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What’s been done before?

eMurphy et al. (2004)
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What’s been done before?

- | , eMurphy et al. (2004
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What’s been done before?

- | , eMurphy et al. (2004
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W. N. America

Southern Hemisphere

eMurphy et al. (2004)

—stimating Climate Sensitivity  epiani et al. 2005)

eKnutti et al (2006)
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What’s been done before?

Optimising model parametersg  *andersen etk (20080)
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What’s been done before?

Optimising model parameters

eSanderson et al. (2008b)
e Jackson et al. (submitted)

Parameter Definition Value Ranges

RHMINL [%/100] Low cloud critical relative humidity 0580 | 83 Boos
RHMINH [%/100] High cloud critical relative humidity 050 2 5 6 0.90
ALFA [fraction] Initial cloud downdraft mass flux 005 [0 21 2 0.60
TAU [hours) Consumption rate of CAPE 05 =2 2 =S Y

ke [(kg m™ sy Environmental air entrainment rate 30e6 |42 ED 10.0e-6
¢l [m'] Precipitation efficiency 3.0e-3 24 | 6.0e-3




What’s been done before?

eSanderson et al. (2008b)
e Jackson et al. (submitted)

Optimising model parameters
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What’s been done before?

d(LWeld)/dT

-5 0 5
-ve feedback (cooling) +ve feedback (warming)

Net Surface radiative response to warming (Wm 2T )



What’s been done before?

eSanderson et al. (2008a)

Understanding Feedbacks

d(LWeld)/dT

-5 0 5
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Understanding Feedbacks

eSanderson et al. (2008a)
eSanderson et al. (in preparation)

(b) Feedback Pattern 1
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Understanding Feedbacks

Pressure (mb)
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What’s been done before?

eSanderson et al. (2008a)
eSanderson et al. (in preparation)

Understanding Feedbacks
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So why do we need another ensemble?
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Why we need CAM3
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Parameter Correlation coefficients
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Global onnual mean surface temperature (K)
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Why we need CAM?3

eEstimate systematic model error
e Understand parameter-feedback relationships
®|nternal variability and parameter uncertainty



Temperature (ann#seas) Flux (ann+sea's) Precipitation (ann4seas)AIl fields (ann+séas)
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—nsemble Design

¢ fractional mass entrainment rate

arameters

Cloud Top

Cloud Base
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Ensemble Design

e fractional mass entrainment rate

“arameters e threshold for ice conversion

Precipitation Types B
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Ensemble Design

¢ fractional mass entrainment rate
—arameters e threshold for ice conversion

e ice fall velocity scaling

Precipitation Types B

‘ e
-« wa
45 -
, o I:I
» - 4
. - . " .
coaleecen 2 ;
- o L < > '’
o > ’. N
J
\ & o
‘In - s ¥
’ i —p e ) -
b T e ! i A v R N g Ml
’ ‘ o : P e e O
' r LA \ )
- s
1 St )
> ‘. :



—nsemble Design

¢ fractional mass entrainment rate
arameters e threshold for ice conversion

e ice fall velocity scaling

e minimum RH for stable cloud

== Photograph by Ronald L. Holle ==
-= 1l of Mnois Cloud Catalog =—
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Ensemble Design

e Hypercube parameter sampling

oStage




—nsemble Design

oStage
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e Hypercube parameter sampling
e Slab sensitivity experiments
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—nsemble Design

oStage

e Hypercube parameter sampling
e Slab sensitivity experiments
e Simulations in progress

@ Completed
@ Partially Completed
@ Stilltodo
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—nsemble Design

¢ Hindcast simulations 1960-2000
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—nsemble Design

¢ Hindcast simulations 1960-2000
St@@@ 2 e Compare transient vs. base state
predictors of climate response
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—nsemble Design

e |[ntegration with the CCSM3 Large
Stﬁg@ 3+ Ensemble Experiment
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—nsemble Design

Stage 3+

Carbon cycle
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e |ntegration with the CCSM3 Large
Ensemble Experiment
e Add Carbon cycle to perturbed models
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—nsemble Design

e |[ntegration with the CCSM3 Large
Stag@ 3+ Ensemble Experiment

e Add Carbon cycle to perturbed models

e Perturb CLM / CSIM / POR...
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