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Starte r q UeStI OnS (true or false and why)
What do you think is the "current, prevailing"
opinion in Canada?

1. If not for mankind, temperatures and greenhgases
(GHGs) would stabilize to their "natural” levels.

2. Temperatures today are about as high as tteryhewe been
since life began Earth, and higher than they haenlsince
civilization began.

3. What s, BY FAR, the most important GHG?

4. Industrialization has driven greenhouse gaséi3s) to
levels higher than they have ever been.




climate is "naturally stable"

climate always hasrged, it is changing, and it alway9g
will change,...irrespective of anthropogenic effect

recent temperature changes §
large

recent and projected T changes due to anthropogenic
effects are modest in scale and rapidity compared t
"natural" changes across all timescales

CO2 is the most important
GHG

Water vapour is, by far. (plus ice, cloud) CO2
concentrations have >10 times higher during our
Phanerozoic (last 570 My).

CO2 correlates with
temperature since ~1850

Other than a general rise in both variables, CGsddOT
correlate very well with T (solar irradiance dods)!

but perhaps there is a "minor extra delta-T" inlést 20
or 30 years?

the "precautionary principle"
demands radical action to
combat global warming

Adaptation continues to be the key response by mdnrk
as it always has been!
Probability of radical cooling compared to warming!?!




EPICA ice cores, Antarctica - Temperature, CO2

Fig. 4. A composite CO,
record over six and a half ice
age cycles, back to 650,000
years BP. The record results
from the combination of co,
data from three Antarctic ice
cores: Dome C (black), 0 to
22 kyr BP. (9, 77) and 390 to

420 kyr BP. (5, 7), and Taylor
Dome (light green), 20 to 62
yr BP. (8). Black line indicates
3D from Dome C, 0 to 400
kyr BP. (7) and 400 to 650
kyr BP. (78). Blue line indi-
cates 3D from Vostok, 0 to
420 kyr BP. (7).

°

1316

Glacial Period

(graph flipped to show time increasing to the rjight

?,‘e. :
ko i
A S 4 B
Foyess O pue JE) S - el
ok it WAL t st b
£y 5 ! s AP o L)
Y X7 S - I S
s, o ‘,-J 3 " . e .}
2 -l e # . 2 )
i Pl e S .4
e ' %
A
ove-
0ee-
orh-
goeu
02b-
ot
oen = - - r
002 och 00h oce 00e [N 008 oar oor
033 008 [ 13810l sk

25 NOVEMBER 2005 VOL 310 SCIENCE www.sciencemag.org




Temperatures- the last 1,000 yee

J. Veizer "Celestial climate driver: a perspectiam four billion years of the carbon cycle" Geasuie
Canada, vol 32, no 1, pp13-27, 2005. CAVEAT: difsision effects in glaciers
(a) solar cycle length (b) cosmic ray flux © sadlmadiance (e) atmospheric [CO2]
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Solar irradiance — last 400 years

K. Tapping, D. Boteler, P. Charbonneau, A. Chufchvlanson, H. Paquette "Modelling solar magnettévag and irradiance variability
from the Maunder minimum to the present", unpublistiraft presentation ?Jan067?

(Slide deleted - might not be published yet)




Back to Cooling?

Chances are, the temperature will go down in fitd a
starts into the next ice age.

During ~Richard Nixon's Presidential era, globallow
was a concern (there was a cooling trend from
~1940-1975, even while CO2 emissions were rapidly
rising).

While perceptions over the last 15 years have
emphasized global warming (highest solar irradiance
7 ky?), many scientists are revisiting the glolmallimg
threat.

Apparently a Russian scientist predicts we'll eater
Maunder-like minimum, starting in 7-10 years, which
might take ~30 to 50 years to develop.




Influenza pandemics and solar activity

K. Tapping, unplublished

(Slide deleted - might not be published yet)




Influenza pandemics & solar

K.F. Tapping, R.G. Mathias, D.L. Surkan, Canadiamfkctious Diseases, vol 12, no 1, pp 61-62;Bain 2001

phase




Consequences of Global Cooling

Agricultural productivity — down in a big way?
land area, [COZ2], temperature

Influenza — possibility of severe pandemics

Plagues (bubonic, smallpox, cholera) — may be
associated with solar minima?

Similar questions as for global warming?

Energy consumption — big increase in heating for
temperate climates (but less A/C)

History shows these events aren't kind, unlike
warming.




Addenda




Timescalesor global mean temperatures

Phanerozoic Era
(last 570 My)

?Astronomy — passage through the spirals of thmb
Geology — mountain formation

Botany — gynosperms to angiosperms 130 to 80 ago
Extremely high [COZ2] levels OK — 25 times preseE

Rise of C4 plants
(last 8 My)

y
Botany — C4 grasslands/ steppes, preconcentratg CO2
?what happened to marine biology?

Glacial record
(last 400 ky)

Astronomy - insolation and orbital precession
—> effect of Jupiter, Saturn, Venus

Agricultural Age

Agriculture — clearance of forests

(last 8 ky)

From the ?Renaiss{Astronomy - sunspot cycles, Maunder minimum
(last 700 y) volcanic eruptions, pandemics, ?massive wars?
Modern Industrial HAnthropogenic — industrial emissions of CO2
(last 150 y) Agriculture, Urbanization — land coverage/ use
Seasonal temperature swings >60 Celcius in Canada

(last year!)




Plant mediation of [CO2]?

T.E. Cerling, J.R. Ehleringer, J.M. Harris "Carbdoxitle starvation, the development of C4 ecosystemd mammalian evolution" Phil
TransRSocLondB vol 353, pp159-171, 1998
C4 grasses expanded over last 6 to 8 Million years




Solar Variability since 1500




Sunspots — last 120 years

sami k. solanki 'sunspots; and overview'
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Phanerozoic CO2

Royer et al — critique of Veizer&Shaviv

note;

Current [c02]=250-350 PPM i.e. 1/25 of past levels
the previous low is due to what at 350 My
authors do not explain t cycles

d.l. royer, r.a. berner, i.p. montanez, n.j. tallgr,beerling 'co2
as a primary driver of climateé5SA Today; v. 14; no. 3, march
2004

ABSTRACT Recent studies have purported to show a closer egpondence between
reconstructed Phanerozoic records of cosmic rayxfland temperature than between CO2
and temperature. The role of the greenhouse gas G@®2ontrolling global temperatures

has therefore been questioned. Here we review thelggic records of CO2 and glaciations
and find that CO2 was low (<500 ppm) during periodlong-lived and widespread
continental glaciations and high (>1000 ppm) durirather, warmer periods. The CO2
record is likely robust because independent prorgards are highly correlated with CO2
predictions from geochemical models. The Phanereze¢a surface temperature record as
inferred from shallow marine carbonate180 values has been used to quantitatively test the
importance of potential climate forcings, but itifa several first-order tests relative to more
well-established paleoclimatic indicators: both tlearly Paleozoic and Mesozoic are
calculated to have been too cold for too long. Vplere the possible influence of seawater
pH on the 180 record and find that a pH-corrected record mhaés the glacial record

much better. Periodic fluctuations in the cosmicydlux may be of some climatic
significance, but are likely of secondorder importee on a multimillionyear timescale.




Geocarb Model

r.a. berner, z. kothavala 'geocarb iii; a revisexlel of atmospheric co2 over phanerozoic
time' american journal of science, vol 301, feby2001, p 182-204

'the long-term carbon cycle - on a multimilliorayg¢ime scale the major processes affecting
atmospheric co2 is exchange between the atmospberaabon stored in rocks.' --- geocarb
model plus/minus 10 mega-year resolution

gymnosperms before 130 my ago, angiosperm-domirsitbed 80 my ago
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Agricultural Effects?

w.f. ruddiman 'the anthropogenic greenhouse erarbdgusands of years ago'
climate change 61; 261-293, 2003

Abstract.
! #
!
'$% &
(
) 1$%* +
1$(%"
+ &
) I
)
!
+ + $ %
+ .
& 1/ 0

1 - " $( 23 "A%!




