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Climate Change Q&A

6 lectures - step-by-step guide to the key questions
= 8 Aug: Is the Earth really warming?

= 22 Aug: Natural vs Human causes

= 5 Sept: Future climate change scenarios?

= 19 Sept: Are impacts being overstated?
= 10 Oct: Will it cost the Earth to avoid this?

= 24 Oct: Greenhouse denial: the “pretend debate”



Models are unreliable!
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Scenario

1. Fast growth
2, Slow growth
a. No coal phaseout
b. Coal phaseout beginning 2020 1. Fast
¢. Coal phaseout beginning 2000 ' growth
3. No growth
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¢ RSSlower troposphere v3.11979- 2007
Jan'79 to Dec '98 Trend

- == Extended to '07
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Observations
Natural (volc+solar)
Anthropogenic + Natural (volc+solar+ghg+sulf+ozone)
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We can’t predict the weather a week
In advance, so how can we possibly
predict 50 years ahead?
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72+h forecast

48-h forecast

24-h forecast
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Scenarios for GHG emissions from 2000 to 2100 (in the absence of additional climate
policies) and projections of surface temperatures
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Models ignore...
[insert the thing they supposedly left ouf]
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Newton’'s second law
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The World in Global Climate Models g | THE UNIERSITY
Mid-1970s Mid-1980s
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Clouds

Prescribed Ice
N

PROGRESSION OF CLIMATE MODELS
1990s Present day
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Mid-1970s Mid-1980s Early 1990s
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| Comprehensive Climate Model

Carbon Cycle Climate Interactions
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Incoming Solar
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3-D Grid box
(CO,, dust, H,0,)
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Back Incoming
radiation solar radiation




Global Mesoscale Circulation Model at GFDL

Scintists at the Geophysical Fluid Dynamics Labaratory (GFDL) have recently completed Project TERRA'. Project TERRA was ¢«
smulation with the cloud-resolving nonhydrostatic ZETAC model. This mode! is the first Global Mesoscale Circulation Model (GMCN
parhaps the first global cloud-resobing model run anywhere that usas a grid resolution of 10-12Km

Cloud distributions are of greal Imporiance n weather and climate. The comect distrbution of latent heat produced by the mok
directly into the dynamics that generate weather systems. The verfical distribution of clouds is also of paramount importance in detan
charactaristics of the atmosphare, which critically affact climate and climate change

“Conseived end esecuied By idoro Orlashi and Chiicpher Kerr, GFTL
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Modelling Global Climate
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CGCM1 Representation of Orography
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Models are unverified and ‘tuned’ to
fit to past temperature change



Forcing (W/m?)

1
1880 1900

—

<

-1

-2

1
1880 1900 1920 1940 1960

A Global Climate Forcings

T T

Simulated and Observed Climate Change
(a) Stratospheric Temperature (°C)

T T T T T
- —— All Greenhouse Gases

Black Carbon (BC)

——— Solar Irradiance
Snow Albedo (BC effect)
Stratospheric Aerosols
Reflective Tropospheric Aerosols
Aerosol Indirect Effect
Land Use

e S
_‘ }\J \/ \V}
= 1 1 1

(b) Tropospheric Temperature (°C)

Individual Runs
5 Run Mean
= ===~ Observations

B Temperature Change

1 1
1980 2000

Run 1

Run 2
—— Run 3

Run 4

Run 5
——— 5 Run Mean
—#— QObservations

1 1 1
1920 1940 1960

1 1
1980 2000




t-‘;t THE UNIVERSITY
OF ADELAIDE
AUSTRALIA

g cpyce v

Met Forcings versus Land Ocean Temperature Anomaly

—— et Forcing
— &S5 Temp

£
s
?‘
=
=
=]
L
o
=

Temperature Anomaly (degrees C)

'15# 1 /] 1 ] 1 1 I ] ] 1
1900 1910 1920 1930 1940 1950 1960 1970 1950 1990 2000




»*s THE UNIVERSITY
* = OF ADELAIDE

AUSTRALIA
Model Changes: CO, + Sulfate Aerosols + Stratospheric Ozone 08 cpucg oo
e
© —
£ E
5 z
)
2 o4
) T
o
60N 45N 30N 15N 0 158 30S 458  60S
Observed Changes
© —
£ =
o =
>
% 2
) T
o
60N 45N 30N R 0 158 30S 458  60S
-1.5 0.9 0.3 0.3 0.9 1.5
Temperature
1 [ [ [ [ | | ke 0
-1.8 -1.2 -0.6 0 0.6 1.2 1.8 changes in °C

Santer et al., Nature (1996)



THE UNIVERSITY
OF ADELAIDE

AUSTRALIA

Mornh Allaniic

b F o W
"y BN R
R }w,ﬁ e

DRI
FRETEEEE
[w] ypdag

o]

@ gas
gas
Harih Paciiic

qrea I'II'IDI.IH-I'.'I

L4 E-TIJL':'llLi".I"r

N
= 1]
N
5
=
o
»
—
—

&

©
=
L=
(]
o
=
£
=
=
=
(3]
{a k]
o
o
Ly
Q
=
o
-.“
=
et
b}
=
€L
(o

...........w.... i

Hﬂ.i;wim_...” _.xﬁ;.,.k.

R e A T “...u.v AN

DR N T AR NN

- REREE 8
[w] wdag

T

b

BLUE Climate moedel without human-made
SR sl A e -...u.u.u L

RED: Chserved acean lemps
GREEM Climate model with humenmad




S

\ 7 1
< |

Annual Meon Global Temperaoture Chonge

Estimated Temperotures During
Altithermal and Eemion Times

ttt

g cpyce v

P
i
g
i
i

VAN —-——

MRIO B cccccbeces

THE UNIVERSITY
OF ADELAIDE

AUSTRALIA




3

B
—
=
o
—
-
oo
v—
~
—_
=]
=
&
-
-
—
=
=

Scenarios from Hansen et al 1988
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Annual Mean Global Temperature Change
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1990s Projected (annual)

anomalies with respect to 100 year control run average
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1990s Observed (annual)

anomalies with respect to 1951-1980 average
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Observed (TRMM) Dec—Feb Rnfall (mm)




Evaluating how well computer models simulate seasonal E
changes in climate
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Model performance in simulating observed variability

Small error

Water vapor over oceans (monthly variability’
Water vapor over oceans (2-year variability)
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SST, Atlantic (2-year variability)

SST, Atlantic (10-year variability)

SST, Pacific (monthly variability)

SST, Pacific (2-year variability)

SST, Pacific {10-year variability)

SST, Tropics (monthly variability)

S
@
=
=
@
| -
o
>
)
o
o
E
©
@
N
©
=
| -
S
=

m  SST, Tropics (2-year variability)
A SST, Tropics (10-year variability)
@—@ "Average error”

Large error




»*s THE UNIVERSITY
* = OF ADELAIDE

AAAAAAAAA
“un cpyce Lwt

Recent flat temperatures disprove
climate models
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climatepredioton com — Glabal Mean Ternparature
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climatepredioton com — Glabal Mean Ternparature
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N(0.019,0.021)
— 1995-2014
N(0.021,0.009)

SR
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Trend (deg C/year)
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GrLoBaL Mean WARMING:
MobeL ProJecTions ComMPARED WITH OBSERVATIONS
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Figure TS.26. Model projections of global mean warming compared to observed warming. Observed temperature anomalies, as in Figure
TS.6, are shown as annual (black dots) and decadal average values (black line). Projected trends and their ranges from the IPCC First
(FAR) and Second (SAR) Assessment Reports are shown as green and magenta solid lines and shaded areas, and the projected range
from the TAR is shown by vertical blue bars. These projections were adjusted to start at the observed decadal average value in 1990.
Multi-model mean projections from this report for the SRES B1, A1B and A2 scenarios, as in Figure TS.32, are shown for the period
2000 to 2025 as blue, green and red curves with uncertainty ranges indicated against the right-hand axis. The orange curve shows model
projections of warming if greenhouse gas and aerosol concentrations were held constant from the year 2000 - that is, the committed
warming. {Figures 1.1 and 10.4}
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Climate sensitivity is low
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Positive Feedback
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Colman 2003
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The IPCC scenarios are not realistic
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Scenarios for GHG emissions from 2000 to 2100 (in the absence of additional climate
policies) and projections of surface temperatures
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ASSUMED DECARBONIZATION IN THE
35 [PCC SCENARIOS FOR 2000-2010
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China’s Growing Emissions
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China’s China’s
Emissions Emissions
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Projected Temperature Change
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Projected Potential Evaporation Projected Rainfall Change
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ppm
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percent

350 — 400
400 — 440
440 — 485
485 - 570
570 — 660
660 — 790

445 — 490
490 — 535
535 - 590
590 - 710
710 — 855
855 - 1130

2000 - 2015
2000 — 2020
2010 - 2030
2020 — 2060
2050 — 2080
2060 — 2090

-85 10 -50
-60 to -30
-30 to +5
+10 to +60
+25 10 +85
+90 to +140
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SURFACE AIR TEMPERATURE ANOMALIES
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More information and discussion:
www.bravenewclimate.com



Climate Q&A slide sources include:
http://www.grist.org/news
http://n3xus6.blogspot.com
http://tamino.wordpress.com
http://www.realclimate.org
http://lwww.skepticalscience.com
http://www.aussmc.org
http://www.bom.gov.au/climate
http://arctic.atmos.uiuc.edu/cryosphere
http://sealevel.colorado.edu
http://cce.890m.com

http://www.ipcc.ch
http://data.giss.nasa.gov/gistemp
http://nsidc.org/arcticseaicenews
http://environment.newscientist.com/channel/earth/dn11462
http://www.woodfortrees.org
http://blogs.news.com.au/heraldsun/andrewbolt
http://www.globalwarmingart.com
http://cdiac.esd.ornl.gov
http://nature.com/nature
http://sciencemag.com

http://pnas.org
http://www.unep.org/Themes/climatechange
http://www.columbia.edu/~jeh1
http://www.metoffice.gov.uk
http://www.cru.uea.ac.uk/cru/data/temperature
http://www.woodfortrees.org
http://en.wikipedia.org
http://lwww.yaleclimatemediaforum.org
http://www.global-greenhouse-warming.com
http://www.remss.com/msu
http://climate.uah.edu

http://atmoz.org/blog
http://climateprogress.org
http://forecast.uchicago.edu
http://geosci.uchicago.edu/~rtp1/ClimateBook
http://www.ccpo.odu.edu/SEES
http://www.eoearth.org
http://www.cpc.noaa.gov
http://earthobservatory.nasa.gov
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http://www.desmogblog.com
http://www.climatedenial.org ‘o cpuge ovet
http://lwww.psie.psu.edu
http:// www.agu.org/journals
http://www.esa.org
http://lwww.aps.org
http://publishing.royalsociety.org
http://flood. firetree.net
http://www.climateaudit.org
http://julesandjames.blogspot.com/
http://icecap.us
http://lwww.abc.net.au/news/tag/climate-change
http://www.aip.org/history/climate/
http://ams.allenpress.com
http://climatespin.blogspot.com
http://wattsupwiththat.wordpress.com
http://hot-topic.co.nz
http://www.ukcip.org.uk
http://climatesci.org
http://blogs.nature.com/climatefeedback
http://stephenschneider.stanford.edu
http://scienceblogs.com
http://www.wmo.int
http://chriscolose.wordpress.com
http://aerosols.blogspot.com
http://moregrumbinescience.blogspot.com
http://lwww.ametsoc.org
http://www.theoildrum.com
http://dotearth.blogs.nytimes.com
http://frankbi.wordpress.com
http://lwww.layscience.net
http://www.energybulletin.net
http://lwww.daf.gov.au
http://www.climatechange.gov.au
http://csiro.au
http://www.worldviewofglobalwarming.org
http:/www.ncdc.noaa.gov/oa/climate




