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Fig. II.1. Conceptual view of an ongoing climate simula?on and predic?on 
enterprise such as the CESM project. New versions of models are developed from 
increased understanding gained through the integra?on of observa?ons, process 
research and earlier model studies.  



Tightly Integrated Project Focused on 
CESM 3 Components (2015‐2020) 

Fig. II.2 Rela?onships among the four research themes.  



Fig. II.3. CSSEF project structure.  



Some of the horizontal grids it is now possible to use in CAM5 
when running with the HOMME dynamical core. LeV: A low‐
resolu?on quasi‐uniform resolu?on cubed‐sphere grid. Right: 
Close‐up view of a variable resolu?on global grid with localized 
mesh. refinement over the SGP ACRF site.  



. Schema?c of the Atmospheric Testbed.  





A variable resolu?on grid based on a Spherical Centroidal Voronoi 
Tessela?on.  



Crosscu\ng UQ ac?vi?es applied to the CESM component 
models. For example, sensi?vity analysis and parameter 
calibra?on exercises will be applied to each component.  



Review Comments 
•  The team is made of excellent scien1sts and engineers, and a 

consor1um of DoE na1onal laboratories seems to be right tool 
to carry the work in keeping with the strong tradi1on of 
climate modeling and modeling generally at DoE. 

•  Although the four research themes stated in the proposal 
partly overlap with ongoing DOE projects including the 
development of model development testbeds and CESM 
component, the “integrated and hierarchical” view taken by 
the PI is unique and the prac1ce of well‐coordinated research 
in my opinion is cri1cal in order to accomplish the enormously 
complicated task of climate model development and 
valida1on. 



Review Comments (cont.) 

•  DoE's past and planned investment in climate research is 
laudable, its thrust to spearhead the climate modeling fron1er 
is contribu1ng to important research and development, and 
its laboratories have assembled a wide range of unique 
exper1se to tackle many of the issues laid out in this proposal. 
Fron1er problems in computa1onal science in par1cular, and 
the enabling of much improved climate simula1ons with 
quan1fied uncertain1es in predicted climate indices will rely 
heavily on the work coming out of DoE labs. This work 
provides the na1on (and the world) with much needed 
decision making tools to tackle poten1ally severe 
consequences of climate change.  



Review Comments (cont.) 

•  It could be said that the current genera1on of climate 
models has reached a plateau, and to answer the more 
challenging ques1ons now being posed of them requires a 
step change in the development of the models. This 
proposal puts forward a bold and clearly thought through 
programme to make that step change. 

•   I was really impressed by the overall level of coordina1on 
and organisa1on in the proposal. Managing a programme 
such as this that brings together several different scien1fic 
disciplines across a number of labs will be quite some 
challenge. While the approaches taken are not uniform, 
reflec1ng the different star1ng points of the various 
disciplines, overall the level of coordina1on achieved in the 
proposal is a good sign that the team will be able to make it 
work. 



Review Comments (cont.) 

•  This is an important project that will greatly expand the 
capabili1es of one the top models being used to understand 
climate processes and the poten1al effects of human and 
natural ac1vi1es on the Earth’s climate.  

•  The addi1onal focus of the project on uncertainty 
quan1fica1on and the development of testbeds and enhanced 
databases for comparison with observa1ons is likely to be an 
extremely important contribu1on of this project. Such 
capabili1es are badly needed.  

•  DoE projects toward this end have played a key role toward 
addressing this problem, and have resulted in substan1al 
progress embodied in the Community Climate System Model's 
(CCSM) developments, its deployment in climate projec1on 
calcula1ons in support of IPCC, and its use by the scien1fic 
community. 



Status 

•  Dorothy Koch replaced Wanda Ferrell as 
Program Manager 

•  Ini?al funding of $5M for last quarter of FY 11 
(money arriving at labs “imminently”) for 
ac?vi?es with poten?al results in the short 
term 

•  Sub‐contract to NCAR/CGD 
•  Future – uncertain, but we will plan for 
con?nued funding at different levels 



Example Ini?al Projects 

•  Early MPAS ocean development 
•  Variable and high resolu?on CAM‐SE 
(HOMME) 

•  Ini?al SGP testbed and incorpora?on of ACRF 
(ARM) data 

•  Ini?al Uncertainty Quan?fica?on experiments 
to examine change in parameter sensi?vi?es 
between model versions 


