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“Transferability” Is considered
the next step beyond RCM
“model iIntercomparison
projects” (MIPs) for advancing
our understanding of the
global energy balance and the
global water cycle by use of
models
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Objective

Regional climate model transferability
experiments are designed to advance the
science of high-resolution climate modeling
by taking advantage of continental-scale
observations and analyses.

MIPs have helped modelers eliminate major
model deficiencies. Coordinated studies with
current models can advance scientific
understanding of global water and energy
cycles.
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Use of Regional Models to Study
Climate

v How portable are our models?

v How much does “tuning” limit the
general applicablility to a range of
climatic regions?

v Can we recover some of the generality
of “first-principles” models by examining
their behavior on a wide range of
climates?



Transferability. Working Group
(TWG) Overall Objective

To understand physical processes
underpinning the global energy budget, the
global water cycle, and their predictability
through systematic intercomparisons of
regional climate ssmulations on several
continents and through comparison of these
simulated climates with coordinated
continental -scale observations and analyses



Examples of Past Advances
due to “ Transferability”:

Applications of Non-US Models to North American
Domain*

v Australian model run over the US revealed need for a
much more robust vegetation model to capture strong
feedbacks not common in Australia

v Canadian model run over the US revealed need for
more accurate convective parameterization for strong
convection not found in Canada

v Swedish model run over the US severely tested its
convection, interaction of convection with the PBL
and turbulent representation of the LLJ (which is not
prevalent in Europe). Provided new ideas for linking
convectiyve activity to convective cloudiness.

* From Project to Intercompare Regional Climate Simulations (PIRCS)
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TRANSFERABILITY EXPERIMENTS FOR ADDRESSING
CHALLENGES TO UNDERSTANDING
GLOBAL WATER CYCLE AND ENERGY BUDGET
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Land-atmosphere coupling strength (JJA), averaged across AGCMs
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GEWEX CONTINENTAL-SCALE EXPERIMENTS WITH HIGH COUPLING
MAGS = Mackenzie GEWEX Study

GAPP = GEWEX Americas Prediction Project

LEBA = Large-Scale Biosphere-Atmosphere Experiment

AMMA = African Monsoon Multidisciplinary Analysis

GAME = GEWEX Asian Monsoon Experiment

Locations of “hotspots” having high land-atmosphere coupling strength as identified
by Koster et al. (2004) with GEWEX Continental Scale Experiments overlain.
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Candidate Issues Highly Relevant to

Hypotheses on the ater and. Energy
Cycle
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1ransterability Domains and UDE
Reference Sites
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Slide source: B. Rockel
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v Phase erform se /ity studies on
processes relating to the water cycle. Ci
and test hypotheses by MM/MD }t

v Phase 3: Prediction, global change, new
parameterizations
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TWG Hypothesis 1

Models show no superior performance
on domains of origin as evaluated by
accuracy in reproducing diurnal cycles
of key surface hydrometeorological

variables.

True: Where do models show superior accuracy and
why?

False: Haw can models be improved on non-native
domains while maintaining/improving home-domain
accuracy?
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v Evaluate compare model vs. observations fo
distributions of extremes by use of 4t quartile
populations
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Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs
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Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs
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Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs
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Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs
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Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs
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Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs

T
500+ Extremes BN
5004
£ |
= 400 : :
> i I
= rd i ] ' :
T 00 3" Quartile o A i
3 Median \ ; ; = '
& T = st Quartile\ i IR
© . i ;
— 1004 ] Mean i :
. | .
N R G R
S 3 ‘ g ‘ 5 ‘ E ‘ 15 ‘ = ‘ 77 ‘ 74

Accumulation Ending Time (UTC)




Mean Diurnal Latent Heat Flux: CEOP-1 Bondville JAS 2001 Obs
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Latent Heat Flux (negative) | Sensible Heat Flux
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Latent Heat Flux (negative) | Sensible Heat Flux
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Latent Heat Flux (negative) | Sensible Heat Flux
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v Arritt, R.W. for the NARCCAP Team: North American Regional Climate Change Asses‘:smedf
Program (NARCCAP): Producing regional climate change projections for climate impacts
studies. American Geophysical Union 2006 Fall Meeting, 11-15 December 2006, San
Francisco, CA, USA.
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Simulating Future Climates
with Models Trained on Current Climates

Climates

FCA=Future, region A

cess 2

= CCB, model 2
A CCB, model 1

Fully spanning FCA requires:

More models
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Variable or Process 1



Summary

Transferability experiments will allow new insight on global
water and energy cycles that will advance climate and weather
modeling on all time and spatial scales

TWG Hypothesis 1, examining the diurnal cycles of key surface
hydrometeorological variables, revealed evidence that regional
models have a “home domain” advantage

Modeling groups (including global modeling groups) are invited
to participate and simulate periods defined by the CEOP on the
transferability domains

Additional hypotheses are being considered

gstakle@iastate.edu



