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Cut to the Chase

A (Differential) CQforcing is (IPCTAR
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What to Plot?

APlot DT versus(C/C,)  to determine
I Whetherthe plot is linear
I Whetherthere is adirect proportion
I The slopagif the line is straight
I The sensitivity to C{aloubling, DT,,,, =gIn(2)
A Standard operating procedure in all fields of
science:

I Plot effect versus cause.
AExample: DosResponse curves



Boltzmann Factolrs
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CQ: Affinity for Water (?)
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A NB: If there is no affinity, there=0
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And If the temperature changes?

A Temperature rises fror,to T:
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CoMingled Cause & Effect

EFFECTCAUSE

Lo

A CQradiative forcingC DT :gln (C/G)
Two unknowns, but only one measureable slope!

A Boltzmann Factor€ DT =In(C/G)

EFFECTCAUSE
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What to graph?

A We have yet another reason to plot
DT versus I{C G))
ALGQa  fAGGES KF NRSNJ
and which is effect, because two entirely

different phenomena lead to the sanierm of
equation

A We shouldexpectto find a direct proportion.
A How to interpret slope?

10



Learning FroniNoise

A2 KIGd 22dzi R b2AasS .S [A
I You plotted Atmospheric Pressure (effect) at Times

Square versus water flow in the Rio Grande (putative
cause)?

A All noise, no trend
I You plotted Quantity of Oconsumed (effect) versus

Quantity of Cllconsumed (cause) in combustion
experiments?

A No noise, all trend
i, 2dz LX 200SR 9 NI KQa 0SYL
Increase in solar fluypértial cause)?
A A trend & some noise. Have a look.
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Solar in Causeffect Graph
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What doyou expect
for the Shapeand theNois&?

APlot DT versuk(C/C) udatg (as
opposed to computer output)
I Shape:

AHockey stick? Direct Proportion? Asymptotic curve?
Parabolic rise? No discernible shape?

I Noise
AlLittle noise R*>0.8 )?
AConsiderable noised(3< R? <7 ) ?
AVery high noise 8 <02 )?
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Data Sources for Atm. Temp & O

A# 1 December 1978 to present

I Temperature anomaly measured by satellite
I Mauna Loa measurements of CO

A# 2 (130year span)

I NASAGISS temperature from
http://data.giss.nasa.gov/gistemp/tabledata/G
LB.Ts+dSST.txt

I NASAGISS Cf@oncentration from

http://data.giss.nasa.gov/modelforce/ghgases/
FiglA.ext.txt
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Temperature Anomaly (2C, referenced to

Data set #1

Satellite data since 1979

SO CEVAVEEERON AT (2C) vs In(C/C,)

Dec1978)

AT = 2.7835*In(C/C,) +0.0711
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Temperature Anomaly w.r.t 1880

Data set #2

NASA data, 188present

Correlation Between Temp. Anomaly
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Global SST Data froAR4

Difference (°C) from 1961-1990

(b) Globe

I === rasssr2 Sea Surface Temperature
- === COBE-SST (JMA)

Y NCDC

Good agreement 191fresent

From Fig 3.4, AR4
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In (CQratio) vsDSST (1932005)
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A Sensitivity g In(2)
A = 2.0 °Qorovidingthat

| SYNE QA [ 6
A That is, we assume

iIncorrectly that warming
water does not emit CO

A Therefore, 2.0 °C is an
upper limitto the
sensitivity

Slope & =2.884°C
aln(2) =2.0°C
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Wait! We Forgot the Sun!

A Solar flux (outside the atmosphere) has
increased by about 4 Wrsince 1880

A9 ljdzA @I £ Sy i 02 4&F2NDAY
1Wm? *(1- albedo =0.7 Wm?

A We need to correct the caussffect graph for
that (continuously variable) amount



Sensitivity< 1.66 °C

2.39 °C *In(2) = 1.66 °C is thapperf A Y A
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