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Welcome to Boulder 
Boulder lies at 1655 m a.s.l. (5430 feet) 
It is sunny and dry: drink lots of water, use lots of sunscreen (especially if going on hikes) 

The weather forecast for this week: 



•  The summer school DCMIP‐2012 highlights the newest 
modeling techniques for global climate and weather models. 

•  DCMIP‐2012 pays special a[enEon to non‐hydrostaEc global 
models and their dynamical cores that now emerge in the 
General CirculaEon Model (GCM) community. 

•  DCMIP‐2012 
–  Teaches students and postdocs, both via lectures and hands‐on 

sessions, at NCAR and the elsewhere in the world (via the webcast) 

–  Conducts an internaEonal  dynamical core model intercomparison 

–  Defines, tests and probably establishes new dynamical core tests 

•  Our vision: establish DCMIP as a long‐term virtual community 
via the cyberinfrastructure‐supported workspace 

The Ideas behind DCMIP 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Meet the DCMIP Modeling Mentors 
R. Bleck, T. Smirnova, S. Sun 
D. Dazlich, R. Heikes, C. Konor 
T. Dubos, Y. Meurdesoif 
M. Duda, W. Skamarock   
T. Frisius 
A. Gassmann  
M. Giorge[a  
M. Gross  
L. Harris  
J. Kent 
J. Klemp, S.‐H. Park  
J. Lee  
S. Malardel  
T. Melvin  
H. Miura, R. Yoshida   
A. Qaddouri 
K. Reed  
D. Reinert  
L. Silvers  
M. Taylor 
R. Walko, M. O[e 



Meet the DCMIP ParEcipants 
Countries where the parEcipants traveled from 

Countries where the parEcipants come from 



We thank the DCMIP Sponsors …  



We thank the local NCAR Host and 
AdministraEve Team 

We thank in parEcular: 
•  Richard Lod (Director of NCAR CISL’s Technology Development Division (TDD))  
•  David Hart (NCAR CISL User Services Manager)  
•  Jennifer Williamson (NCAR CISL administrator)  
•  Michelle Smart and the NCAR CISL data base services team 
•  Davide Del Vento, Sidd Gosh, Si Liu (CISL Help Desk and ConsulEng Services) 
•  Jay Alipit (NCAR MulEmedia Services) 
•  Nick Wehrheim and WSST team (NCAR’s WorkstaEon Support Services Team) 
•  Barb Lupi (University of Michigan Administrator) 



DCMIP Models: Cubed‐Sphere Grids 

Cubed‐sphere grids 
•  CAM‐SE 

•  FV3‐GFDL 
•  MCORE 



DCMIP Models: LaEtude‐Longitude  
LaEtude‐longitude or 
Gaussian grids 

•  CAM‐FV 
•  PUMA 
•  GEM‐latlon 
•  ENDGame 

Reduced Gaussian grid 
•  IFS 



DCMIP Models: Triangular Grids 

Spherical geodesic or 
icosahedral‐based  grids 

•  ICON‐MPI‐DWD 

•  DYNAMICO 

•  FIM 

•  NIM 

•  NICAM 

•  OLAM (also hexgonal) 



DCMIP Models: Hexagonal Grids 

Hexagonal or spherical 
Voronoi grids 

•  ICON‐IAP 
•  MPAS 

•  OLAM 

•  UZIM 



DCMIP Models: Yin‐Yang Grid 

Yin‐Yang grid 
•  GEM‐yinyang 



DCMIP Models: Nested Grids 

•  CAM‐SE 
•  FV3‐GFDL 
•  ICON‐MPI‐DWD 
•  OLAM 
•  MPAS 

Models with opEonal  
variable‐resoluEon‐grid 
via embedded high‐
resoluEon regions 



DCMIP Models: Stretched Grids 

•  FV3‐GFDL 
•  NICAM 

•  GEM‐latlon 

Models with opEonal  
variable‐resoluEon‐grid 
via stretched grids 



The Idea behind the DCMIP Test Suite 
•  Define and establish a collecEon of easy‐to‐use 
idealized test cases for different flow scenarios  to 
foster objecEve dynamical core intercomparisons 

Results from the 2008 Dynamical Core Intercomparison during the NCAR ASP Summer  
Colloquium: Mountain‐generated Rossby waves, 700 hPa zonal wind (m/s) at day 15 



•  TradiEonally: Test cases for 3D dynamical cores on the 
sphere 
–  are hard to find in the literature 
–  are oden not fully documented 

–  have (oden) not been systemaEcally applied by a large 
number of modeling groups 

–  lack standardized & easy‐to‐use analysis techniques 
•  The Eme is right: A new generaEon of dynamical 
cores emerges in the community, tesEng is essenEal 
to understand the pros and cons of the new model 
designs 

•  This is the goal of DCMIP 

Why now? 



Goals and Wish‐List for the DCMIP Test Suite 

Test cases should 

•  be designed for hydrosta)c and non‐hydrosta)c dynamical 
cores on the sphere,  
ideally: for both shallow and deep atmosphere models 

•  be easy to apply: analyEc iniEal data (if possible)  
suitable for all grids 
formulated for different ver)cal coordinates 

•  be easy to evaluate: standard diagnosEcs 
•  be relevant to atmospheric phenomena 
•  reveal important characterisEcs of the numerical scheme  

•  have an analyEc soluEon or converged reference soluEons 
•  find broad acceptance in the modeling community 



The Architecture of the DCMIP Test Suite 
The tests are hierarchical and increase in complexity (you can run them 

in any order though):  
•  AdvecEon 

–  Pure 3D advecEon without orography 
–  Pure 3D advecEon in the presence of orography 

•  Dry dynamical core without rotaEon 
–  Stability of a steady‐state at rest in presence of a mountain 
–  Mountain‐induced gravity waves on small planets 
–  Thermally induced gravity waves on small planets 

•  Dry dynamical core with the Earth’s rotaEon 
–  From large (hydrostaEc) to small (nonhydrostaEc) scales, nonlinear 

baroclinic waves on a shrinking planet 

•  Simple moisture feedbacks  
–  Moist baroclinic waves with large‐scale condensaEon 
–  Moist baroclinic waves with simplified physics (simple‐physics) 
–  Idealized tropical  cyclones 



LogisEcs:  
How does the DCMIP Summer School work? 

•  The next two weeks will be busy 
•  Bus picks us up at 8am every morning 

•  Morning lectures start at 8:30am in the NCAR Foothills 
Lab, FL2 Auditorium 

•  There will be about 2‐3 tutorial‐like 45‐minute lectures 
every morning, plus a 15‐minute discussion period 

•  We will also hear from all modeling mentors how they 
think about the design of their dynamical cores 

•  During the hands‐on adernoon sessions we work in small 
teams on the DCMIP model intercomparison 



ScienEfic Themes of the Lectures 

•  Overview of Dynamical Cores and Trends in Dynamical Core 
Modeling 

•  Numerical Methods in Dynamical Cores 
•  ConnecEng the Dynamical Core and Physical ParameterizaEons 

•  Tracers in Atmospheric Models and their importance for climate 
models 

•  EvaluaEng dynamical cores and General CirculaEon Models 
(GCMs), Uncertainty & Ensembles 

•  Emerging computaEonal aspects and challenges for GCMs 

•  Diversity in Dynamical Cores parEcipaEng in DCMIP 

•  Tuning of dynamical cores and physical parameterizaEons 
•  Dynamical Core Model Intercomparison, what did we learn? 



What to expect during a typical adernoon 

•  The modeling teams stay together for the  two weeks 
•  The teams run the DCMIP test case suite on the NCAR 

supercomputers 
•  The teams analyze and intercompare the data via GUI 

interfaces and prepared NCL scripts 
•  Teams will have access to results from other modeling 

groups for immediate discussions 
•  One organizer will be present in each room to assist with 

NCL, graphics, NCO, and NetCDF data formats 
•  Important: The organizers will be gatekeepers to ensure 

DCMIP‐compliant data sets (NetCDF CF compliance, and 
formaqng issues, e.g. variable names, etc.) 

•  On 8/10 all teams present the highlights of their findings 



What to do during a typical adernoon 
•  Have fun and interact 
•  Run test cases 
•  Suggest modificaEons of the test setups to your group: 

e.g. why not test a different diffusion coefficient, a 
variable‐resoluEon setup, a non‐hydrostaEc configuraEon 

•  Analyze your data, and intercompare them with others 

•  Discuss your findings in your groups and with others 
•  Edit the DCMIP webpage, create new pages, upload 

figures and comment on them 
•  If you find something everybody should know, post your 

message as ‘news’ on the DCMIP web page 

•  Help quality‐control the netCDF data, they need to 
comply with the DCMIP standards 



What to expect? 
Snapshots of a typical 
adernoon (in 2008) 



Cyberinfrastructure Support for DCMIP 

•  InteracEve communicaEon platorm via a Wiki‐
driven shared workspace 
h[p://earthsystemcog.org/projects/dcmip‐2012/ 

•  Model metadata services: 
–  Customized metadata form 
– Metadata viewer 

•  Data services: 
–  Earth System Grid (ESG) data base, on NOAA server 
–  Searchable data catalog 
–  Linked to model metadata 
–  Linked on online visualizaEon: Live Access Server (LAS) 



Prototype: Online VisualizaEon via the NOAA 
Live Access Server 

•  Once the data are quality‐controlled, they will be uploaded to a NOAA Earth System Grid server 
•  The data will be searchable, and linked to the NOAA Live Access Server via the DCMIP web page 
•  CauEon: This funcEonality is new. The visualizaEon will likely break at Emes, be kind. 



AssociaEng Data with Models: Model Metadata 

•  For modeling mentors: we ask you to provide metadata 
about your models via a metadata entry form 
h[p://earthsystemcog.org/projects/dcmip‐2012/metadata 

•  The model metadata will be linked to the data to provide 
extra scienEfic informaEon about the model experiment 

•  The metadata will be viewable via the DCMIP web page  



LogisEcs: Foothills Lab (FL) 
Breakout Rooms for the 

Hands‐on Sessions 

•  FL2‐1002: 
–  ICON‐MPI‐DWD 
–  ICON‐IAP 
–  MPAS 
–  DYNAMICO 

•  FL2‐1003: 
–  IFS 
–  UZIM 
–  OLAM 
–  NICAM 

•  EOL Atrium (first week) and FL2 Auditorium (second week): 
–  NIM 
–  FIM 
–  CAM‐SE 

•  FL2‐3107 (first week) and FL3‐2072 (second week): 
–  FV3‐GFDL 
–  MCORE 
–  ENDGAME 



And finally …. 

•  Have fun 
•  Get help from your mentor and the organizing 
team if you get stuck 

•  Get help from NCAR’s compuEng support 
group in case of technical difficulEes 

•  Enjoy the Eme in Boulder and learn something 
about dynamical cores in a unique framework 


