
CESM2	  Ocean	  will	  have	  a	  
modified	  ver6cal	  coordinate	  

Exactly	  what	  sort	  of	  modified	  ver6cal	  
coordinate?	  Depends	  on	  this	  week’s	  

discussions.	  



Op6ons	  from	  the	  community	  



z-‐star:	  allow	  all	  levels	  to	  respond	  in	  a	  
propor6onal	  way	  to	  external	  mode	  

How	  POP	  does	  it	  now	   Z-‐star	  



A	  note	  in	  the	  appendix	  on	  the	  non-‐
Boussinesq	  “p-‐star”	  variant:	  

Is	  this	  a	  significantly	  
advantageous	  
capability?	  

How	  difficult	  an	  
extension	  is	  this?	  



Op6ons	  from	  the	  community	  



Op6ons	  from	  the	  community	  



Z-‐star	  minimizes	  ver6cal	  veloci6es	  associated	  with	  external	  waves.	  Z-‐
6lde	  also	  minimizes	  ver6cal	  veloci6es	  associated	  with	  “high	  frequency”	  
internal	  wave	  mo6ons.	  

Note:	  nothing	  on	  our	  draS	  requirements	  document	  points	  
to	  this.	  But	  requirements	  are	  being	  firmed	  up	  here,	  now.	  



Op6ons	  from	  the	  community	  

In	  the	  ocean	  component	  of	  MIROC	  they	  usually	  limit	  z-‐
star	  to	  the	  uppermost	  50	  meters,	  in	  order	  to	  limit	  
impact	  of	  pressure	  gradient	  errors.	  

Note	  that	  COCO	  is	  very	  similar	  to	  POP:	  B-‐grid,	  
leapfrog-‐in-‐6me.	  



In	  prepara6on	  for	  modified	  ver6cal	  
coordinate:	  

•  Star6ng	  point:	  CESM’s	  latest	  version	  of	  POP	  
•  Design	  doc,	  based	  on	  requirements	  
– as	  per	  Mark’s	  MPAS	  z-‐star/z-‐6lde	  design	  doc	  

•  Propagate	  3-‐D	  DZ,	  as	  per	  HyPOP	  
•  Add	  thickness	  variable,	  as	  per	  HyPOP	  
– Test	  in	  diagnos6c	  mode	  



Rough	  sketch	  of	  division	  of	  labor	  for	  
this	  and	  related	  POP	  developments	  

•  Phil	  Jones:	  local	  devel	  config	  of	  CESM	  POP	  
•  Mathew	  Maltrud:	  implementa6on	  of	  
conserva6ve	  Robert	  (Williams	  variant?)	  filter	  

•  Beth	  Wingate:	  considera6on	  of	  POP’s	  
barotropic	  solver	  with	  the	  new	  ver6cal	  coord.	  

•  Wilbert	  Weijer:	  3-‐D	  DZ	  and	  tes6ng.	  

•  Ma`hew	  Hecht:	  Implementa6on	  of	  the	  
modified	  ver6cal	  coordinate.	  


