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cvaluarion of modzls

*‘Reanalysis models: atmospheric
*CMIP3 AR4 models

Modeling the Climate System

Includes the Atmosphere,
d, Oceal

*Focus on energy




Energy budget: Reanalyses

AT TOA, most climate models are tuned to get
balance or replicate ERBE/CERES

Depends on equilibrium simulation

No longer works in reanalyses
Specified SSTs

Global imbalances (hide even bigger local)
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Mostly for 1979-2001 vs climatology



ASR OLR Jan 1989




CMIP3 model biases: 1990-99

R, CMIP3 Mean Bias [W m?] ~ [PWdeg"]
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Stipple or hatching: where 75% of models agree in sign



CMIP3 Mean Bias [W m™]
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Cloud Percent CMIP3 Composite [1990-1999| . Global =0
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Annual cycle of biases

CMIP3 Mean Bias vs CERES FM1/2
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CMEIPS modzl znzrgy transoorts

| L | | | | | | | M
a) Total Energy Transport

Poleward transports
too low in many
models owing
especially to
deficient cloud:

CERES FM1/2+a,, (thin/shade) AR4 25%/Mean/75% (thick/hatched)

e.g. too much solar
radiation absorbed
in southern oceans.



Consequences of Southern
Hemisphere SW Biases

" in Southern oceans: mheotirg

ﬁ-m:.mnm
& True in reanalyses and climate models
¢ Diminishes ocean and atmospheric poleward heat
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ASR increases
everywhere except
southern ocean
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Trend 2000-2100 W m™century’
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SL pressure trend

Annual Mean PSL Trend: SRES-A1B: 2000-2100 Pa century Pa century”
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Poleward shift in storm tracks (Yin 2005)
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Trends in Southern Hemisphere
clouds and radiation

e

sstly decrease in low-mid latitudes
rease in polar areas where sea ice

T lncncses extend ovcr southern
oceans
6Th¢ increases relate ?omlzlnn cyclonic
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