1s
el an increasing function fom 1000 15
the present (neglecting the annual fluctuation). We
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wherein the proportion of extreme weather events,
such as tornados, among all weather events, can
be expected to increase as the concentrations of
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C0; concentration measured in parts
e milon by olume (o . denores b
lneor unperturbed oncentration of Oy, nd A7
is the radiative forcing, measured in Warts per
square meter, tersovernmenta Fanlon
Climate Changt (IPCC) assigns to the constant o
the value 6.3; [14] assigns the value 5.35. Radia.
e foring i diccty relaed t0 @ orresponding
(global average) temperature, by definition radia-
tive forcing is the change in the balance between
radiation coming into the stmosphere and rad-
n going out. A positive radiative forcing tends
o wirm the surface of the Earth,
and negative forcing tends on average 1o cool the
surface. (We willnot go nto the details of the quan:
and

inthe stmosphere

896 Swedish scientist Svante August Ar
henis (185519 7, 1903 Nobel Prizewinner in
chemistry, was aware that atmospheric concen
tratins of €Oz a other gases) b
level temperatur
< rcenhouse law for COL (1. Were Arthenius
al, the motatonsforisstudy and the precse
values of pl d in bis models
i changes bt i srccahoue o
imact today. From a reference published about
102 years alter (1], namely, 141, we
see Arrhenius's greenhouse law for CO, stated as:

(Greenhouse Law for CO,)  AF = aIn(C/Cy),

Martin E. Water i professor of mathemaics at the Uni-
versiy of Colorado. His emal address swa’ ter@eucid
ed

global average temperature.)
Qualitatively his CO; thesis, which Arrhenius

was the first to articulate, says: increasing emis-

sions of CO leads to global warming. Arrhenius

e tha douing CO; conceration would

resultin 2 globl average temperatre s of 5

6 deg C. I the 1hCC Glaiited a 2 mJ'

e € e, This i oy o n
that more tha  cnturyof echmoog sepatates
mber:

"o thesecor. e, o prendustral concemr
s o 0z are smated o b been sbost
0 ppmv. From [2], page 43, we see a table of
obal wcrage i Co. <omcenmsaions fhom
1960 when it was 316.91 ppmy 10 2006 when
it vas approximatcly 38154 ppmv. I s able
the function of oncentration versus time
essentially an increasing function from 1960 to
the present (neglecting the annual fluctuation). We

THEOREM: A modest
increase in global
temperatures likely leads
to
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is the radiative forcing, measured in Watts per
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Qualitatively his CO;
was the first to articulate, says: increasing emis-
sions of CO, leads to global warming. Arhenius
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2007 the PCC calcuated a 2 10 45
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global, average annual CO, concentrations from
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it was approximately 381.84 ppmy. In this table
the function of CO, concentration versus time is
tially an increasing function from 1960 to
the present (neglecting the annual fluctuation). We

THEOREM: A modest
increase in global
temperatures likely leads
to an immodest increase
in EXTREME weather
events.
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published about
2718 of 13, we

for €O stated as:

(Greenhouse Law for CO,)  AF = aIn(C/Cy),
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global, average annual CO, concentrations from
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it was approximately 381.84 ppmy. In this table
the function of CO, concentration versus time is
essentially an increasing function from 1960 to
the present (neglecting the annual fluctuation). We
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This is XTREME 3
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The fossil fuel industry has in its reserves b times™ the carbon
needed to raise global temperatures 2 degrees C.
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Nature to Humans: WAKE UP !l

Fact

The fossil fuel industry has in its reserves b times™ the carbon
needed to raise global temperatures 2 degrees C.

Fact

If we continue with business and politics as usual, “the market”
will burn enough carbon
to completely collapse complex civilization.
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Nature to Humans: WAKE UP 1!

Fact

The fossil fuel industry has in its reserves b times™ the carbon
needed to raise global temperatures 2 degrees C.

Fact

If we continue with business and politics as usual, “the market
will burn enough carbon

to completely collapse complex civilization.

”

Fact

Humans are putting CARBON into the atmosphere 1,000,000
times faster than Nature sequestered it into the Earth. This is
Bad for Biodiversity.

* www.carbontracker.org



We Can Avoid This!
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“Yes, the planet got destroyed. But for a beautiful moment
in time we created a lot of value for shareholders.”
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For Example: 100 % Electric Cars are Back!
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TO SOLAR OR WIND ENERGY
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There is enough renewable energy for all of us.
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There is enough renewable energy for all of us.
For a proof see my book!
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We Can Run the World Economy on Renewable
Energy
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We Can Run the World Economy on Renewable
Energy

There is enough renewable energy for all of us.
For a proof see my book!

o Put Solar Collectors on Urbanized Space—roofs etc.
o Collect Wind Energy Without Killing Birds
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Let's use WATER to Connect a few Numbers and Concepts.

«O>r «Fr <

it
-

RN Ge



Dust Bowl: Farmers Focus on Wheat!
We ALL Facilitated it (WWII) — Ogalla Aquifer
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Don't Forget Fire
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Fire is Often Up-Close and Personal
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Water in the SouthWest?




Water in the SouthWest? In Las Vegas?
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Water in the SouthWest? In Las Vegas?
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The Ice is Really Melting!

3 EF T s
Documentary | ‘Chasing Ice’ A

Film sends clu]lmg message about climate change

By Roger
Mncmﬁy Tans
News Service

“Itis better to light a single

Boulder-based photogra-
‘pher James Balog must have
taken that to heart as he no-
Sepai 30l James Balog
‘heard all the cursing dominat-

ing the discussion of global .
Chasing lce
Montana

T e ~ == Alaska

“Chasing lce”

So Balog took a candle —

SERIETIEI g mouns Online ok ok Greenland
have theice core samples Lol

“Chasing o i b PES _ and “Chasing los"at Jonatansson, Louie Pshoyos, Iceland
Diractor: eff Oriowski
ht"hﬂm'ﬂ'h‘ﬂ”'b ‘mosphere. Film cameras sitin > Running time: 76 minutes

tioual Geographic, in his dog- 54 Bajog macets other scien o Rated: Unrated, with moments of

sed auest o slenc the S Ao Mok the change” — glaciers, which are i por & couploof
sums up in montages of TV gﬁ“ﬂfm‘:“‘“ﬁzf:h ing,” thinning out as they Etc.: “Ghasing lce” opens today
i warming planet. o lodtoset  Denver. s siated for a Dec.

Ideologues such as Sean i

o 12-15 run at The Boedecker in
iy and Rush Limbaugh And i R gcamitons, the Dairy Genter for the Arts
) e ol

them, the

newscasts, giving talks to cli-
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Much Faster Than Predicted

Friday, November 30,2012 - 75¢ - www.dailycamera.com

VIP Golf & Resort Package
at the Omni for $39

OMNL % HOTELS &RESORTS’

intariocka:

Scientists highlight record melinng

Greenland, polar sea ice top concerns

ly Charlie Brennan
ramera Staff Writer
The polar ice sheets of Antarctica
nd Greenland are now melting
 times faster than in the 1990s,
ccording to a study released Thurs”
fay and co-authored by a Boulder
clentist.
To date, it is believed that ice-
‘heet melt has only added about half
n inch to rising sea levels. But the

quicker pace of melting, particularly
in Greenland, now has ice scientists
worried.

New research published in the
journal Science concludes that Ant-
arctica is melting, but points to the
smaller ice sheet in Greenland,
which covers most of the island, as
the more critical issue. Its melt rate
has grown from about 55 billion tons
a year in the 1990s to almost 200 bil-

lon tons 5 vea secenty, according

N reentand is really taking off”
said the study’s co-author Ted Scam-
bos, lead scientist at Boulder’s Na-
tional Snow and Ice Data Center,
which is part of the University of Col-

Tand, the melt was so se-
vere that it took away the very instru-
ments we used to measure the ice
sheet,” Scambos added. “Many in-

See MELT, 8A

image shows
surface melt
water rushing
along the surface
of the Greenland
Ice Shest throug!
asupra-glacial
stream channel
southwest of
lulissat,
Greenland.
Associated Press

i
it
N)
pe)
o)



Estimates Can Be Too Conservative!

The Logic of 8A | FRIDAY, NOVEMBER 30, 2012 DAILY CAMERA
Nature Versus T

s Melt ‘proceeded to a level

wowae W€ have never seen before’

Continuedsfrom 14 “The decline of sea ice seems to have tist Erik Ivins, another c
struments were melted out accelerated over the past. It has just {Ronciine Endy wﬂwmmz
WELCOME aig ‘”‘z‘p‘d“";"’"“’“la““ mmell gotten faster. The year of 2007, we were all B ool
Poverseenbetorer ' astounded; there was all kinds of talk . “The more energy there is
CLIMATE The work of the NSIDC about what was happening. But in 2012, i1 2 ¥ave, the futher the va-

= s getinland,” Ivins said.
CHANGE — oo made waves Thursday o \we diidn’t just beat — we blew out the old

Scientists blame man-made

was reported at the UN, cii- record.” global warming for the melt-
CONNEC- mate talks in the Qatari capital Mark Serroze 1§ Burning fossil fuels, such
of Doha that, based on data director of CU's National Snow and lcs Data Genter 23 €02l and oil, emifs carbon
TIONS supplied by Boulder memh. dioxide and other greenhouse
ers, an arca of Arctic sea ice fhe concerraions of green become actve i the atmos- 15 e ongont, feig
farger than the United States e gases in the atmos- phere. e et 3
COUNTING melted this year. phere, wlnch L ensies, and Syl tiateraces e
The dramatic recorddow ey records. they breathe out c g
AND CON- reading of Arctic seaice doct _ According to Mark Serreze,  mosty as carbon d.lox:de, but
mented in the UN. report  gifector of CU's NSIDG, “The o us methane;
NECTING B ihe « World Mewgr decline of SO TREEE s i ey
Ological Organization fo de have accelerated over the . “Then, that adds to the at- ;s e s
; ] ishing at the two poles h
EXERCISE lre clmate change Is hap gy I b just goten fsier. mosphere’s existing losd. of b )

pening “before our eyes.”
et meh s one of The vear of 2007, we were all grecnhouse gases, makes i anover In 2007, the Intergov.

e meluzmsione o S e B e il Paell s Chian
LOGICQUAKES Weather events to hit the plas. L falk about what was hap- more of the permafrost, and Change ¢id not include ice
ctin 2015, bt the ce. e Pening: But in 2012, we did't _gives an even bigger carbon ghcet‘mel i is calelations
B just beat — we blew out the release. There is a concem of futare soa level s pe.
Humility is in Feport, with the UN. conclud. 0ld record. S ne i e A el g
ing icé over had reached - ‘From where we're looking come a significant player” in ain.
Order in the arca 0% We don't see any evi climate change. “Once the  Seambos said the study he <
Soundihe North Polo. dence that this trend is going genie is out of the bottle, you coauthored  involved  nyore
e loss of icc measured o stop,” Serreze added. “My can't putit back in.” than 50 scientisis B
during the warming months of Yiew s we could be looking at A for the sca ice, because recongle three different meth:
Mamh (o September was a an ic Ocean with no sea of the size of the world's ods of measuring 1ce sheet
staggering 4,57 million square ~ ice in summer by zmm or 20 oceans, it takes a lot of ice 1loss, Their work leaves him
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WMO  Secretary-General NSIDC in Doha is. scientist. inch. Since 1992, ice sheets at els. ¢an 500n e quaniited
Mictel Jurad said, “The Ken Schaefer, whose area of the poles have lost nearly 5 with greater c
alarming rate of its melt this specialty is permafrost carbon . trillion fons of ice, auurdmg most hkelymaZDM reporl by
vear highlighted the Iar St AL o rescarchers, raising sea lov-
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Obesity: As We All Grow Fatter

16A | SUNDAY, NOVEMBER 25, 2012 DAILY CA
World briefs
Cairo| Hamas No. 2 likely link a significant eas-  and soft drink industries,
rejects Gaza ing of the blockade to Ham-  newly sedentary ways of iv-
arms halt as’ willingness to stop smug-  ing and a genetic heritage
Gas raling Hamas will €18 Weapons nfo Gaza and  susceptible to diabetes, a
b e producing them there. chronic, life-threatening ill-
cause only a sirong arsenal, g o terZouk said Sature - pess.
not negotiations, can extract oAt (1 g : X
concessions from laracl, the o, arguing that recent . Palestine | Arafat's
2in the Islamic militant o ien bistory has . body to be exhumed
‘group told The Associated g A e hod
v Israel lead nowhere unless AH — The body
Pressinan iftetviewSatits oy C o esipoiie of late Palestinian leader
g S : Yasser Arafatis to be ex-
Abu Marzouls just tree. - Mexico City | Nation  humed on Tuesday, in an of-
days after the worst bout of faces diabetes ol corenmony e e
IsrackHamas fighting infour ‘disaster’ as obesity ¢ corpse returned to the
verrMbigh s i grave on the same day once
ahead for Egyptian-brokered 1EVEIS soar samples needed to de-
Sallts Beteoathat Eahlo With each bite into a termine the cause of his
aeighbors onanew border  87°557 tacoand slurpofa  death are taken, a Palestini-
i ary drink, Mexico hurt-  an official said Saturday.
Hiis deitds that s e toward MR (N Tawiik Tirawi, who heads
el and Egypt lft al restric-  perts predict will be a public  the official Palestinian com-
tions on the movement of  health crisis from diabetes-  mittee investigating Arafat’s
goods and people in and out  related disease. death, said Swiss, French
of the Palestinian territory, Afifth of all Mexican and Russian forensic teams
which has been buckling un- Women and more than a would be present at the site.
der a border blockade since ~ quarter of men are believed A Swiss lab carried out
the Islamists seized the terri- 0 be at risk for diabetes (es's on Arafat's belongings
tory in 2007, The restrictions now. It's already the nation’s i Wi Gaces

have been eased somewhat
in recent years, but not
enough to allow Gaza's bat-
tered economy to develop.
Tsraeli officials were not
immediately available for
comment Saturday, the Jew-
ish Sabbath. However, an Is-
raeli security official said
this weel that Israel would

No. 1 killer, taking some
70,000 lives a year, far more
than gangster violence.
Public health experts
blame changes in lifestyle
that have made Mexicans

United States, They atibute
changes to powerful snack

e &t
‘material polonium. The find-
ing prompted the Palestinian
Authority and Arafat’s widow
to demand a further investi-

gation of the causes and rea- ’

sons for his death.

Camera wire services
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Food Monopolies: SHUT UP and eat GMOs!
(no labels in U.S.)
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It takes 10 CAL of Fossil Fuel Energy
to put

1 CAL of Food on our plates.
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Treadmill ONE of Industrial Agriculture

Synthetic (Fossile Fuel) Pesticides
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Treadmill TWO of Industrial Agriculture

Synthetic (Fossil Fuel) Fertilizer
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Treadmill THREE of Industrial Agriculture

THE FINANCIAL
TREADMILL

INPUTS from Corporations (cost go up):
SEEDS: from Monsanto et al (used to grow our own)
CHEMICALS: Pesticides/Fertilizers

FARM OUTPUTS (to Corporations) Cargill, Conagra etc.
Price paid 77
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Death in the Garbage Patch
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Bird Death in the Garbage Patch
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Mammal Death in the Garbage Patch
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Garbage Death: Hawaii
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Turtle Death in the Garbage Patch
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The Oceans are a DUMPING GROUND

1000
—
Kilometer
| Thi Trash Vortex | The journey of trash | 4 yoars 8 years

The: animaton shows: how rash (pange dots) entedng ha sea fom and along ha Patic coast = caught by tha gyre. Cn it way he
ash is concaniated and evaniualy ends up in one of ha bwo shown vorices. As A consequence, in hesa aeas, he surface walsr
conlains six irmees mom plasic han plankion biomass (dry weighl).



There are FIVE Gyres
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70 Million Shark Deaths Globally per Year
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Shawn Heinrichs: NINETY PERCENT of ocean’s BIG FISH
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AT LEAST 90% of global WILDERNESS IS GONE

CLEARCUT

TIE TRAGEDY OF IXDUSTRIAL FORESTR

As of 1990: NINETY SIX PERCENT of,U.Ss BIG TREES gone
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ENTROPY is just as important as ENERGY

Humans take the lowest entropy fish.

Humans take the fowest entropy trees.

Humans take the lowest entropy everything.

(A century and a half ago one could find a 1 ounce nugget of
nearly pure gold.

Today it can take 400 tonnes of gold ore to produce 1 ounce of

gold.)

Human OUTPUT is HIGH entropy waste (pollution?)

We live on low entropy just as much as we live on energy.
This is one of the lessons of

It takes TIME and ENERGY to LOWER ENTROPY.
Homework Calculation: Are we running out of time and/or
energy?
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Extreme Weatherquakes are Expensive

Mississippi | Drought
could make state
impassable

to barges

ST. LOUIS — After months
of drought, companies that
ship grain and other goods
down the Mississippi River
are being haunted by a poten-
tial nightmare: If water levels
fall too low, the nation’s main
inland waterway could be-
come impassable to barges
just as the harvest heads to
market.

Any closure of the river
would upend the transport
system that has carried Amer-
ican grain since before steam-
hoats and Mark Twain. So
shipping companies are
scrambling to find alternative
ways to move tons of corn,

BUSINESS

News in brief

Weather | Sandy delivers heavy blow
to U.S. economy

‘WASHINGTON — Superstorm Sandy packed a bigger
economic punch than most people had thought.

In its sweep through the Northeast, the storm halted
sales at major retailers at the start of the crucial holiday
shopping season, closed factories and slowed home sales in
one of the most densely populated areas of the country.

On Thursday, for example, Kohl’s, Target and Macy’s
blamed the storm for weak sales in November. Macy’s and
Nordstrom Inc. reported their first monthly sales drop since
late 2009, when the U.S. economy was just emerging from
the Great Recession.

And the government said this week that new-home sales
plunged 32 percent in the Northeast last month and nearly
12 percent in the South. By contrast, sales surged nearly
63 percent in the Midwest and nearly 9 percent in the West.

Sandy is being blamed for about $62 billion in damage
and other losses in the U.S., most of it in New York and
New Jersey. It's the second-costliest storm in U.S. history
after Hurricane Katrina, which caused $128 billion in dam-
age in inflation-adjusted dollars.

New York is seeking $42 billion in federal aid, including
about $9 billion for projects to head off damage in future
storms. New Jersey is seeking nearly $37 billion in aid, in-
cluding $7.4 billion for future projects.
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to the exclusion of all other variables.
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T Society facilitated this focus. Fight WWII, government
CLIMATE policy=homestead
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Counne The latest financial crisis: The well situated FEW focused on

(BT ONE VARIABLE.
ACCUMULATE as much wealth as possible.

LOGICQUAKES

Hurmiliy is in We facilitate the next financial collapse because we
“bailed out” those who caused the last one — even after they
caused it.
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The Greatest Failing of the Human Race?

Our addiciton to GROWTH, population growth in particular,
led Professor Albert A. Bartlett to say:

“The greatest shortcoming of the human race is our inability to
understand the the exponential function.”

Given Arrehius's Law, | would add

And our inability to understand the INVERSE of the
exponential function.

But | think there is an even greater failing: A LOGICAL one
(logic = patterns in thought)

We focus on one variable in Nature, ourselves. We do our best
to live in a reality of our own creation, detached from daily
feedback from Nature.

Society at large facilitates rather than regulates this tendency.



NOT

the CENTER of the BIOSPHERE.

«O>r «Fr «=>»

Humans are but one part of the BIOSHPERE,

« =)

RN Ge



ANTIDOTE: The Bio-Copernican AXIOM
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M””"\:/"T “...In 1949 a federal jury convicted GM (General Motors),

arty alter . . . . .

¢ Standard Oil of California, Firestone Tire, and others of

WELCOME conspiring to dismantle trolley lines throughout the (U.S.A.).”
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CONNEG: e You have just had a lesson in MEDIA LITERACY if you have
e never heard of this crime before—OR—you know not how to
AND CON- document it.
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Order . ..
e We are entitled to our opinions, but not to our own facts.
e “In a time of universal deceit, telling the truth

is a revolutionary act.” George Orwell
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