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Abstract

The paper begins by challenging the gtMaithusian assumption going back
to Wigley ( CRUUEA & CSIRO, Tellus 1993) and maintained $gkolovet
al (MIT, 2009), that there is a fixed limit to the volume of CO2 emissions th:
can be absorbed by | and and ocean
to the MAGICC models relied on by IPCC to project global climate to 210C
as it results in more than doubling the projected rate of growth of the
atmospheric concentration of CO2, from the actual 0.4% (2989), to 1%
p.a(20062100).This paper shows there is no evidence to support the Wigls
assumption, and provides countactualsfor no such evidence being likely to
emerge in future, including regression analysis of the impacts of temperatt
and atmospherlc CO2 on forestry, fisheries, and agriculture. Its data on
incremental CO2 content of increases in world food production per capite
sincel9%6B e. g. over 40% of the worl dos
- shows how reducing CO2 emissions to 40 percent of the level in 2000, |
likely to reduce world food consumption pro rata.

Policy implications of such unintended consequences of the drive to elimin
anthropogenic CO2 emissions conclude the paper.



LET THEM NOT EAT

| must begin by expressing my appreciation to Ste
Howes for inviting me to give this seminar and
agreeing to be the Chairman. My title is of cour
reference to poor Mari ¢
to the starving masses @faris who were besieqi
Versailles and the Bastille in July 1781 e t t
c a k Actually the saying goes back at leass$ far a
Ro us s e a CongessihngWhat is not in dispute
thatFahce 6 s wheat harvest
of the strong El Ninasequence which begdhat yea
(Richard Grove and John ChappelR00Q5), sparking
the riots and revolution of the following year.



The basis of this seminar is my pag@iimate Change
and Food Productian in Energy & Environmenf0.7
2009. That paper shows inethil howsince 1958 o
average 56 percent abtal global emissionsof COZ
have been alosbed by the oceans (both by dissolv
and by biotic uptakes) and by the terrestrial biosyib
vegetation,so that only 44 percent have remali
falofto, and thereby increasing the tnasphelc
concentration of CO2.



The paper also presents statistical analysis show
remarkably strongr corrdation betweerthe growthof
world food production since 196@nd global CO
emissions than between food productiand eithel
global mean temperature rise world fertilizer usage
The slides | will present today provide further evide
on theseeffects The implication is that therppose!
reduction ofglobal CO2 emissions to only 4@nqzent o
the level in 2000, whicks 3.25 billion tonnes of Carbu
equivalent(GtC) and would be well below the to
uptakes of CO2 by oceans and the land in 2009 of
6 GtC, could well havanEl Nino effect on world foo
production only much worse, and permanent.



But | begin by challenging theannual claims by
Canadell et alat CSIR0O(19932009) that the abillity ¢
the globe to keep on increasing its uptakésCOz
emissiongro ratawith thoseemissions isweakening,
because the ocean and land sinks are close to
alreadyfisaturated. This idea is a dern \ariant o
T.R. Malthu$ claim (1798) that world food producti
could never growto keep up with thefigeometrio
iIncrease in world population. Modeexponentsf this
view are Ehrlich and Holdren (1968, 1994) and
Club of Rome na to mention the Gaaut Reportanc
its commissioned paper by Enting et al (CASPI, 2(
asl will show in various slidesere.



But | need to begin with some sim@&ebra. In worc
the basic equatio(actually it is an identity, i.e. true
definition) is that the increase in the atgberic
concentration of CO2 in any year is the CO2 emittec
our power stations, cars, and ourselves (we all e
CO2) minusthe amount of those emissions that do
reach the atmosphere, mainly because CO2 is us
In the process of photosynthesis by global plant
(including coral reefs).

So we have
dCO2Jt=dEti dUt é . (,1)

wheret h e aré dhe annual changes, [COZ2] is
atmospheric concentration of COR,is emissions, ar
U is "uptakes" of those emission@nainly) by the
biospherdCO2 is also present in rain and rivers, la
soils, and the seaJhese variables are usually given
GtC, but can be turned into CO2 (in ppm) by divic
by 2.123. In 2008009, total emissions were (in rot
numbers) 10 GtC, the increase in [CO2] was 4.4
(or about 2 ppm), so the Uptakes wsig GtC.



We knowd[CO2] from Ha w a MaubasLoa, and c
from the IEA etc; and dUhen tautologically follow:
from the equatiomvhenever d[CO2] is not equal to d!
Without U, d[CO2] would alwaysbe equal to dEbut
manifestly it is notNow virtually ALL models used [
the IPCC, and above allheir favourite, Wigley's
MAGICC (a kind of meta modelassuméhat dU ha
already or will soon reach a hyperbolic maximuang
thereforeis approacing 0, andso d[CO2] will rapidl
equate to dE (as claimed by Solomon et aPMAS
2009 andusing MAGICC, theMeinshausas, Allen e
al in Nature 30 April 2009), and themotal [CO2] will
grow at up to 1% pa instead of the actual 0.4% p.a.

*Note that U here IDIET of respiration and exhalatig
as they are alh the Eterm.



This fhyperboli® maximum is implied by th
Michaelis-Menten (1913 function used by biologis
for the last 100 gars (eg Farquhar 1980and was take
up inwork for the IPCC in 1992 and beyoihg Wigley
(then of CSIRO and CRU, UEAand Enting(CSIRO
1994) and reappears in the CASRtudy for the
Garnaut Report(Enting et al.,2008) My slides seek 1
demonstrate theMalthusian hyperbolic nature of
MichaelisMenten and then offeevdence at botlthe
micro field and greenhgse levelsand at the mac
(whole worlg level thatit is not valid at those level
and that therefore using it produces misleading
projections of the likely development of th
atmaspheric concentration of CO2 in this century.



o o

Stephen Howes email to TC
5 November 2008

Al have also checked that i ndeed we
that a greater proportion of CO2 emissions will stay in the atmosphere over time
appreciate your point that there is no evidence of this happening yet. Yet | can a
appreciate the logic of the position that over time the oceans and forests will los
their CO2 absorptive capacity, if that is the word. As the CASPI report for the
Review noted:

OUnder i ncreasing CO2 concentrations:s
sustained emissions growth rate increases. Again this is a characteristic of
essentially all carbon cycle models. The effect can be quantified in terms of how
air]borne CO2 fraction increases as the emission growth rate increases [15: Figu
2] . 0

No doubt you are more ready than me
cycle model so.

A YES, | AM! Models cannot and do not provide evidence; they can be tested agai

observations but do not themselves provide it.



SH again: fiYetl canalsoappreciatethe logicof the positionthat overtime the
oceansandforestswill losetheir CQ2 absorptivecapacityjf that isthe wordX
[although]there is no evidenceof this happeningg S (5#Howes5/11/2008.

A U n dnereasing CO2 concentrations, the proportional sinks will decrease as the sustained
emissions growth rate increases. Again this is a characteristic of essentially all

carbon cycle models [e.g. the MAGICC suite]. The effect can be quantified

in terms of how the airborne COZ2 fraction increases as the emission growth

rate increases [15: Figure 2].0 CASPI-Garnaut 2008

Several recent studies have highlighted trassibility thatthe oceans and terrestrial
ecosystems havstarted loosingpart of their ability to sequester a large proportion
of the anthropogenic CO2 emissions. This isnaportant claim because so far only
about 40% of thosemissions havsetayed in the atmosphere, which has prevented
additional climate change. This studyagamineghe availableatmospheric CO2 and
emissions datancluding theiruncertainties. It is shown that with those uncertainties,
the trend in the airborne fraction since 1850 has been#174% per decadel.e.

close to and not significantigifferent from zero. (Knorr , GRL, November 2009)



Garnaut (Fig.2.7)-CASPI 2008 (Fig.18) The falling green
(land CO2 uptakes) & red (ocean uptakes) lines mean
emissions have to keep on being reduced after stabilisation
at 550 ppm by 2050
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Possible Impact of CoP15 Target for reducing
CO2 emissions on Biospheric Uptakes (and Food)
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Land Uptakes regression on

Emissions 1959-2 0 0 8

no!

certainty that human emissions
have played the leading role in
enabling enhanced production

( NPP) O
Model Summary °
Std. Change Statistics
Error of
Adjuste| the R
R d R |Estimat|Square F Sig. F |Durbin-
Model R Square|Square e |Change/Change| dfl df2 |Change/Watson
1 A474° 225 209 1.0352 .225| 13.943 1 48 .000] 1.922
1
Coefficients 2
Standar
dized 95.0%
Unstandardized|Coeffici Confidence
Coefficients ents Interval for B
Std. Lower | Upper
Model B Error | Beta t Sig. | Bound | Bound
1 (Constal] -.351] .620 -.566| .574| -1.598 .896
nt)
Emissio 330, .089 474, 3.734]  .000 .153 .508
ns




Carbon dioxide in ppm

Indicative effect of Emission reduction
targets on [COZ2] if biospheric uptakes do
NOT fall as in CASPI-Garnaut
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TRAITS PER TRAITED ACRE

Malthus v Monsanto

DECADES OF TECHNOLOGICAL AGRICULTURE
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Monsanto v Malthus #1: Corn

DOUBLINGYIELDWITH TECHNOLOGY

US. CORN EXAMPLE

300 - HISTORIC YIELD GAIN
280 == AGRONOMIC PRACTICE IMPROVEMENTS @ eeemiemeacenanaaanse :
w a i == BREEDING IMPROVEMENTS E
5 == BIOTECH IMPROVEMENTS :
x 280 - :
W 220 - s
" 200 - U.S.2030 CORN
% 180 - YIELD TARGET
4 160 - >2X 2000 BASELINE
o OF 137 BUSHELS
140 - PERACRE
13 ' L) 1 Al T T
2000 2005 2010 2015 2820 25 230
2010 Grower 2020 Grower 2030 Grower
(per acre) (per acre) {per acre)
Yield: 160 bu Yield: | 225 bu Yield: = 300 bu
Gross Gross Gross
Revenue: $560 Revenue: i787 Revenue: | $1,050




BUSHELS PERACRE

Malthus v Monsanto: #2 Soy

projections

DOUBLINGYIELDWITH TECHNOLOGY
U S

S. SOY EXAMPLE

90 - HISTORIC YIELD GAIN
== AGRONOMIC PRACTICE IMPROVEMENTS
80 - w=s BREEDING IMPROVEMENTS :
== BIOTECH IMPROVEMENTS :
10 - :
60 - U.S.2030 SOY
50 - YIELD TARGET
2X 2000 BASELINE
40 - OF 38 BUSHELS
FERACRE
” T T T T T
2000 2005 210 2015 2020 2025 2030
2010 Grower 2020 Grower 2030 Grower
(per acre) [per acre) [per acre)
Yield: | 43 bu Yield; | 60bu Yield: | 76 bu
Gross Gress | Gross
Revanue: | ‘337 RMIILIO: | $54° Revenue: | ’m




Malthus (1798) updated by CSIRO/CRU
(via Michaelis-Menten) rejects Monsanto
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Mal t husdo Law of Diminishing Retur
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7. T

The Michaelis-Menten function

After a certain point, extra CO2 adds nothing to agricultural
productivity (pure Malthus and EhrligHoldren). Applied by
Wigley-EntingHeimann (1994), Garnaut 2008, Sokolov 2009.



Enzyme kinetics (M-Menten again) i but while
that applies to any given plant or crop, it does not
prevent additional crops being planted that will
undergo the same process but in aggregate
produce more, given enough CO2 i and there is
no land shortage (see next)

[Product]

Time




Billions of Hectares
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Relationship between Temperature and CO2.

1. The more CO2 at any given Temp., the more NPP.
2. The Higher the Temp. at higher CO2, the higher the NPP (left axis) up to limits
specified.
3. Higher Temp + higher CO2 = higher NPP
4. We are now at 390 ppm and <150C (graph from Norby & Luo 2006 using Long 1991)



