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Climate Change Q&A

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

A 22 Aug: Natural vs Human causes

A5 Sept: Future climate change scenarios?

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

A24 Oct: Greenhouse deni al
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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

Months since January 1979
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Observations
Natural (volc+solar)
Anthropogenic + Natural (volc+solar+ghg+sulf+ozone)
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We canot predil ct
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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Model s 1T gnor ¢
[Insert the thing they supposedly left] ot
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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
270 x 270km 135 x 135km

19 levels in 38 levels in
atmosphere atmosphere

“Swamp'. Ocean

1.25x 1.25°

20 levels 40 levels
in ocean in ocean

i Overturnin
Rivers Circulati og Interactive Vegetation
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Mid-1970s Mid-1980s Early 1990s

Atmosphere Atmosphere Atmosphere

Land Surface Land Surface
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Cycle
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| Comprehensive Climate Model

Carbon Cycle Climate Interactions

CONCENTRATIONS RADIATIVE CLIMATE
EMISSIONS OF RADIATIVELY
ACTIVE SPECIES FORCING RESPONSE

Without feedbacks
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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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Sea ice concentration (%)
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Sea surface temperature (deg C)

Modelling Global Climate

Vertical exchange between layers
of momentum, heat and moisture

Horizon tal exchange

Vertical exchange
between layers

of momentum,
heatand salts

by ditfusion,
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hetween columns
of momentum,
heatand moisture

Vertical exchange between layers
by diffusion and advection

Qrography, vegetation and surface characteristics
included at surface on each grid box
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CGCM1 Representation of Orography

BO0 an0 1200 1500 1800 2100 2400 2700 3000
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Model s are unver
fit to past temperature change



Forcing (W/m?)
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Met Forcings versus Land Ocean Temperature Anomaly
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Estimated Temperotures During
Altithermal and Eemion Times
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Scenarios from Hansen et al 1988
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Annual Mean Global Temperature Change

T

Estimated Temperatures During
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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)
SST, El Nifio 3.4 region (monthly variability)
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SST, Atlantic {monthly variability)
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Recent flat temperatures disprove
climate models



GISTEMP Land-Ocean Index _
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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
-.01

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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Radiative forcing of climate between 1750 and 2005 AUSTRALIA
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Positive Feedback
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Colman 2003
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A Eq. 3 for Soden and Held, '06
B = = Eq. 3 for Colman, '03

C = Sanderson et al., '07

D — — -Eq.3fit to Sanderson et al., ’07
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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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