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The statistical composite signal of the MJO in multidecadal 
simulations of free-running SPCAM3.0 is remarkable.



The SPMJO is a
 valid analog to nature.

Hypothesis:

Nontrivial forecast skill.

Expect:

Proven quality of SPCAM’s 
composite MJO.

Prior:



Last time: An event-centric forecast experiment design.
(YOTC-GASS MJO Diabatic Heating Model 
Intercomparison.)
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It is tempting to infer from the event-centric ensemble 
that SPCAM has impressive forecast skill. 



The SPMJO is a
 valid analog to nature.

Hypothesis:

Nontrivial forecast skill.

Expect:

Skilfull forecasts across 
2 YOTC cases affirm 
validity of SPMJO.

✔



On further thought, the event-centric 
GASS-YOTC experiment design is prone 

to misinterpretation.



A new, useful, customized ensemble design.
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The SPMJO is a
 valid analog to nature.

Hypothesis:

An unsolved initialization 
problem masks the answer.

Skilfull forecasts across 
2 YOTC cases affirm 
validity of SPMJO.

Nontrivial forecast skill.

Expect:

✔



Mesoscale organization is critical
to the dynamics of the SPMJO.

Hypothesis:

Exceptionality of the SPMJO

Prior:

Nature of SP

Prior:

More skill if inner cloud 
model is initially spun-up

Expect:











A sensitivity test of the importance of CRM-scale
initiation. 
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Mesoscale organization is critical
to the dynamics of the SPMJO.

Hypothesis:

More skill if inner cloud 
model is initially spun-up

Expect:

X

Expect:
Skill responds to 

changing 
inner model 
geometry.



A sensitivity test varying the inner cloud model’s ability to 
organize.



So far all forecasts have used an unusually tiny 2D cloud 
model configuration:

8x4km



Repeat ensemble forecast using default, big 2D CRM, with 
much more room for storm organization. 

32x4km



“8x8x4km”

Repeat ensemble forecast using less organizable 3D 
domain:

Further test effect of adding SPCMT.
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Mesoscale organization is critical
to the dynamics of the SPMJO.

Hypothesis:

More skill if inner cloud 
model is initially spun-up

Expect:

X

Expect:
Skill responds to 

changing 
inner model 
geometry.

X



Motivates a closer look at SPCAM’s MJO in new free-
running tiny-CRM configurations... 



Glimmers of realistic intraseasonal behavior in an 8x1 
CRM configuration of SPCAM have been seen before.... 

UCLA, 2004 CMMAP meeting
(slide c/o Dave Randall)



UCLA, 2004 CMMAP meeting
(slide c/o Dave Randall)



A brief look at the mean state and MJO in ludicrously tiny 
unexplored configurations of SPCAM.

Comparing default (32x1) CRM vs. 8x1, 4x1, 4x4.



Mean DJF RMSE in three tiny-CRM versions of SPCAM. 
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4x1 CRM 4x4 CRM

8x1 CRM 32x1 CRM

Symmetric OLR spectrum in tiny-CRM versions of 
SPCAM. 



4x1 CRM 4x4 CRM

8x1 CRM 32x1 CRM

Symmetric OLR signal-to-noise in tiny-CRM versions of 
SPCAM. 



Intrinsic MJO composite in tiny-CRM versions of SPCAM. 

4x1 CRM 4x4 CRM

8x1 CRM 32x1 CRM



Aside.

An unsolved legacy-critical mystery:

“What degraded the SPMJO in versions 
of SPCAM since SPCAM3.0?”



Last time: New versions of SPCAM do not have a good MJO 
signal compared to the original model. 



Last time: New versions of SPCAM do not have a good MJO 
signal compared to the original model. 

A legacy-critical 
dilemma: This model 
version is being merged 
onto the  CESM trunk.



Last time: Is the FV dycore the culprit?...

sld fv

fv

sld



A new missing link: SPCAM3.5 sld (5 yr, clim. SSTs).

sld fv

fvSPCAM3.5sld

Thanks to Nathan Arnold for sharing this output.



So what hurt the SPMJO in SPCAM versions since 3.0? 
Is the FV dycore the culprit?... No.

Were updates to the CRM in 3.5 the culprit? Marat: No.

Inference: Changes in the exterior host model are responsible. 

Logical path to understanding: 
Sysematically search CAM version repo to find breaking point.

CAM tag circa. 
“SPCAM3.0”

CAM tag circa. 
“SPCAM3.5”

binary revision search
re-test SP


