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Added Option:  Alternative Mixing-Length Formulation
namelist (physics):  bl_mynn_mixlength = 2

Added Option:  Eddy-Diffusion / Mass-Flux (EDMF) Formulation
namelist (physics):  bl_mynn_edmf = 1

Added Option:  Coupling of Subgrid-Scale Clouds to Radiation
namelist (physics):  icloud_bl = 1

Added Option:  Alternative Statistical Cloud Parameterization
namelist (physics):  bl_mynn_cloudpdf = 2

Motivation
▪ The Mellor−Yamada−Nakanishi−Niino (MYNN) PBL parameterization, used in NOAA’s RAP and HRRR models and available in WRF−ARW, has been under 

focused development since 2014.
▪ We summarize the new features and capabilities of the MYNN scheme and offer best practices, based on model development for 13-km RAP, 3-km HRRR, and 

750-m nest applications.

1. Preview of Operational RAP and 
HRRR Upgrade with Latest MYNN

Conclusions

▪ MYNN has undergone considerable development, and this 
has contributed to improvements in RAP and HRRR forecast 
skill at modest (~4%) computational expense.

▪ Latest MYNN developments can be accessed in WRF−ARW 
v3.9 release via four namelist settings (as indicated).  Older 
WRF versions only capture prototype MYNN developments.  
Mixing of chemical species is available in v3.9.

▪ “Scale-aware” aspects have been incorporated; MYNN 
performance is being assessed at 750 m horizontal grid 
spacing.

Eddy-diffusion schemes typically have shortcomings in representing the convective boundary layer (CBL), since turbulent fluxes are
parameterized using local gradients. In reality, energetic convective plumes accomplish strongly nonlocal transport. The eddy-
diffusion / mass-flux (EDMF) approach attempts to improve the representation of the CBL.

A statistical cloud scheme, adapted from Chaboreau and Bechtold (2002, JAS, hereafter “CB”), is used
within the mass-flux scheme for calculating buoyancy flux and stability functions in shallow-cumulus layers.
We also recommend the modified CB scheme for the representation of subgrid stratiform clouds.

thermodynamic variability within a 
grid volume:  must be parameterized

s is the saturation deficit

Example 1:  Stratus
RAP 2-h forecasts valid 1400 UTC 20 May 2015

Example 2:  Mixed Cloud Genera
RAP 3-h forecasts valid 1500 UTC 20 May 2015

Original MYNN Length Scale Reformulated MYNN Length Scale

• A three-way harmonic average: master length
scale is always shorter than each component
scale. Length-scale specification is difficult.

• Surface-layer scale, a function of z, influences
master length scale everywhere.

• Retains the three component length scales, but
limits use of averaging. An appropriate master
length-scale is more easily specified, and largely
independent of z.

• Buoyancy length scale is more restrictive than in
original formulation.

Example:  Erosion of Low-Level Stable Layer
Columbia River Gorge (Oregon):  18 Dec 2015

w is a blending function

HRRR forecast:  old MYNN

HRRR forecast:  revised length scale

915-MHz WPR Observations

• Top-down erosion of stable layer (w/
light winds) occurs too rapidly in
original forecast.

• Mixing-length revision improves wind
forecast in lowest ~500 m.

The cloud fractions and cloud mixing ratios within MYNN (with stratus and convective components)
are available for radiative coupling (longwave and shortwave).

HRRR forecast:  old MYNNHRRR forecast:  latest MYNN

GOES visible


