' FA STER: a New DOE Effort to Bridge ESM and ASR SciencesZzx
o Yangang Liu (lyg@bnl.gov) and Team Members
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Virtually Unchanged Large Uncertainty
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* Result from ESM proposal “Centinuous Evaluation of Fast
Processes in Climate Models Using ARM Measurements™
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FASTER is a major ESM effort to bﬂlﬁg& ESM and ASR ,g Ill---—__.ll thevarious sites of different chmate/weather regimes are complementary to global

Sciences by fully utilizing ARM measurements to evaluate satellite abservations in evaluating climate models and disentangling the phvsical
&CM parameterizations of fast processes such as clouds. R processes Whose representation in GCMs need to be improved, especially for issues
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(Adapted from Schwartz 2009 and Zhang 2010)

o Eight Tasks and Major Fast Processes [ The sheer complexity of the problem are
Goal and Objectives _ certainly a reason for the slow progress.
Ficht Tasks Major Fast Processes

(Adapted from fhe 7013 ASE Science Plam |

Complexity:

+ Fast-physics testbed ((NWP- *Lﬁ-:‘.l‘ﬂp]l}-‘ﬂi-l:ﬂ * Scientific GCM/SCM

Fulle util o lono_term ARM s testbed & SCM-testhed) : = e sl — 3M (multibody; multitype; * _
ullv utilize continuous ong-term measurements to « A suite of high-resolution _ — Ice clouds multiscale interactions) WRE/

enhance/accelerate evaluation and improvement of model simulations — Mixed phase clouds

parameterizations of cloud-related fast processes and narrow GCM * Model evaluation against = M;““ vs. multi-moment
SCIEMES

* Aerosol-cloud interactons

‘ * Radiation * Engineering Parameter. S Observation
. Evaluation metrics * Shallow convection — Inter-field interactions . ._ '

. . e ec o i * Deep convection — Para.imple. in GCMs

« Construction of a fast-physics testbed B e Ealtation variahles +Entf:' ent/Detrainment P

* Execution of a suite of CRMUVLES simulations — Forecastskall - Boundary processes Raniill et al ﬁﬁﬂm;fﬂfiﬂ A model-evaluanon project ’j ?@H E"I:l” HIE;” heg
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* Evaluation of model performance e Data assimilation * Subgrid tnr!}nlﬁntﬁ collected and analyzed, ... An additional and equally complex task is to foster

« Examination and improvement of parameterizations e Full CCM ascessment *Cloud fraction communication and fruit interactions .._."

* Assessment and development of evaluation metrics » Data integration e | | | .
interaction Some even considers the complexity as a valley of death for GCMs.

One Goal

Data

— Conceptual CREM/LES Integration
— Mumerical
— Coupling

uncertamtfies and biases. MEASUrEments Evaluation approach

Siv Obiectives — Model errors

* Incorporation of acquired knowledge mmto the full GCMs

FASTER Team Scientific Management Project Gateway - Website

http://wwrwbnl. gov/esm/
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Core insttutions are adjacent to BNL and operate three major US GCMs;
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* The site 1z stall



mailto:lyg@bnl.gov�
http://www.jifresse.ucla.edu/default.htm�

	Slide Number 1

