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Agenda and Local Arrangements

e Physics parameterizations (Wednesday AM)

e Joint AMWG/WACCM/ChemClim session (Wednesday PM)

e Dynamical cores and regional refinement (Thursday AM)

e CAMS.5 physics decisions/recommendations (Thursday PM)
e Climate variability applications and strategic plan (Friday PM)

Meeting ends midday Friday

CESM Tutorial (applications close end Feb)
Web-release forms (being webcasts)
Lunch in the cafeteria (follow locals)
Reception this evening (cafeteria)
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CAM Development Webpage

Documenting development simulations and activities

Closure:

Home . About. Administration. Working Groups. Models. Events. Publications. Projects
NeAR | CES V]
UCAR 30-LEVEL
1D Casename Case Description i Details/C
Custom Search
AA1 | F.e12 F1850PDC5.ne30_ne30.amip_L30.001 | AMIP type run w/ obs Details |
w/ obs
w/Fv1d .,
CAM6 DEVELOPMENT ACTIVITIES AA2 | Fe12FAMIPCS.ne30_ne30.amip_L30.001 AMIP type run Details |
var_diags
This page is intended to be a summary of the Atmosphere Model Working Group (AMWG) activities in developing the CESM Community var_diags (FV 1d)
Atmosphere Model version 6 (CAMS).
= Minghua Zhang. CAM developement plan and CAMG6 timelines. AMWG Discussion at the CESM Workshop, Breckenridge, 17 - 20 June 2013. 60-LEVEL
HIGH HORIZONTAL RESOLUTION D Casename Case Description Di;
We expect that global climate models in the next decade will run routinely at horizontal resolutions of 25 km or lower. High-resolution simulations w/ obs

targets simulations of tropical cyclones, improvement in important regional and mesoscale circulation, etc... AB1 | F.e12.F1850PDC5.ne30_ne30.amip_L60.001 | AMIP type run with L60 w/L30 Details
e : = . - (Byron configuration) w/ ¥aga's L60

+ Bacmeister et al. Exploratory High-Resolution Climate Simulations using the Community Atmosphere Model (CAM). Submitted to J Climate.

» High resolution development simulations ‘ AMIP type run with L60 w/ obs
AB2 | f.e12.F1850PDC5.ne30_ne30.amip_L60.002 | (Byron configuration) w/L30 Details
INCREASED VERTICAL RESOLUTION +a2l=30->10 w/ AB1

Higher vertical resolution improves the ability to represent certain aspect of physics or dynamics better (QBO, sudden stratospheric warmings, ...) AMIP type run with L60

I ! i ! | ) AB3 | F.e12.F1850PDCS.ne30_ne30.amip_L60.003 | (BYron configuration)
= Yaga Richter. Higher vertical resolution in CAM. Do we need it ? CESM Workshop, Breckenridge, 17 - 20 June 2013. +a2l=30->10

w/ obs
w/L30 Details
w/ Yaga'sL60

+ Increased Vertical resolution simulations

s Potentially level dependent physics
* Figures of the vertical levels high low
CLOUD PHYSICS

There are several Community development activities related to the improvement of the cloud physics (CLUBB, UNICON, deep convection
activities).

http://www.cesm.ucar.edu/working groups/Atmosphere/development/cam6/

+ rhminl=0.8975->0.8850

AB4 | F.e12.FAMIPC5.ne30_ne30.amip_L60.003

AMIP type run with L60
(Byron configuration)
+a2l=30->10
+rhminl=0.8975->0.8850

w/ obs
w/L30
w/ Yaga'sL60

var_diags

Details

Same as AB4

Available from AMWG homepage
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http://www.cesm.ucar.edu/working_groups/Atmosphere/development/cam6/

~ CAM Development Timelines
The path towards CESM2 and CI\/II/P)B (as of May 2014)

Physics decisions

1
CLUBB+MG2 i  for CAM5.5 for CAM6 )
T L
UNICON : OR Combined with
P = ———— - e e = - == = >
CAM5+MG2 ; OR (contingency)
A presssss Control simulations
‘Z’\ CSLAM (tr F rs) with CAM6 physics
E : Test TMS and MAM?7 implementation
. replace scheme
| with EC scheme +
' GWD -
Aerosol bhanges RRTM radiation update
CAMS5 0. 26 deg tuning CAMS5 0.25 deg tuning
8 Vertical resoluuon testing (L60)? Vertical resolution testing
o With CAM5 physics With new physics options
Yo :
2 _ i Decision for
1 Prescribed MAM 1 vertical resolution Physics decisions
testing ! increase for low-res CAM6
0 ! (WACCM)
Q Efficiency L0
e improvements for =2
2 2deg CAM5 =
2 Breck <
| O

2014 (CESM1.3)

Community Earth System Model

2015 (CESM1.4)
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CLUBB: Cloud Layers Unified By Binormals

Thanks CAM-CLUBB standard

Pete Bogenschutz

Cloud/Transport Scheme
Microphysics Scheme

_/_..__

>(r Double-moment

MBL top:"' 3 Deepl Cu Single-
: moment

o
>

L

— High order turbulence closures (1 third order, 8 second order)
— Unifies moist and dry turbulence (except deep convection)
— Use two Gaussians to described the sub-grid PDF of each quantity
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UNICON: Unified Convection Scheme

TRADITIONAL VIEW IN CAM — AN ALTERNATIVE VIEW

Thanks Regime-Dependent Parameterization Process-Dependent Parameterization
Sungsu Park @) (b)
Free-Tropospheric ] CAMS UNICON
Transport Moist Turbulence Scheme
7N\ Deep N\ — PR
N Convection \ / e
1
1
1
Shallow 77\ — P
Convection " E heet
olo
ol ©
1
/’ \ PBL TCp /’ .\ 4 1 O:B;"r
~ ./ ~ ol ol==
Local Transport . PBL i
7\ - Scheme 7\ = PN
Ny Non-Local / : ==t
Transport 1
. 1
(v -\ (Dry Convection) /» ~N — i"“"-
NV N ~ i
Sub-Grid |
Mesoscale Flow ¥
SURFACE Vertical Transport Vertical Transport
by Sub-Grid Local by Sub-Grid Non-Local
Symmetric Eddies Asymmetric Eddies

— Unifies deep and shallow convection schemes
— Generates forced/free/dry shallow convection + deep convection
— Accounts for sub-grid mesoscale flows
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Timeline for CESM2

Spring June Oct 1 Spring June
2015 2015 2015 2016 2016

Decision CAMS.5 to Coupled simulations ‘ Coupled simulations CESM2

on CAMS5.5 3 developers = FV-1°
A\ A A\

Interim
versions of .

e ——e=) POP2 ===

e e e e et e e m m mm  CICES e e e e

————mm————eeen) BGC  mm====)

--------------) Chemistry ------)
--------------) Othel"s ------>|

VVVVVVYVY

All components for FV-1° frozen by Oct. 1 2015

CAMG6 development (SE dycore) ) Coupled simulations ) CESM2
AMWG meeting in Jan-Feb SE-1/4°
2016 to freeze CAM6

——3 Code delivery
- - «> Potential code delivery

-==> Potential code development  ——> Assembling and tinkering
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CAMS5.3 (FV not SE) CAM development

!

Bug fixes Dust (erod.+bin)

MG2 Conv. Scav.+Tr. | C'—UBB“V'GZ | UN'CON

MAM4 New orog. BogeTSCh“tZ Pafk

Gett

Ice+mix. phase L32 Sl

Energy changes CLM4.5 Simulations Simulations

Volcanic aero. GWD

l CAM6G dev. Web page
| camsa | | cams3+cm | | cAMB.3+U |

| ® ® ®
O = = = == = e e o e e o e = e o e e e e e o e e e o e e = e -

An5aly5|sbPaneI « Code, Pubs., Data, Simulations (AMIP, coupled, AIE, 20t other)?
(5 members) . provide document proposing candidate to analysis team.

AMWGFeb15 | CAM55  [= == == =»{  WACCM5 |

2016
Criteria? Breck High-res (SE)
Combinations? , : E——— Y[}
Recommendations? Simulations RELEASE I
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The Panel Process

e Aim
— To assess and select model changes for the next version of CAM (CAM5.5)
— Just the co-chairs: Too top-down; potential for bias
— The whole of AMWG: Cumbersome/ bureaucratic (still encouraged)
— Panel of experts: Useful number for consensus

e Appoint Panel (ok’d by chief scientist)
— Antonietta Capotondi (CU/NOAA)
— Steve Klein (DOE/LLNL)
— Paul Kushner (U. Toronto)
— Brian Mapes (U. Miami)
— Martin Miller (formally of NCAR)

e Assessment guidelines

— Set in place as best as possible guidelines for assessment
— Did not want to prejudice opinion; so requirements were loose
— Provide recommendation to AMWG/co-chairs and SSC

Community Earth System Model

P



AMWG Panel Web page

# Chrome File Edit View History Bookmarks Window People Helpius -
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il G www.cesm.ucar.edu/working_groups/Atmosphere/development/cam6/cam5.5-process/

NCAR | CES\A

OVERVIEW

This webpage is intended to document the procedures and targets for ultimately delivering the version of the Community Atmosphere Model
(CAM) for use by other CESM working groups in CMIP6 experiments. The version of CAM (to be tagged as CAMS.5) will be finalized with the
inclusion of recent major physics parameterization developments. These candidate parameterizations are the Unified Convection scheme

(UNICON) and the Cloud-Layers Unified By Binormals (CLUBB). Webpages providing information on the developments, including scientific
background, diagnostics, output data and timings are available here:

« Control runs
+ CLUBB
+ UNICON

Members of the panel are:

+ Antonietta Capotondi, NOAA

« Brian Mapes, Univ. Miami

+ Martin Miller, previously of ECMWF

+ Steve Klein, Lawrence Livermore National Laboratory
+ Paul Kushner, Univ. Toronto

After consideration of all the available material provided by the candidates the panel has provided a summary document outlining their
assessment and recommendations For CAMS5.5 and beyond. This document serves as the recommendation to the AMWG, AMWG co-chairs and the
CESM Scientific Steering Committee. We encourage AMWG members to review the document and all the supporting material, particularly if they

will be attending the AMWG 2015 meeting where the process of selecting CAMS.5 will be discussed in depth. To provide Feedback to the panel or
the AMWG co-chairs please email Rich Neale.
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Boulder Forecast

TODAY TONIGHT THURSDAY THURSDAY FRIDAY FRIDAY SATURDAY SATURDAY SUNDAY
MIGHT NIGHT

i, kL 20%
Mostly Mostly Sunny Partly Slight Cho Rain/Snow Snow Snow Chance
Sunny Clear Cloudy Rain Likely Likely Likely Snow
High: 47 *F Low: 31 °F High: &1 *F Low: 28 °*F High: 54 *F Low: 30 *F High: 33 *F Low: 20 °F High: 30 °F
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