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Starter q U eStl O nS (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 trenyhave been
since life began Earth, and higher than they haenlsince
civilization began.

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

4. Industrialization has driven greenhouse gaseé&3s) to
levels higher than they have ever been.



climate is "naturally stable"

climate always has changed, it is changing
and it always will change,...irrespective of
anthropogenic effects

recent temperature changes gegent and projected T changes due to

large

anthropogenic effects are modest in scale

all timescales

CO2 is the most important GHW®ater vapour is, by far. (plus ice, cloud)
CO2 concentrations have >10 times high¢r

during our Phanerozoic (last 570 My).

CO2 correlates with
temperature since ~1850

CO2 does NOT correlate very well with T
(solar irradiance does)!!!

CO2 drives temperature

Temperature drives CO2!!!

the last 20 or 30 years?

the "precautionary principle

demands radical action 1
combat global warming

by mankind — as it always has been!

Probability of radical cooling
compared to warming!?!

|Other than a general rise in both variabled,

but perhaps there is a "minor extra delta-T"

and

rapidity compared to "natural" changes agross

in

Adaptation continues to be the key response



Glacial Period

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
650 kyr BP. [this work in-
duding data from 31 depth
intervals over termination V
of (7)) Vostok (blue), 0 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. (1) and 400 to 650
kyr BP. (78). Blue line indi-
cates 3D from Vostok, 0 to
420 kyr BP. (7).
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(graph flipped to show time increasing to the rjght
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Temperatures- the last 1,000 yea

J. Veizer "Celestial climate driver: a perspectreen four billion years of the carbon cycle" Geeswe
Canada, vol 32, no 1, ppl13-27, 2005. CAVEAT: gjffsision effects in glaciers
(a) solar cycle length (b) cosmic ray flux © sataadiance (e) atmospheric [CO2]
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Solar irradiance — last 400 years

K. Tapping, D. Boteler, P. Charbonneau, A. Chuikchylanson, H. Paquette "Modelling solar magnetiiveég and irradiance variability
from the Maunder minimum to the present”, unpulgédraft presentation ?Jan06?



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, globadlou
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 irradiancé
ky?), many scientists are revisiting the globallicap
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



Influenza pandemics & solar phase



Consequences of Global Cooling
Agricultural productivity — down in a big way

Influenza — possibility of severe pandemics, as
these have occurred in the past, and "normal
pandemics" are associated with the solar cycle.

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

Similar questions as for global warming?

Energy consumption — big increase Iin 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) |Geology — mountain formation

?Astronomy — passage through the spirals of trexgal

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

Rise of C4 plants
(last 8 My)

Botany — C4 grasslands/ steppes, preconcentrate col2
?what happened to marine biology?

Glacial record

Astronomy - insolation and orbital precession

(last 400 ky) —> effect of Jupiter, Saturn, Venus
Agricultural Age Agriculture — clearance of forests

(last 8 ky)

From the ?RenaissgAstronomy - sunspot cycles, Maunder minimum
(last 700 y) volcanic eruptions, pandemics, ?massive wars?
Modern Industrial ErfAnthropogenic — 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 "Carlubaxide starvation, the development of C4 ecosysteand mammalian evolution” Phil
TransRSocLondB vol 353, pp159-171, 1998
C4 grasses expanded over last 6 to 8 Million years



Solar Variability since 1500



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



Geocarb Model



Agricultural Effects?



Sunspots — last 120 years



