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climate	  models	  in	  order	  increase	  the	  predic6ve	  skill	  of	  the	  MJO	  and	  
related	  weather	  and	  climate	  phenomena.	  	  
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Task	  Force	  Ac6vi6es	  

1.  Further	  development	  and	  promo6on	  of	  process-‐oriented	  
diagnos6cs/metrics	  that	  improve	  insight	  into	  the	  physical	  
mechanisms	  for	  robust	  simula6on/predic6on	  of	  the	  MJO	  and	  that	  
facilitate	  improvements	  in	  convec6ve	  and	  other	  physical	  
parameteriza6ons	  relevant	  to	  the	  MJO.	  	  

2.  Develop,	  coordinate,	  and	  promote	  analyses	  of	  the	  mul6-‐scale	  
interac6ons	  that	  are	  a	  cri6cal	  component	  of	  the	  MJO,	  both	  in	  
observa6ons	  and	  by	  exploi6ng	  recent	  advances	  in	  high-‐resolu6on	  
modeling	  frameworks,	  with	  par6cular	  emphasis	  on	  ver6cal	  
structure	  and	  diaba6c	  processes.	  

	  
	   	  	  

	  



Task	  Force	  Ac6vi6es	  

3.  Promote	  the	  ongoing	  evalua6on	  of	  real-‐6me	  MJO	  forecasts.	  
Expand	  efforts	  to	  develop	  and	  implement	  MJO	  forecast	  
metrics	  under	  opera6onal	  condi6ons,	  including	  a	  boreal	  
summer	  focus	  and	  mul6-‐model	  ensemble	  development.	  

4.  Develop	  an	  experimental	  modeling	  framework	  (e.g.,hindcast	  
experiment/dataset)	  to	  assess	  MJO	  predictability	  as	  well	  as	  
forecast	  skill	  of	  the	  MJO	  and	  closely	  related	  phenomena	  
from	  contemporary/opera6onal	  models.	  	  



Task	  Force	  Ac6vi6es	  

5.  Interact	  with	  the	  proposed	  ac6vity	  to	  simulate	  monsoon	  ISOs	  
under	  the	  WCRP	  monsoon	  cross	  cut	  ac6vity,	  including	  
applica6on	  of	  MJO	  diagnos6cs	  to	  outputs	  and	  integra6on	  of	  
these	  simula6ons	  with	  the	  overall	  MJO	  experimental	  
modeling	  framework.	  	  

6.  Organize	  workshops	  and	  mee6ngs	  of	  opportunity	  to	  further	  
the	  work	  of	  the	  Task	  Force	  



Mo6va6on	  

•  CLIVAR	  MJO	  WG	  developed	  diagnos6cs	  that	  makes	  it	  possible	  
to	  diagnose	  the	  MJO	  in	  order	  to	  assess	  simula6on	  and	  track	  
improvements	  (e.g.	  amplitude):	  	  

•  We	  can	  say	  confidently	  whether	  one	  model	  simulates	  the	  
MJO	  and	  another	  doesn’t	  but	  we	  need	  diagnos6cs	  that	  
provide	  insight	  as	  to	  why	  

	  
•  Need	  to	  develop	  diagnos6cs	  that	  focus	  on	  physical	  processes	  

of	  relevance	  to	  the	  MJO	  so	  as	  to	  deepen	  understanding	  of	  
simula6on	  and	  promote	  improved	  simula6on	  

•  Provide	  physical	  insight	  and	  ideas	  of	  how	  parameteriza6on	  
should	  be	  improved	  for	  bePer	  MJO	  in	  a	  climate	  model	  



Precipitation vs. Saturation fraction PDF of saturation fraction 

CAM vs. SPCAM 
(Zhu et al. 2009) 

Simple	  Diagnos6cs	  



Relative Humidity Composites 

Kim et al. (2010), based on initial analysis of Thayer-Calder and Randall (
2009) 



Defini*on	  of	  process	  oriented	  metric	  

•  rh_comp_pcor:	  Spa*al	  correla*on	  of	  RH	  between	  the	  model	  and	  ERA-‐
Interim	  in	  the	  marked	  box	  (2-‐34mm/day,	  900-‐200hPa).	  

•  rh_comp_rmse:	  RMSE	  of	  model	  against	  ERA-‐interim	  in	  the	  marked	  box	  
•  pcor/rmse	  =	  rh_comp_pcor/rh_comp_rmse	  



MJO	  metric	  

A	B	

Wavenumber-frequency power spectra 

•  east	  =	  sum	  of	  spectral	  power	  within	  box	  
A	  (wavenumber	  1-‐3,	  period	  30-‐70	  days)	  

•  east/west	  =	  (sum	  of	  spectral	  power	  
within	  box	  A)/(sum	  of	  spectral	  power	  
within	  box	  B)	  

•  (east/west)*east	  



example	  of	  a	  scafer	  

y	  =	  3.1564x	  -‐	  1.0534	  
R²	  =	  0.57837	  
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Column-‐Integrated	  MSE	  Advec6on	  Binned	  by	  
Some	  Measure	  of	  Convec6ve	  Ac6vity	  

•  Analysis	  from	  NCEP	  FNL	  
analysis	  

•  For	  posi6ve	  column-‐integrated	  
moisture	  convergence,	  ver6cal	  
MSE	  advec6on	  is	  posi6ve	  even	  
for	  periods	  of	  modest	  
convergence	  

•  Raymond	  and	  Fuchs	  (2009)	  
argue	  that	  nega6ve	  gross	  
moist	  stability	  may	  be	  needed	  
for	  successful	  MJO	  simula6on	  	  

Raymond	  and	  Fuchs	  (2009)	  



MSE	  Advec6on	  
Analysis	  for	  ERA-‐I	  
and	  SP-‐CAM	  (with	  

SOM)	  

From	  Jim	  Benedict	  	  



Why	  Does	  a	  Zonally	  Symmetric	  Simula6on	  
Produce	  a	  Realis6c	  MJO?	  	  

Control	   Zonally	  Symmetric	  

•  Suggests	  importance	  of	  basic	  state	  westerlies	  to	  destabiliza6on	  and	  
propaga6on	  characteris6cs	  in	  the	  model	   Landu	  and	  Maloney	  (2011)	  



	  

Why	  Does	  A	  	  Zonally	  Symmetric	  Simula6on	  
Not	  Produce	  a	  Realis6c	  MJO?	  	  
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m For	  weak	  temperature	  gradient	  condi6ons,	  measure	  of	  how	  effec6vely	  

	  convec6on	  dries	  the	  atmosphere	  per	  unit	  convec6ve	  ac6vity	  

Courtesy	  of	  S6po	  Sen6c	  



Conclusions/Outstanding	  Issues	  

1.  Development	  of	  process-‐oriented	  diagnos6cs	  is	  progressing,	  
although	  is	  a	  difficult	  endeavor,	  much	  more	  so	  than	  simply	  
diagnosing	  whether	  a	  model	  has	  a	  good	  MJO	  	  	  

2.  Reconciling	  differences	  in	  diagnos6cs	  among	  observa6onal	  
datasets	  is	  needed	  

3.  Sugges6ons	  for	  diagnos6cs?	  	  
4.  CMMAP	  might	  be	  suited	  to	  contribute	  to	  diagnos6c	  

development	  




