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GASS%% The 1st Pan-GASS meeting:

" Observing, modelling and representing atmospheric
processes in weather and climate models

0K of support in total from: WCRP; NASA; NOAA

ASEWEX IPO hosted a web site and the talks

MMost critical support was from NCAR for the Centre Green facilities and
organisational support

220 participants with a focus on:
A and-atmosphere interactions (with GLASS)
Arropical processes and dynamics (with MJO task force)
ARadiation processes included for first time (CIRC presentation; Bill
Collins on radiation in climate models; discussions of radiation projects)
APanel discussion on observations to support model development
ASeamless prediction i weather and climate

Past (pan-GCSS meetings) Weath_er
v ; forecasting
ear Location
1998 Reading Functionality
2002 Kananaskis ESET( ‘EQTV"";S“‘;Z? Shared

Improving weather
forecast model leads
to improved climate

prediction

Extra weather
capability becoming
increasingly relevant
for climate (e.g.high

resolution)

2005 Athens el infrastructure

2008 Toulouse

Climate
prediction




ﬂAs @l/_ﬂ Accomplishments

System Studies

Often in collaboration with other groups, there have
been over 40 projects in the last 20 years.

Area no. Project

Boundary layer Fire stratocumulus, smoke cloud case, Astex Lagrangians (2), Astex

clouds 13 stratocumulus, Bomex, ATEX, ARM Shallow Cu, Eurocs FIRE diurnal cycle,
DYCOMS (2), RICO stratocu->trade cu transition, climate change (CGILS)

Deep convection O ARM summer 1997, ARM summer 1999, TOGA-COARE (3), TWP-ICE; EUROCS

Polar clouds 4 MPACE (2), Sheba May 8 , ISDAC

Cirrus 4 ICMCP, Parcel Model, 9 March 2000 ARM, sparticus

Frontal clouds 4 Australian cold front, FASTEX, ARM March 2000 IOP (2)

Global clouds 2 GPCI, MJO Diabatic heating

Stable boundary 3 GABLS cases

layer

Radiation 1 CIRC i now GASS/GDAP joint

Microphyics 1 KiD

::EWQ;W:::M

MJO Task Force

Atmospheric Radiotion Measurement Program Cloud FeedbaCk MOdeI Imercompanson PrOJeCt



ﬂAs g : Resourcing the archiving of past projects

System Studies

A Past cases were archived on an ad-hoc basis by working group leads but

there are no longer any working groups and the WG web pages are
removed/redundant.

There would be a benefit to the community if they had case forcing data,
descriptions and papers easily accessible.

There would be quite a bit of work to organise this
A Contact past project leads
A Gather data/papers/instructions
A Make a common format where possible

How do we resource such an activity T GEWEX SSG suggested we
needed a grant proposal for this? Any wise words from WGNE?
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Current activities



Global Atmusuharm
System Studies
Proposed and active projects

Stable boundary layers: Antarctic case -

The diagnosis of cloud and radiation processes in models

Weak temperature gradient

Grey-zone project - [separate talk]

Microphysics modelling (KiD)

LoCo/SGP Testbed (GLASS project)

Marine Boundary Layer Cloud Feedbacks (CGILS)

Land-Atmosphere Interactions (GLASS/GABLS joint project) - [MB]
Radiative Processes in Observations and Models

Cirrus

Tropical Convection observed during CINDY/DYNAMO

Polar Clouds (ISDAC)

Stratocumulus-to-trade cumulus transition

Vertical structure and diabatic heating of the MJO -

Mature/completing projects

GABLS3 Boundary layer processes

ISDAC Polar clouds
SHEBA Polar clouds
TWP-ICE Deep convection
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Radiation in GASS

First steps with Lazaros Oreopoulos and Robert Pincus on the SSC
Bill Collins invited talk and CIRC talk at pan-GASS

Dialog between several Project leads and Lazaros/Robert about
radiation evaluation within their projects

I CIRC cases related to ongoing GASS projects (GABLYS)

Potential cloud and radiation project perhaps focused around the
summer warm bias over US

|ldeas about a Cirrus radiation component
Radiative impacts of precipitating particles in GCMs
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GLASS/GASS joint project on atmosphere-land interaction



l; ASS&W | .
Syotn S Land-atmosphere Interactions project
Joint GASS-GLASS activity
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Project science
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Vertical Structure and Diabatic Processes of the MJO:
Global Model Evaluation Project



Vertical Structure andiabaticProcesses of the MJ@&lobal

Model Evaluation Project

Objectives

A Characterize observed and modelkemnperature, moisture, and cloud structures during the MJO
life cycle and determine the roles of various heating, meistening and momentum mixing process

A Evaluate the ability of current models,hindcastMJO;éVepts, and characterize the evolution of
U0KS GSNNRBNE 3INRGUK Adabdidénting)st® TAf Sa 2F Y2Aa

A Elucidate key model deficiencies in depictjng':the MJO physical process evolution, and provide
guidance to modedievelopment/improverwent efforts.

A Based on above analyses, devel%).rﬁore targeted physics/detailed process model studies as we
formulate plans for needed ob@vations-é'nu, airborne, satellite).

Experiment Output Data Science Focus Leads No. Models
to date
20

I.  20year climate simulati > Global6 hourly MJO fidelity UCLA/JPL
(1991-2010) QQ Including vertical profiles of VerticalStructure XiananJiang
@) tendencies DuaneWaliser
Il. 2 dayhindcasts Detailed time step data on Evaluatiorof model physics Met Office 7
YoTQVIJO cases E&F * model grid ovetndo-Pacfic during different MJO phases Prince Xavier
(Winter 2009) domain JonPetch
1. 20 dayhindcasts Global 3 hourly MJOhindcastskill NCAS 11
YoYQVJO cases E&F * Includingvertical profiles of  Leadtime dependent evolution  NickKlingaman
(Winter 2009) tendencies of diabaticprocesses SteveWoolnough

* CINDY/DYNAMO Case from Nov 2011 to be performed after preliminary analysis

Nov 2012  Vertical Struct d Diabatic P f the MJO: Global Model Evaluation P **-:“LUw;?:;m'"ﬁml 5"5 g.!g.tg!;,"lk,.EX
r r re an r . Glo oadel eV Ion Fro i e
ov ertica ucture a lapatic FProcesses o e u " s




Progress to date

A Model data submittediuring2012, Preliminary analysis of MJO
representation presented at PABASS meetmg September 2012

I Range of behaviours across models in a}r components
I Goodhindcastsdoes not imply good piimate MJO

i No clear relationships between MJO skill and initial diagnostics based on mean
state or precipitation characteristics at this stage

i Next step of analysis w'@fobus on tdmbaticprocesses
o%°
A Timeline going fogydrd
I Dec 2012 adline for submission of data for inclusion in papers
T Apr 2036’57A®Workshop (possibly attached to WGNE systematic errors meeting)
I Jun 2013 : Draft of papers on each component & release of data
I Sep 2013 : Submission of papers on each component
I Fall 2013 : Summary paper and recommendation for high priority process studi

WCRP= _MJO TF THORPEX
ware-._ GASSEE YOTC

Nov 2012 Vertical Structure and Diabatic Processes of the M@mbal Model Evaluation Project



Climate simulations (1)

XiananJiang
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Nov 2012 Vertical Structure and Diabatic Processes of the MBbal Model Evaluation Project




Climate Simulations (2)

XiananJiang
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Vertical Structure and Diabatic Processes of the M@mbal Model Evaluation Project
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20-day hindcasty2)

NickKlingama
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GASS Atmospheric Boundary Layer Study

GABLS Antarctic case
Timo Vihma, Bert Holtslag and Gunilla Svensson

© Crown copyright Met Office



GABLS4 1 Antarctic case

(GABLS1)| (GABLS2| (GABLS3)
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GABLS4

Ato increase the further understanding, eva
stable conditions and contribute to the dev

In this study we explore the set-up of a case over the Brunt Ice Shelf, Antarctica, where the
British Antarctic Survey carries out measurements at the Halley station

Halley station
75° 35'S, 26° 34'W, since 1956

Halley Bay

Antarctica




Observed temperatures in the tower during early winter
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Preliminary Polar WRF results

Cloud fraction Wind and sea level pressure
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sensible heat flux (W m'z)

=100

—

ms )

—

friction velocity

Preliminary results: Observations and regional models (WRF HIRLAM)

20 |

obs
—_— \WRF
= H|RLAM

I

i
18 MAY 19 MAY
0.4

21 MAY

obs

N S | ——HIRLAM |

0.25




Preliminary plan

Continue 3D model experiments for the Halley 2003 case:

- detailed analyses on the vertical profiles of heat and momentum
advection

- the study period should start already on 17 May 12 UTC to also
include hours with larger fluxes, which allow to study the evolution
towards very stable stratification

Possibly include in GABLS4 both the Halley 2003 case and a summer
case from Dome C, where the environment is homogeneous over
larger spatial scales

Suggested additional intercomparison of single column models:

A coupled atmosphere i snow experiments

A atmosphere only, with (a) prescribed Ts or (b) prescribed conductive
heat flux from snow

A possibly: snow only, with (a) prescribed Ts or (b) prescribed longwave
radiaton, Ta, RH, and U
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Summary

A GASS remains a very active group with 220 attending Pan-
GASS

A More than 10 active projects
A Tackling all timescales i weather through to climate
A Isolating processes in great detail
A Working with observations
A Truly supporting model development i not just evaluation
A Radiation activities are growing through new links with the
CIRC community

A Continued relationship with WGCM though cloud-feedback
project and the new WTG project.

A Actively working on a WCRP GC with WGCM...
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The end



GASSE:

WCRFIMI
Global Atmospheric

System Studies

A community who carry out and use observations, process studies
and model experiments with a focused goal of improving the
representation of the atmosphere in weather and climate models.

WGNE

Working Group for Numerical Experimentation

¢

¢

Cross Cutting Projects

e.g. MJO-TF/YOTC, EUCLIPSE, SPARC,
WMO cloud modelling...

GEWEX

Global and regional Energy and Water Exchange

GASS

Co-chairs: Jon Petch & Steve Klein

Science Steering Committee: Chris Bretherton, Ann Fridlind, Christian Jakob, Adrian Lock,
Hugh Morrison, Robert Pincus, Lazaros Oreopoulos; Pier Siebesma, Gunilla Svensson, Steve Woolnough

‘

‘

GASS Projects




Working with many model types EAS W

bringing together observations, modelling and R
understanding in intercomparison projects

GASS methodologies
a e 2

F _v,,-—-"'/
-1.0 I

Weater and
Climate Models j

kSCMs

Model projections

Atmospheric physics
under climate change

Field campaigns Instrumented sites Earth observations )
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Looking forward

A Pushing the boundaries of numerical studies to tackle
scale interactions (large domains, high resolutions, key
physics & aerosols)

A Utilizing and helping focus global and regional
observations to support model development

A Promoting and supporting those with careers in
developing weather and climate models
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Weak Temperature Gradient Project

Basic PI’OpOSE(lnitiaI discussion led by SteVdoolnough AdamSobeland Sharon Sessions)
A Weak Temperature Gradient (WTG) and similar approximations are
becoming widely used to study tropical convection

A A range of different approaches have been used with vary degrees of
difference

A A range of differenc€ERMsand SCMsused
A A range of different problems addressed

A The combination of the above makes it difficult to assess the robustness ¢
the results

A GASS is starting a némtercomparisorproject to look simulations of
convection with gparametrizationf the largescale dynamics to

1) Compare some differemgarametrizationapproachestp assess their
usefulness in a process modelling studies

2) Compare the behaviour of a range different CRMs and SCMs under a
consistentparametrizationframework (o extend the range of situations in
which ourparmetrizationschemes are compared to process maodels

EAss mn‘ M‘mmm”
System  Studies



Project Outline

StrawmanProject Outline
A number of models (CRMs & SCMs) to perform a set of common simulations

A Comparing Darametrizationapproaches
i 2SF1 ¢SYLISNI}UdzNB DNY RASYd 6u &SLINIGS aFtl
i 28F1 LINBaadz2NE INIRASY(H Kk RFEYLISR tftAYSIENI g1 ¢
A A set of common convection experiments
I Sensitivity to SST/surface fluxes
T Sensitivity to initial conditions (multipkequilibria)
A Sensitivity studies

I Parametrizatiorparameters (i.e. strength of circulation coupling to convection)
I Treatment of moisture advection

Timeline

Sep 12: Initial discussion at P&GASS meeting
Dec 12: Draft project specification

JanMar 13: Test run of project, invite participants
Mar 13: Finalize project specification

Note this project will interact strongly with a WARMSECMscomparison led by
GillesBellonunder an EU project EMBRACE

System  Studies



Further details (1)

Parametrization Approaches

A Weak Temperature Gradient
I asin Sobel and Bretherton (2000), PBL treated separately with fixed PBL top
I asin Raymond and Zeng (2006), PBL not treated separately WTG tendencies modulate
by vertical profile of timescale

A Weak Pressure Gradient/ Wave methaglse that although formulation different may
not be materially different)

I asin Kuang (2011)
I asin Romps (2012)

Sensitivity Experiments

A Moisture advection

I none, relaxation using WTG divergent velocity, relaxation with fixed time scale.
Reference profile from RCE?

A Parameters

I WTG relaxation time (zero for SCMs as one case?), wave humber & momentum
dissipation in wave method, PBL top/vertical profile in WTG

E A s s Bk
Global Atmospheric
System Studies



Further details (2)

Convection ExperimentfQRMsand SCM$
A RCE

I Specify SST, surface wind speadjativecooling profile or necessaradiative
parameters ifisolation CO2, ozone etc.)

I Possible extension to a set of different RCE states
A Sensitivity to SST under coupling to lasgale circulation
I Holding reference profiles fixed change SST/surface wind
I Examine sensitivity to parameter choices in lasgale circulation
A Sensitivity to initial conditions under coupling to lasgmale circulation
i 'a4S GRNRBEé YR aoSié AYyAIGAFT O2y Rduilbka2 v &
Analysis
A Compare behaviour across models

I Are the results sensitive to choice drametrizationapproach within a given
SCM/CRM?

I Are the results sensitive to the choice of CRM/SCM within a giasmetrization
approach?

I Is there a systematic difference between the behaviou€CBMs/SCMwithin this
framework or is the range of behaviour acr@&SMglifferent to that inCRM®&

EAss mn‘ MMWH‘IB
System  Studies
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Vertical Structure and Diabatic Processes of
the MJO:Global Model Evaluation Project

MJO Task Force and GEWEX GA

Organizers

Jon Petch & Prince Xavier*- Met Office

Duane Waliser & Xianan Jiang*- JPL/UCLA
Steve Woolnough & Nick Klingamarn* U. Reading

* Leading Analyses

WCRPs _MJO TF THORPEX
VWVRP.. GASS% YOTC October 2012




Vertical Structure and Diabatic Rrocessgs WCRP o MJO TF Ti iCRPEX
the MJO:Global Model Evaluation Projec T ey
MJO Task Force/YOTC and G V\M/RI%;;;-_-_ GASS% YOTC

www.ucar.edu/yotc/mjodiab.html

Model Experiment Science Focus

Model MJO Fidelity
Vertical structure
Multi-scale Interactions:
(e.g., TCs, Monsoon, ENSO)

UCLA/JPL
X. Jiang
D. Waliser

Heat and moisture budgets
Model Physics Evaluation
(e.g. Convection/Cloud/BL)
Short range Degradation

Met Office
P. Xavier
J. Petch

MJO Forecast Skill NCAS/Walker in.
State Evolution/Degradation N. Klingaman
Elements of | & Il S. Woolnough

*DYNAMO Case TBD Commitments: Over 40 Modeling Groups with AGCM and/or CGCM
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20- Day Hindcast Component: Nikkngaman
RMM indices at constant start da
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2- Day Hindcast Component: Pringevier

Precip. and dT during convective

phase [7/580E, G5N]
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2- Day Hindcast Component: Pringevier

Precip. and dT during convective

phase [7/580E, G5N]
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2-dayhindcasts
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